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METHOD AND APPARATUS OF AFFINE INTER PREDICTION FOR VIDEO
CODING SYSTEM

CROSS REFERENCE TO RELATED APPLICATIONS
[0001] The present invention claims priority to U.S. Provisional Patent Application, Serial No. 62/622,227,
filed on January 26, 2018 and U.S. Provisional Patent Application, Serial No. 62/665,5835, filed on May 2, 2018.

The U.S. Provisional Patent Applications are hereby incorporated by reference in their entireties.

FIELD OF THE INVENTION

[0002] The present invention relates to video coding using motion estimation and motion compensation.

In particular, the present invention relates to generating an Inter candidate list including one or more affine

motion vector predictor (MVP) candidates associated with one or more blocks coded using the affine Inter mode.

BACKGROUND AND RELATED ART

[0003] Various video coding standards have been developed over the past two decades. In newer coding
standards, more powerful coding tools are used to improve the coding efficiency. High Efficiency Video Coding
(HEVC) is a new coding standard that has been developed in recent years. In the High Efficiency Video Coding
(HEVC) system, the fixed-size macroblock of H.264/AVC is replaced by a flexible block, named coding unit
(CU). Pixels in the CU share the same coding parameters to improve coding efficiency. A CU may begin with a
largest CU (LCU), which is also referred as coded tree unit (CTU) in HEVC. In addition to the concept of coding
unit, the concept of prediction unit (PU) is also introduced in HEVC. Once the splitting of CU hierarchical tree
1s done, each leaf CU is further split into one or more prediction units (PUs) according to prediction type and
PU partition.

[0004] In most coding standards, adaptive Inter/Intra prediction is used on a block basis. In the Inter
prediction mode, one or two motion vectors are determined for each block to select one reference block (ie.,
uni-prediction) or two reference blocks (i.e., bi-prediction). The motion vector or motion vectors are determined
and coded for each individual block. In HEVC, Inter motion compensation is supported in two different ways:
explicit signalling or implicit signalling. In explicit signalling, the motion vector for a block (i.e., PU) is signalled
using a predictive coding method. The motion vector predictors correspond to motion vectors associated with
spatial and temporal neighbours of the current block. After a MV predictor is determined, the motion vector
difference (MVD) is coded and transmitted. This mode 1s also referred as AMVP (advanced motion vector
prediction) mode. In implicit signalling, one predictor from a candidate predictor set is selected as the motion
vector for the current block (i.¢., PU). Since both the encoder and decoder will derive the candidate set and select
the final motion vector in the same way, there 1s no need to signal the MV or MVD in the implicit mode. This
mode is also referred as Merge mode. The forming of predictor set in Merge mode is also referred as Merge
candidate list construction. An index, called Merge index, is signalled to indicate the predictor selected as the
MYV for current block.

[0005] Motion occurs across pictures along temporal axis can be described by a number of different models.

Assuming A(x, y) be the original pixel at location (x, y) under consideration, A’ (x’, y’) be the corresponding
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pixel at location (x’, y’) in a reference picture for a current pixel A(x, y), the affine motion models are described
as follows.

[0006] The affine model is capable of describing two-dimensional block rotations as well as two-
dimensional deformations to transform a square (or rectangles) into a parallelogram. This model can be described
as follows:

x'=ap+ ar*x + az*y, and

v =bo + bi¥x + b2¥y. (D)

[0007] In contribution ITU-T13-SG16-C1016 submitted to ITU-VCEG (Lin, et al., “Affine transform
prediction for next generation video coding”, ITU-U, Study Group 16, Question Q6/16, Contribution C1016,
September 2015, Geneva, CH), a four-parameter affine prediction is disclosed, which includes the affine Merge
mode. When an affine motion block is moving, the motion vector field of the block can be described by two
control point motion vectors or four parameters as follows, where (vx, vy) represents the motion vector

X' =ax+by+e
y =—bx+ay+f A {vx= (1—a)x—by—e
vx =x—x' vw={l—-a)yy+bx—f
vy=y-y'

[0008] An example of the four-parameter affine model is shown in Fig. 1A. The transformed block 1s a

@)

rectangular block. The motion vector field of each point in this moving block can be described by the following

equation:
v, = (le‘;}vox) x — (Vly‘;}voy) y + Vox (3)
_ (P1y—voy) (V1x—Vox)
vy =———x+ "W"y+v0y

[0009] In the above equations, (vox, Voy) 1s the control point motion vector (i.e., vo) at the upper-left corner
of the block, and (v, viy) is another control point motion vector (i.e., v) at the upper-right corner of the block.
When the MVs of two control points are decoded, the MV of each 4x4 block of the block can be determined
according to the above equation. In other words, the affine motion model for the block can be specified by the
two motion vectors at the two control points. Furthermore, while the upper-left corner and the upper-right corner
of the block are used as the two control points, other two control points may also be used. An example of motion
vectors for a current block can be determined for each 4x4 sub-block based on the M Vs of the two control points
as shown in Fig. 1B according to equation (3).

[0010] In contribution ITU-T13-SG16-C1016, for an Inter mode coded CU, an affine flag is signalled to
indicate whether the affine Inter mode is applied or not when the CU size is equal to or larger than 16x16. If the
current block (e.g., current CU) is coded in affine Inter mode, a candidate MVP pair list is built using the

neighbour valid reconstructed blocks. Fig. 2 illustrates the neighbouring block set used for deriving the corner

derived affine candidate. As shown in Fig. 2, the \70 corresponds to motion vector of the block VO at the upper-

left corner of the current block 210, which is selected from the motion vectors of the neighbouring block a0
(referred as the above-left block), al (referred as the inner above-left block) and a2 (referred as the lower above-

left block), and the , corresponds to motion vector of the block V1 at the upper-right corner of the current

block 210, which is selected from the motion vectors of the neighbouring block b0 (referred as the above block)
and b1 (referred as the above-right block). In order to select the candidate MVP pair, a“DV™ (named as distortion
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value 1n this disclosure) is calculated according to:

deltaHor = MVb —MVa

deltaVer = MVc — MVa

DV =| deltaHor_x * height — deltaVer_y * width| + )

| deltaHor y * height — deltaVer _x * width|

[0011] In the above equation, MVa is the motion vector associated with the blocks a0, al or a2, MVb is
selected from the motion vectors of the blocks b0 and bl and MVc is selected from the motion vectors of the
blocks c0 and c1. The MVa and MVb that have the smallest DV are selected to form the MVP pair. Accordingly,
while only two MV sets (i.e., MVa and MVb) are to be searched for the smallest DV, the third DV set (i.c.,
MVc¢) is also involved in the selection process. The third DV set corresponds to motion vector of the block at
the lower-left corner of the current block 210, which is selected from the motion vectors of the neighbouring
block c0 (referred as the left block) and cl (referred as the left-bottom block). In the example of Fig. 2, the
neighbouring blocks (a0, al, a2, b0, bl, b2, c0 and c1) used to construct the control point MVs for affine motion
model are referred as a neighbouring block set in this disclosure.

[0012] In contribution ITU-T13-SG16-C1016, an affine Merge mode is also proposed. If the current block
is a Merge coded PU, the neighbouring five blocks (A0, Al, B0, B1 and B2 blocks in Fig. 3) are checked to
determine whether any of them is coded in affine Inter mode or affine Merge mode. If yes, an affine flag is
signalled to indicate whether the current PU is affine mode. When the current PU is applied in affine merge
mode, it gets the first block coded with affine mode from the valid neighbour reconstructed blocks. The selection
order for the candidate block is from left block (A1), above block (B1), above-right block (B0), left-bottom
block (A0) to above-left block (B2). In other words, the search order is A1->B1->B0>A0->B2 as shown in Fig
3. The affine parameters of the affine coded blocks are used to derive the vo and v; for the current PU. In the
example of Fig. 3, the neighbouring blocks (A0, A1, B0, B1, and B2) used to construct the control point MVs
for affine motion model are referred as a neighbouring block set in this disclosure.

[0013] A six-parameter affine model has disclosed in JVET-K0337 (Han et al., “CE4.1.3: Affine motion
compensation prediction”, Joint Video Exploration Team (JVET) of ITU-T SG 16 WP 3 and ISO/IEC JTC 1/SC
29/WG 11, 11th Meeting: Ljubljana, SI, 10-18 July 2018, Document: JVET-K0337) for the affine Merge mode

and affine Inter mode. The six-parameter affine model uses 3 control points (\70 , \71 and \72 ) as shown in Fig,

4A, where block 410 corresponds to a current PU. The six-parameter affine motion model is capable of
transforming a rectangle into a parallelogram 420 as shown in Fig. 4B. When an affine motion block is moving,
the motion vector field of the block can be described by three control point motion vectors or four parameters as
follows, where (vx, vy) represents the motion vector

X' =ax+by+e
yi=cx+dy+f
vx =x—x'
vy=y-y'
[0014] When the MVs of three control points are decoded, the MV of each 4x4 block can be derived

®)

according to the following equation:
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_ Wix—voy) ¥ — 1y —voy)
w w

vx y + va

- - (6)
v, = (Vlywvoy) ¥+ (V1xWV0x) Y+ Voy

[0015] The MV of the centre pixel (i.e., position at (2, 2) of a 4x4 block) represents the MV of the 4x4
block.

[0016] In a system supporting both 4- and 6-parameter affine models, one parameter flag is signalled to
indicate the selection of 4 or 6 parameter affine model. Furthermore, in affine inter mode,

. if 4-parameter affine model is used, 1 MVP pair and 2 MVDs are signalled,

. if 6-parameter affine model is used, 1 MVP triplet (with 3 MVPs) and 3 MVDs are signalled.

In this invention, methods utilizing motion compensation to improve coding performance of existing coding
systems are disclosed.

[0017] For convenience, the term MVP set 1s used to refer to the MVP pair and the MVP triplet.

[0018] The affine motion model for deriving Merge candidate list in Merge mode coding has been shown
to be a useful coding tool to handle more complex motion within the video sequence. It is desirable to develop
affine motion techniques to further improve the system coding performance. Accordingly, various affine based

motion vector prediction techniques have been disclosed in the present invention.

BRIEF SUMMARY OF THE INVENTION

[0019] Methods and apparatus of Inter prediction for video coding performed by a video encoder or a video
decoder that utilizes motion vector prediction (MVP) to code a motion vector (MV) associated with a block
coded with coding modes including affine Inter mode and affine merge mode are disclosed. According to one
method, mput data related to a current block at a video encoder side or a video bitstream corresponding to
compressed data including the current block at a video decoder side are received. A neighbouring block set of
the current block is then determined. If at least one neighbouring block is coded using an affine motion model,
at least one inherited MVP is derived based on a corresponding control point MV set of said at least one
neighbouring block. An affine MVP candidate list, including affine AMVP (advance MVP) candidate list or
affine merge MVP list, is generated, wherein the affine MVP candidate list comprises said at least one inherited
affine MVP. For candidates in the affine AMVP list, prediction differences of a current control-point MV set
associated with the affine motion model are encoded using one predictor selected from the affine AMVP
candidate list at the video encoder side or the prediction differences of the current control-point MV set
associated with the affine motion model are decoded at the video decoder side using one predictor selected from
the affine AMVP candidate list.

[0020] In one embodiment, the neighbouring block set comprises an above block (B1), an above-right
block (B0), an above-left block (B2), a left block (A1) and a left-bottom block (A0). The predefined order can
be Al -> Bl -> B0 -> A0 -> B2. In another embodiment, the neighbouring block set is divided into a first subset
and a second subset, and where the first subset comprises A0 and Al and the second subset comprises B0, Bl
and B2. For the case of two subsets, a first inherited affine MVP can be derived based on first control-point MV
set of a firstly available first affine coded block in the first subset according to a first order of A0 -> Al, and a

second inherited affine MVP can be derived based on second control-point MV set of a firstly available second
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affine coded block in the second subset according to a second order of BO -> Bl -> B2.

[0021] Affine MVP list padding can be applied. For example, after said at least one inherited affine MVP
1s inserted into the affine MVP candidate list, anormal MVP from a normal MVP list is added to the affine MVP
candidate list if the affine MVP candidate list is not full. Affine MVP list pruning can also be applied. For
example, said at least one inherited affine MVP is removed or not inserted into the affine MVP candidate list if
said at least one inherited affine MVP is the same as another affine MVP already in the affine MVP candidate
list. In another example, said at least one inherited affine MVP is removed or not inserted into the affine MVP
candidate list if difference of control point MVs between said at least one inherited affine MVP and another
affine MVP in the affine MVP candidate list is smaller than a threshold. In yet another example, said at least one
inherited affine MVP is removed or not inserted into the affine MVP candidate list if all control point MVs of
said at least one inherited affine MVP are the same.

[0022] In another embodiment, at least one constructed affine MVP is derived based on a second control-
point MV set derived from different neighbouring blocks if said at least one neighbouring block or two
neighbouring blocks are coded using an inter prediction mode, where the affine MVP candidate list comprises
said at least one constructed affine MVP. Said at least one inherited affine MVP can be inserted into the affine
MVP candidate list before said at least one constructed affine MVP. In yet another embodiment, at least one
constructed affine MVP is used if the affine MVP candidate list is less than a predefined number. Furthermore,
said at least one constructed affine MVP can be removed or not inserted into the affine MVP candidate list if all
control point MVs of said at least one inherited affine MVP are the same.

[0023] According to another method, if at least one neighbouring block is coded using an affine motion
model and at least one of reference picture lists of said at least one neighbouring block includes one reference
picture being the same as a current reference picture of the current block, at least one inherited affine MVP is
derived based on a corresponding control-point MV set of said at least one neighbouring block. An affine MVP
candidate list is generated by including said at least one inherited affine MVP into the affine MVP candidate list.
For candidates in the affine AMVP list, prediction differences of a current control-point MV set associated with
the affine motion model are encoded using one predictor selected from the affine AMVP candidate list at the
video encoder side or the prediction differences of the current control-point MV set associated with the affine
motion model are decoded at the video decoder side using one predictor selected from the affine AMVP
candidate list.

[0024] In one embodiment, said at least one of reference picture lists of said at least one neighbouring
block corresponds to a current reference picture list of the current block. In another embodiment, said at least
one of reference picture lists of said at least one neighbouring block corresponds to one reference picture list
different from a current reference picture list of the current block.

[0025] In one embodiment, if the affine MVP list is not full after the non-scaled inherited affine MVP is
inserted, scaled inherited affine MVP can be derived and inserted into the affine MVP list. In this case, a scaled
inherited affine MVP is derived by scaling the corresponding control-point MV set of an affined-coded
neighbouring block, but the reference picture of the affined-coded neighbouring block is different from the
reference picture of the current block. The reference picture of the affined-coded neighbouring block can be

selected from the same reference picture list of the current block first. Alternatively, the reference picture of the
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affined-coded neighbouring block can be selected from the reference picture list different from that of the current
block first.

[0026] Again, affine MVP list padding and pruning mentioned earlier can also be applied to the second
method.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027] Fig. 1A illustrates an example of the four-parameter affine model, where the transformed block is
still a rectangular block.

[0028] Fig. 1B illustrates an example of motion vectors for a current block determined for each 4x4 sub-
block based on the MVs of the two control points.

[0029] Fig. 2 illustrates the neighbouring block set used for deriving the corner derived affine candidate.

[0030] Fig. 3 illustrates the neighbouring block set used for deriving the inherited affine candidate.

[0031] Fig. 4A illustrates an example of 3 control points (\70 , \71 and \72) for the six-parameter affine

model.

[0032] Fig. 4B illustrates an example of a six-parameter affine motion model that is capable of
transforming a rectangle into a parallelogram.

[0033] Fig. 5 illustrates an example of corner derived candidate, where cach of three control-point motion
vectors is derived from a set of neighbouring blocks.

[0034] Fig. 6 illustrates an example of inherited candidates using a two-branch process, where one inherited
candidate 1s derived from blocks A0 and A1l and another inherited candidate 1s derived from blocks B0, B1 and
B2.

[0035] Fig. 7 illustrates an exemplary flowchart for a video coding system with an affine Inter mode
incorporating an embodiment of the present invention, where the system uses an affine MVP candidate list for
coding the motion information of the current block.

[0036] Fig. 8 illustrates another exemplary flowchart for a video coding system with an affine Inter mode
incorporating an embodiment of the present invention, where the system uses an affine MVP candidate list for

coding the motion information of the current block.

DETAILED DESCRIPTION OF THE INVENTION

[0037] The following description is of the best-contemplated mode of carrying out the invention. This
description is made for the purpose of illustrating the general principles of the invention and should not be taken
in a limiting sense. The scope of the invention is best determined by reference to the appended claims.

[0038] In the present invention, various methods of utilizing affine motion estimation and compensation
for video compression are disclosed. In particular, the affine motion estimation or compensation is used for
coding video data in a Merge mode or an Inter prediction mode.

[0039] Affine AMVP Mode MVP Derivation

[0040] In the present invention, the affine motion model is used to derive affine MVP candidate for both

affine advance MVP (AMVP) coding mode and affine merge mode. Furthermore, the affine MVP candidate list
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may include more than one affine MVP candidate. For a block coded in the AMVP mode, the index of candidate
MVP pair selected is signalled in the bit stream. The MV difference (MVD) of the two control points are coded
in the bitstream for 4-parameter affine model. The MV difference (MVD) of the three control points are coded
in the bitstream for 6-parameter affine model. For a block coded in the affine merge mode, only the index of
candidate MVP pair sclected is signalled in the bit stream. In the following discussion, most examples are
provided for the 4-parameter affine model with two control-point motion vectors for convenience. However, it
1s understood that the present invention is also applicable to the case of 6-parameter affine model with three
control-point motion vectors.

[0041] Two kinds of affine candidates are used for the affine AMVP mode and affine merge mode. The
two kinds of affine candidates correspond to the inherited affine candidate and the corner derived candidate. The
derivation of the two kinds of affine candidates are briefly reviewed as follows.

[0042] Inherited Affine Candidate

[0043] The inherited affine candidate is derived by inheriting the affine model of neighbouring blocks. The
neighbouring blocks used for deriving the inherited affine candidate are shown in Fig. 3, where blocks A0 and
A1 around the lower left comer of the current block 310 and blocks BO, B1 and B2 above the current block 310
are used. Two candidates are derived. One candidate is derived from blocks A0 and A1. If block A0 is predicted
using an affine mode and a reference picture in reference picture list 0 or list 1 points to the same as the target
reference picture of the current block, the control point MVs of A0 are used as one inherited affine candidate.
Otherwise, whether block Al is predicted using an affine mode and a reference picture in reference list 0 or list
1 points to the same as the target reference picture of the current block is checked. If so, the control point MVs
of Al is used as one affine MVP candidate. In other words, the search order is (A0->A1l). The same process is
applied to the top neighbouring blocks in the order of (BO->B1->B2) to derive the other inherited affine candidate.
For inherited affine candidate, control point MVs from the same neighbouring block are selected. In this
disclosure, a reference picture list may also be referred as a reference list for convenience.

[0044] Corner Derived Candidate (or Constructed Candidate)

[0045] For comer derived candidates, the control point MVs are derived from different neighbouring

blocks. An example of corner derived candidate is shown in Fig. 5. The corner derived candidate \70 corresponds
to the first available MV in neighbouring blocks {a0, al, a2}. The corner derived candidate \71 corresponds to

the first available MV in neighbouring blocks {b0, b1}, and the corner derived candidate \72 corresponds to the

first available MV in neighbouring blocks {c0, c1}. The first available MV is the MV in either list 0 (i.e., LO) or
list 1 (i.e., L1) that points to the same target reference picture as the current reference picture. For example, the
search order can be b0-L0, b0-L1, b1-L0, and b1-L1. Only one corner derived affine candidate is inserted.

[0046] The inherited candidates can be inserted before the corner derived candidates in the affine MVP
candidate list.

[0047] Affine MVP Pair Derivation in Affine AMVP mode

[0048] InITU-T13-SG16-C-1016, the neighbouring MVs are used to form the MVP pair. In the present

invention, it is proposed to use the affine information, {a, b, ¢, f} in equation (2), from the neighbouring blocks
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coded by affine mode to generate the affine MVP pair. For example, if the neighbouring block C1 is coded by
the affine mode, then its affine information is used to derive one MV pair as the affine MVP pair, when the
current block is coded by the affine mode. Based on equation (3), (vos, voy) and (v, v1y) of current block can be
derived in equation (7):

va =e le = aWcur _bchr t+e
, and
v, =-bDW,, +aH  +f

CUr

(7
Vo, =

[0049] In the above equation, {q, b, e, f} are affine parameters used in neighbouring block C1. The priority
of this affine MVP pair can be higher than the original method. According to an embodiment of the present
invention, all affine MVP pairs generated by using the affine information from neighbouring blocks are inserted
into MVP pair list first. After that, the MVP derivation based on the original method can be followed. In another
embodiment, this proposed method can be interleaved with the original method on the MVP pair basis.

[0050] In another embodiment, for 4-parameter affine model, the MVs of the two control points MVPs of
the spatial inherited affine candidate can be derived according to the following equations:

Vox = Viox + (VBoy - VBiy) * (posCurCU_Y - posRefCU_Y)/RefCU_width + (Vsix - Veox ) * (posCurCU_X
- posRefCU_X) / RefCU_width

Voy = Vioy + (VBix - Veox) * (posCurCU_Y- posRefCU_Y) / RefCU_width

+ (Vsiy - Vioy) * (posCurCU_X - posRefCU_X) / RefCU_width

Vix = Veox + (Veoy - Veiy) * ( posCurCU_Y - posRefCU_Y) / RefCU_width + (Vgix - Veox ) *
(posCurCU_X + CU_width - posRefCU_X) / RefCU_width

Viy=Veoy + (VBix - Veox) * (posCurCU_Y - posRefCU_Y)/RefCU_width + (Vgiy - Vrey) * (posCurCU_X
+ CU_width - posRefCU_X) / RefCU_width

[0051] In the above equations, Vgo, and Vg, can be replaced by the top-left MV and top-right MV of any
reference/neighbouring CU respectively, (posCurCU_X, posCurCU_Y) are the pixel position of the top-left
sample of the current CU relative to the top-left sample of the picture, (posRefCU X, posRefCU_Y) are the
pixel position of the top-left sample of the reference/neighbouring CU relative to the top-left sample of the
picture.

[0052] For 6-parameter affine model, the MVs of the two control points MVPs of the spatial inherited
affine candidate can be derived by following equation.

Vox = Veox + (VBax - Veox) * ( posCurCU_Y - posRefCU_Y) / RefCU_height + (Veix - Vpox ) *
(posCurCU_X - posRefCU_X) / RefCU_width

Voy = Vey + (Vey - Veoy) * (posCurCUY - posRefCU Y) / RefCU height
+ (VBiy - Veoy) * (posCurCU_X - posRefCU_X) / RefCU_width

Vix = Vieox + (VBax - Veox) * ( posCurCU_Y - posRefCU_Y) / RefCU height + (Veix - Viox) *
(posCurCU_X + CU_width - posRefCU_X) / RefCU_width

Viy = Veoy + (VB2y - VBoy) * (posCurCU_Y - posRefCU_Y) / RefCU height + (Vgiy - Vpoy) *
(posCurCU_X + CU_width - posRefCU_X) / RefCU_width

Vax = Veox + (Vax - Viox) * ( posCurCU_Y + CU_height - posRefCU_Y) / RefCU_height + (Vpix -
Vaox) * (posCurCU_X - posRefCU X) / RefCU_width

Vay = Vioy + (VB2y - Vioy) * (posCurCU_Y + CU_height - posRefCU_Y) / RefCU_height + (Vsiy -
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Vaoy) * (posCurCU_X - posRefCU_X) / RefCU_width

[0053] In the above equations, Vgo, Vi1, and Vg, can be replaced by the top-left MV, top-right MV and
bottom-left MV of any reference/neighbouring CU respectively, (posCurCU_X, posCurCU_Y) are the pixel
position of the top-left sample of the current CU relative to the top-left sample of the picture, (posRefCU_X,
posRefCU _Y) are the pixel position of the top-left sample of the reference/neighbouring CU relative to the top-
left sample of the picture.

[0054] The inherited affine model control point MVs derivation can also be represented as follows. First,
some variables are defined:

— luma location ( xCb, yCb ) specifying the top-left sample of the current luma coding block relative to
the top-left luma sample of the current picture,

— two variables cbWidth and cbHeight specifying the width and the height of the current luma coding
block,

— luma location ( xNb, yNb ) specifying the top-left sample of the neighbouring luma coding block
relative to the top-left luma sample of the current picture,

— two variables nNbW and nNbH specifying the width and the height of the neighbouring luma coding
block,

— the number of control point motion vectors numCpMv.

— cpMvLX] cpldx ] are the luma affine control point vectors with cpldx =0, ..., numCpMv — 1 and X
being 0 or 1 (0 for list 0 and 1 for list 1).

[0055] The variables log2NbW and log2NbH are derived as follows:

log2NbW = Log2( nNbW ),

log2NbH = Log2( nNbH ).

[0056] The variables mvScaleHor, mvScaleVer, dHorX and dVerX are derived as follows:

mvScaleHor = MvLX[ xNb J[yNb |[ 0 | << 7

mvScaleVer = MvLX][ xNb |][yNb ][ 1 | << 7

dHorX = (MvLX|[ xNb + nNbW — 1][yNb][ 0 | — MvLX|xNb][yNb][ 0 ] ) << (7 — 1og2NbW)
dVerX = (MvLX] xNb +nNbW — 1|[yNb][ 1 | — MvLX[xNb][yNb][ 1 ]) << (7 —1og2NbW)
[0057] In the above equations, MvLX] xNb ][ yNb ] corresponds to motion vector in position (xNb, yNb).
The variables dHorY and dVerY are derived as follows:
— If MotionModelldc[ xNb |[ yNb ] is equal to 2, the following applies:
dHorY = ( MvLX[xNb][yNb + nNbH — 1][0 ] —MvLX[ xNb ][yNb ][ 0])
<< (7 —1log2NbH)
dVerY = ( MvLX[xNb] yNb+nNbH — 1][ 1 | = MvLX| xNb |[yNb ][ 1])
<< (7 —1log2NbH)
—  Ohterwise (MotionModelldc[ xNb ][ yNb | 1s equal to 1), the following apply,
dHorY = —dVerX
dVerY = dHorX
[0058] The luma affine control point motion vectors cpMvLX] cpldx | with cpldx =0, ..., numCpMv — 1
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and X being 0 or 1 are derived as follows:

—  The first two control point motion vectors cpMvLX[ 0 | and cpMvLX] 1 ] are derived as follows:

cpMvLX[ O ][ 0 ] = (mvScaleHor + dHorX * (xCb — xNb) + dHorY * (yCb — yNb))
cpMVvLX[ 0 ][ 1 ] = (mvScaleVer + dVerX * (xCb — xNb) + dVerY * (yCb — yNb))
cpMvLX[ 1 ][ 0 ] = (mvScaleHor + dHorX * (xCb + cbWidth — xNb) + dHorY * Cb -y
Nb))
cpMvLX[ 1 ][ 1 ] = (mvScaleVer +dVerX * (xCb + cbWidth — xNb) + dVerY * (yCb—vy
Nb))
—  If numCpMy is equal to 3, the third control point vector cpMvLX] 2 | is derived as follows:
cpMvLX[ 2 ][ 0 ] = ( mvScaleHor + dHorX * ( xCb —xNb ) + dHorY *
(yCb + cbHeight —yNb ) )
cpMvLX[ 2 ][ 1 ] = (mvScaleVer + dVerX * ( xCb —xNb ) + dVerY *
(yCb + cbHeight —yNb ) )

[0059] The insertion order can be predefined. For example, the neighbouring inherited affine MVP pair
can be inserted as the order of “A1 > B1 - B0 = A0 & B2”. The neighbouring inherited affine MVP pair can
be inserted to the affine MVP candidate list according to the predefined order. In one example, if one of the
neighbouring blocks is affine coded block and one of the reference lists of the block points to the current target
reference picture, the affine MVP pair is selected for deriving the candidate and inserted into the candidate list.
The same reference list as the current target reference list can be checked first or later. For example, if the same
reference list as the current target reference list is checked first and the current target reference list is list 1. In a
block at position Al, the reference picture in list 1 is first checked; if the reference picture is not equal to the
current target reference picture, then the reference picture in list 0 is checked. If the reference picture in list 0 is
equal to the target reference picture, the affine MVP pair is selected for deriving the candidate and inserted into
the MVP candidate list. If the reference picture in both list 0 and list 1 are not equal to the current target reference
picture, the affine MVP pair is not selected for deriving the candidate.

[0060] In another embodiment, following the predefined order, blocks in B1, B0, A0, and B2 will be
checked until the affine MVP candidate list is full. For example, if one of the neighbouring blocks is an affine
coded block and the block points to the current target reference picture in the same reference list as the current
target reference list, the affine MVP pair is selected for deriving the candidate and inserted into the candidate
list. In yet another example, if one of the neighbouring blocks is affine coded block and the block points to the
current target reference picture in the other reference list of the current target reference list, the affine MVP pair
is selected for deriving the candidate and inserted into the candidate list. After the above process, if the candidate
list is not full, the scaled affine MVP pair can be added. Motion vector scaling is known in the art. When a
motion vector points to a reference picture other than the current reference picture, a scaled MV can be derived
from the original MV according to the picture distances. The scaled control point MVs can be used as the
neighbouring inherit affine MVP pair. For example, the available control point MVs are scaled to the target
reference picture as one of the MVP candidates. The order regarding which reference list control point MVs
should be scaled first can be predefined or derived. For example, the same reference list can be checked first or

later.
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[0061] In one embodiment, if an affine coded block is already used for generating an affine MVP pair, it
can be skipped in the affine MVP pair generation process. For example, if an affine coded block is already used
for generating an affine MVP pair without MV scaling, then i1t will not be used to generate the affine MVP pair
with MV scaling. In another example, under the predefined block scan order, the non-scaled affine MVP pair
and/or scaled affine MVP pair is inserted one by one. For example, the affine MVP pair can be inserted in the
following order: the non-scaled affine MVP pair of A1, the scaled MVP pair of Al, the non-scaled affine MVP
pair of B1, the scaled affine MVP pair of B1, and so on. Also, if the non-scaled affine MVP pair is has been
used, the scaled affine MVP pair can be skipped.

[0062] In another example, the insertion order is different. As shown in Fig. 6, it has two branches of
processes for a current block 710. In the first branch, the left blocks are scanned first. It derives one affine MVP
candidate pair from the left blocks (e.g. A0 first and then Al, or Al first and then A0). The similar process
mentioned above can be used. For example, if one of the neighbouring blocks is affine coded block and a
reference picture in the reference list of the neighbouring block that is the same as the current target reference
list of the current block points to the current target reference picture, the affine MVP pair is selected for deriving
the candidate and inserted into the candidate list). The first available MV is used. The reference list of the
neighbouring block being same as the current target reference list can be checked first or later. For example, if
the same reference list as the current target reference list is checked first and the current target reference list is
list 1, then the reference picture in list 1 is first checked for the block at position A0. If the reference picture is
not equal to the current target reference picture, the reference picture in list 0 1s checked. If the reference picture
in list O 1s equal to the target reference picture, the affine MVP pair is selected for deriving the candidate and
inserted into the candidate list; and the block A1l will not be further checked. If the reference picture of block
A0 1n both list 0 and lit] is not equal to the current target reference picture, the affine MVP pair is not selected
for deriving the candidate; and then the reference picture in block A1l will be checked. If the reference picture in
list 1 is equal to the current target reference picture, the affine MVP pair 1s selected for deriving the candidate
and inserted to the affine MVP list. If none of them is available, the scaled affine MVP pair mentioned above
can be used. For example, the available control point MVs can be scaled to the target reference picture as one of
the affine MVP candidates.

[0063] In one embodiment, if an affine coded block is already used for generating an affine MVP pair
without MV scaling, then it will not be used to generate the affine MVP pair with MV scaling. In the second
branch, the above blocks are scanned. It derives one affine MVP candidate pair from the above blocks according
to a search order (e.g. from B0 to B2 or from B2 to B0). The similar process of the first branch can be applied.
The first available one is used. The same reference list as the current target reference list can be checked first or
later. For example, if the current target reference list is list 1, reference list 1 is checked first. For block at position
BO, the reference picture in list 1 is first checked. If the reference picture is not equal to current target reference
picture, the reference picture in list O is checked. If the reference picture in list 0 is equal to the target reference
picture, the affine MVP pair is selected for deriving the candidate and inserted into the candidate list. In this
case, B1 and B2 will not be checked. If the reference picture of block B0 in both list 0 and list 1 of block B0 are
not equal to the current target reference picture, the affine MVP pair is not selected for deriving the candidate,

and then the reference picture in block B1 will be checked. If the reference picture in list 1 is equal to the current
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target reference picture, the affine MVP pair is selected for deriving the candidate and inserted to the affine MVP
list. In this case, block B2 will not be further checked. If the reference picture in both list 0 and list 1 of block
B1 are not equal to the current target reference picture, block B2 will be checked. If the reference picture in list
1 of block B2 is equal to the current target reference picture, the affine MVP pair is selected for deriving the
candidate and inserted to the affine MVP list. In another example, according to the predefined block scan order,
the non-scaled affine MVP pair and/or scaled affine MVP pair is inserted one pair by one pair. For example,
insert the affine MVP pair in the following order in first branch: the non-scaled affine MVP pair of A0, the
scaled affine MVP pair of A0, the non-scaled affine MVP pair of Al, and then the scaled affine MVP pair of
Al. Also, if the non-scaled affine MVP pair is already in the affine MVP candidate list, the scaled affine MVP
pair can be skipped.

[0064] Note that, the pruning can be performed for the to-be-added affine MVP pair to prevent redundancy.
The pruning process can be a) checking whether all the control point MVs are the same as one of the MVP pairs,
b) checking whether MV difference of the control point MVs with one or more already-in-the-list affine MVP
pair is smaller than a threshold.

[0065] Furthermore, if the derived MVs of all the control points in an affine MVP pair are the same (i.e.,
the affine model being a translational motion model), the derived affine MVP pair can be discarded or not
inserted into the candidate list. Alternatively, the priority of this kind of affine MVP pair is moved to low priority
(i.e., being inserted into the list if no other candidates existing or the candidate list not full).

[0066] The priority of this affine MVP pair can be higher than the original method. For example, all affine
MVP pairs generated by using affine information from neighbouring blocks can be inserted into affine MVP
pair list first. The original method can be followed afterward. The affine MVP candidate generated by the
original method or the normal method refers to the method not using the affine information. In another
embodiment, the present proposed method can be interleaved with the original method one an affine MVP pair
basis.

[0067] If the number of the affine MVP pairs is less than a predefined value (e.g. 2), the corer derived
affine candidate can be used. The neighbouring motion vectors, as shown in Fig. 5, can be used to derive the
affine MVP pair. For the first corner derived affine candidate, the first available MV in set A (i.e., blocks a0, al,
and a2) and first available MV in set B (i.e., blocks b0 and b1) are used to construct the first MVP pair. For the
second corner derived affine candidate, the first available MV in set A and first available MV in set C (i.e.,
blocks c0 and c1) are used to calculate the MV of top-right control point. The first available MV in set A and
the calculated top-right control point MV are the second affine MVP pair. Also, if the derived MVs of all the
control points in an affine MVP pair are the same (i.¢., the affine model being a translational motion model), the
derived affine MVP pair can be discarded or not inserted into the candidate list. Alternatively, the priority of this
kind of affine MVP pair is moved to low priority (e.g. being inserted into the list if no other candidate existing
or the candidate list not full).

[0068] If after adding the neighbouring inherit affine and corner affine MVP, the number of affine MVP
is still less than the predefined value, the normal AMVP MVP is used. Two control points of the affine MVP
pair are filled with the same MV from one of the MVP in the normal AMVP MVP list.

[0069] In the embodiments of the present invention as disclosed above, two control point MVP pairs are
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used as the examples for 4-parameter affine motion models. Nevertheless, the present invention is not limited to
the 4-parameter affine model. The present invention can be applied to other affine models, such as 6-parameter
model. For the 6-parameter affine model, the MVP set can be a MVP triplet (i.e., three MVs) or a MV set.

[0070] The above embodiments can also be applied to both affine AMVP and affine merge mode candidate
list construction.

[0071] Any of the foregoing proposed methods can be implemented in encoders and/or decoders. For
example, any of the proposed methods can be implemented in an affine MV/MVP generation module at an
encoder side or a decoder side. Alternatively, any of the proposed methods can be implemented as a circuit
coupled to the affine MV/MVP generation module of the encoder and/or the decoder so as to provide the
information needed by the affine MV/MVP generation module.

[0072] Fig. 7 illustrates an exemplary flowchart for a video coding system with an affine Inter mode
incorporating an embodiment of the present invention, where the system uses an affine MVP candidate list for
coding the motion information of the current block. The steps shown in the flowchart may be implemented as
program codes executable on one or more processors (e.g., one or more CPUs) at the encoder side. The steps
shown in the flowchart may also be implemented based hardware such as one or more electronic devices or
processors arranged to perform the steps in the flowchart. According to this method, input data related to a
current block are received at a video encoder side or a video bitstream corresponding to compressed data
including the current block is received at a video decoder side in step 810. The method can be applied for
encoding as well as decoding. Therefore, the data inputs for the encoder and the decoder are recited accordingly
in step 810. A neighbouring block set of the current block is determined in step 820. In step 830, at least one
inherited affine MVP is derived based on a corresponding control-point MV set of at least one neighbouring
block if said at least one neighbouring block is coded using an affine motion model. In step 840, an affine MVP
candidate list is generated, wherein the affine MVP candidate list comprises said at least one inherited affine
MVP. In step 850, prediction differences of a current control-point MV set associated with the affine motion
model is encoded using one predictor selected from the affine MVP candidate list at the video encoder side or
the prediction differences of the current control-point MV set associated with the affine motion model at the
video decoder side is decoded using one predictor sclected from the affine MVP candidate list.

[0073] Fig. 8 illustrates another exemplary flowchart for a video coding system with an affine Inter mode
incorporating an embodiment of the present invention, where the system uses an affine MVP candidate list for
coding the motion information of the current block. According to this method, input data related to a current
block are received at a video encoder side or a video bitstream corresponding to compressed data including the
current block is received at a video decoder side in step 910. The method can be applied for encoding as well as
decoding. Therefore, the data inputs for the encoder and the decoder are recited accordingly in step 910. A
neighbouring block set of the current block is determined in step 920. In step 930, at least one inherited affine
MVP is derived based on a corresponding control-point MV set of at least one neighbouring block if said at least
one neighbouring block is coded using an affine motion model and at least one of reference picture lists of said
at least one neighbouring block includes one reference picture being the same as a current reference picture of
the current block. In step 940, an affine MVP candidate list is generated, wherein the affine MVP candidate list

comprises said at least one inherited affine MVP. In step 950, prediction differences of a current control-point
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MYV set associated with the affine motion model is encoded using one predictor selected from the affine MVP
candidate list at the video encoder side or the prediction differences of the current control-point MV set
associated with the affine motion model at the video decoder side 1s decoded using one predictor selected from
the affine MVP candidate list.

[0074] The flowcharts shown are intended to illustrate an example of video according to the present
invention. A person skilled in the art may modify each step, re-arranges the steps, split a step, or combine steps
to practice the present invention without departing from the spirit of the present invention. In the disclosure,
specific syntax and semantics have been used to illustrate examples to implement embodiments of the present
invention. A skilled person may practice the present invention by substituting the syntax and semantics with
equivalent syntax and semantics without departing from the spirit of the present invention.

[0075] The above description is presented to enable a person of ordinary skill in the art to practice the
present mvention as provided in the context of a particular application and its requirement. Various
modifications to the described embodiments will be apparent to those with skill in the art, and the general
principles defined herein may be applied to other embodiments. Therefore, the present invention is not intended
to be limited to the particular embodiments shown and described, but is to be accorded the widest scope
consistent with the principles and novel features herein disclosed. In the above detailed description, various
specific details are illustrated in order to provide a thorough understanding of the present invention. Nevertheless,
it will be understood by those skilled in the art that the present invention may be practiced.

[0076] Embodiment of the present invention as described above may be implemented in various hardware,
software codes, or a combination of both. For example, an embodiment of the present invention can be a circuit
integrated into a video compression chip or program code integrated into video compression software to perform
the processing described herein. An embodiment of the present invention may also be program code to be
executed on a Digital Signal Processor (DSP) to perform the processing described herein. The invention may
also involve a number of functions to be performed by a computer processor, a digital signal processor, a
microprocessor, or field programmable gate array (FPGA). These processors can be configured to perform
particular tasks according to the invention, by executing machine-readable software code or firmware code that
defines the particular methods embodied by the invention. The software code or firmware code may be
developed in different programming languages and different formats or styles. The software code may also be
compiled for different target platforms. However, different code formats, styles and languages of software codes
and other means of configuring code to perform the tasks in accordance with the invention will not depart from
the spirit and scope of the invention.

[0077] The invention may be embodied in other specific forms without departing from its spirit or essential
characteristics. The described examples are to be considered in all respects only as illustrative and not restrictive.
The scope of the invention is therefore, indicated by the appended claims rather than by the foregoing description.
All changes which come within the meaning and range of equivalency of the claims are to be embraced within

their scope.
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CLAIMS

1. A method of Inter prediction for video coding performed by a video encoder or a video decoder that
utilizes motion vector prediction (MVP) to code a motion vector (MV) associated with a block coded with coding
modes including an affine motion mode, the method comprising:

receiving input data related to a current block at a video encoder side or a video bitstream corresponding to
compressed data including the current block at a video decoder side;

determining a neighbouring block set of the current block;

deriving at least one inherited affine MVP based on a corresponding control-point MV set of at least one
neighbouring block if said at least one neighbouring block is coded using an affine motion model;

generating an affine MVP candidate list, wherein the affine MVP candidate list comprises said at least one
inherited affine MVP; and

encoding prediction differences of a current control-point MV set associated with the affine motion model
using one predictor selected from the affine MVP candidate list at the video encoder side or decoding the
prediction differences of the current control-point MV set associated with the affine motion model at the video
decoder side using one predictor selected from the affine MVP candidate list.

2. The method of Claim 1, wherein the neighbouring block set comprises an above block (B1), an above-
right block (B0), an above-left block (B2), a left block (A1) and a left-bottom block (A0).

3. The method of Claim 2, wherein whether any neighbouring block is coded using the affine motion
model is checked according to a predefined order corresponding to Al -> B1 -> B0 -> A0 -> B2.

4. The method of Claim 2, wherein the neighbouring block set is divided into a first subset and a second
subset, and wherein the first subset comprises A0 and Al and the second subset comprises BO, B1 and B2.

5. The method of Claim 4, wherein a first inherited affine MVP is derived based on first control-point MV
set of a firstly available first affine coded block in the first subset according to a first order of A0 -> Al, and a
second inherited affine MVP is derived based on second control-point MV set of a firstly available second affine
coded block in the second subset according to a second order of BO -> B1 -> B2.

6. The method of Claim 1, wherein after said at least one inherited affine MVP is inserted into the affine
MVP candidate list, a normal MVP from a normal MVP list 1s added to the affine MVP candidate list if the
affine MVP candidate list is not full.

7. The method of Claim 1, wherein said at least one inherited affine MVP is removed or not inserted into
the affine MVP candidate list if said at least one inherited affine MVP is the same as another affine MVP already
in the affine MVP candidate list.

8. The method of Claim 1, wherein said at least one inherited affine MVP is removed or not inserted into
the affine MVP candidate list if difference of control point MVs between said at least one inherited affine MVP
and another affine MVP in the affine MVP candidate list is smaller than a threshold.

9. The method of Claim 1, wherein said at least one inherited affine MVP is removed or not inserted into
the affine MVP candidate list if all control point MVs of said at least one inherited affine MVP are the same.

10. The method of Claim 1, further comprising deriving at least one constructed affine MVP based on a
second control-point MV set derived from different neighbouring blocks if said at least one neighbouring block

or two neighbouring blocks are coded using an inter prediction mode, wherein the affine MVP candidate list
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comprises said at least one constructed affine MVP.

11. The method of Claim 10, wherein said at least one inherited affine MVP is inserted into the affine MVP
candidate list before said at least one constructed affine MVP.

12. The method of Claim 1, when a number of affine MVP candidates in the affine MVP candidate list 1s
less than a predefined number, at least one constructed affine MVP is derived based on a second control-point
MV set derived from different neighbouring blocks if said at least one neighbouring block or two neighbouring
blocks are coded using an inter prediction mode, wherein the affine MVP candidate list comprises said at least
one constructed affine MVP.

13. The method of Claim 12, wherein said at least one constructed affine MVP is removed or not inserted
into the affine MVP candidate list if all control point MVs of said at least one inherited affine MVP are the same.

14. An apparatus for Inter prediction for video coding performed by a video encoder or a video decoder that
utilizes motion vector prediction (MVP) to code a motion vector (MV) associated with a block coded with coding
modes including an affine motion mode, the apparatus comprising one or more electronic circuits or processors
arranged to:

receive iput data related to a current block at a video encoder side or a video bitstream corresponding to
compressed data including the current block at a video decoder side;

determine a neighbouring block set of the current block;

derive at least one inherited affine MVP based on a corresponding control-point MV set of at least one
neighbouring block if said at least one neighbouring block is coded using an affine motion model;

generate an affine MVP candidate list, wherein the affine MVP candidate list comprises said at least one
inherited affine MVP ; and

encode prediction differences of a current control-point MV set associated with the affine motion model
using one predictor selected from the affine MVP candidate list at the video encoder side or decode the prediction
differences of the current control-point MV set associated with the affine motion model at the video decoder
side using one predictor selected from the affine MVP candidate list.

15. A method of Inter prediction for video coding performed by a video encoder or a video decoder that
utilizes motion vector prediction (MVP) to code a motion vector (MV) associated with a block coded with coding
modes including an affine motion mode, the method comprising:

receiving input data related to a current block at a video encoder side or a video bitstream corresponding to
compressed data including the current block at a video decoder side;

determining a neighbouring block set of the current block;

deriving at least one inherited affine MVP based on a corresponding control-point MV set of at least one
neighbouring block if said at least one neighbouring block is coded using an affine motion model and at least
one of reference picture lists of said at least one neighbouring block includes one reference picture being the
same as a current reference picture of the current block;

generating an affine MVP candidate list, wherein the affine MVP candidate list comprises said at least one
inherited affine MVP; and

encoding prediction differences of a current control-point MV set associated with the affine motion model

using one predictor selected from the affine MVP candidate list at the video encoder side or decoding the
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prediction differences of the current control-point MV set associated with the affine motion model at the video
decoder side using one predictor selected from the affine MVP candidate list.

16. The method of Claim 15, wherein said at least one of reference picture lists of said at least one
neighbouring block corresponds to a current reference picture list of the current block.

17. The method of Claim 15, wherein said at least one of reference picture lists of said at least one
neighbouring block corresponds to one reference picture list different from a current reference picture list of the
current block.

18. The method of Claim 135, wherein after said at least one inherited affine MVP is inserted into the affine
MVP candidate list, if the affine MVP candidate list 1s not full:

if a selected neighbouring block is coded in the affine motion model and a target reference picture of the
selected neighbouring block is different from the current reference picture of the current block:

deriving a scaled inherited affine MVP by scaling the corresponding control-point MV set of the target
neighbouring block from the target reference picture to the current reference picture; and

mserting the scaled inherited affine MVP into the affine MVP candidate list.

19. The method of Claim 18, wherein the target reference picture in a same reference picture list as a current
reference picture list of the current block is checked before the target reference picture in a different reference
picture list from the current reference picture list of the current block.

20. The method of Claim 18, wherein the target reference picture in a same reference picture list as a current
reference picture list of the current block is checked after the target reference picture in a different reference
picture list from the current reference picture list of the current block.

21. The method of Claim 18, wherein if one inherited affine MVP derived from the selected neighbouring
block is already inserted into the affine MVP candidate list, including the scaled inherited affine MVP into the
affine MVP candidate list is skipped.

22.The method of Claim 18, wherein the scaled inherited affine MVP derived from the selected
neighbouring block is inserted into the affine MVP candidate list in a position after a corresponding inherited
affine MVP derived from the selected neighbouring block.

23. The method of Claim 15, wherein after said at least one inherited affine MVP is inserted into the affine
MVP candidate list, if the affine MVP candidate list is not full, a normal MVP from a normal MVP list is added
to the affine MVP candidate list.

24. The method of Claim 15, wherein said at least one inherited affine MVP is removed or not inserted into
the affine MVP candidate list, if said at least one inherited affine MVP is the same as another affine MVP already
in the affine MVP candidate list.

25. The method of Claim 15, wherein said at least one inherited affine MVP is removed or not inserted into
the affine MVP candidate list if difference of control point MVs between said at least one inherited affine MVP
and another affine MVP in the affine MVP candidate list is smaller than a threshold.

26. The method of Claim 15, wherein said at least one inherited affine MVP is removed or not inserted into
the affine MVP candidate list if all control point MVs of said at least one inherited affine MVP are the same.

27. The method of Claim 15, further comprising deriving at least one constructed affine MVP based on a

second control-point MV set derived from different neighbouring blocks if said at least one neighbouring block
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or two neighbouring blocks are coded using an inter prediction mode, wherein the affine MVP candidate list
comprises said at least one constructed affine MVP.

28. The method of Claim 27, wherein said at least one inherited affine MVP is inserted into the affine MVP
candidate list before said at least one constructed affine MVP.

29. The method of Claim 15, when a number of affine MVP candidates in the affine MVP candidate list is
less than a predefined number, at least one constructed affine MVP is derived based on a second control-point
MV set derived from different neighbouring blocks if said at least one neighbouring block or two neighbouring
blocks are coded using an inter prediction mode, wherein the affine MVP candidate list comprises said at least
one constructed affine MVP.

30. The method of Claim 29, wherein said at least one constructed affine MVP is removed or not inserted
into the affine MVP candidate list if all control point MVs of said at least one inherited affine MVP are the same.

31. An apparatus for Inter prediction for video coding performed by a video encoder or a video decoder that
utilizes motion vector prediction (MVP) to code a motion vector (MV) associated with a block coded with coding
modes including an affine motion mode, the apparatus comprising one or more electronic circuits or processors
arranged to:

receive iput data related to a current block at a video encoder side or a video bitstream corresponding to
compressed data including the current block at a video decoder side;

determine a neighbouring block set of the current block;

derive at least one inherited affine MVP based on a corresponding control-point MV set of at least one
neighbouring block if said at least one neighbouring block is coded using an affine motion model and at least
one of reference picture lists of said at least one neighbouring block includes one reference picture being the
same as a current reference picture of the current block;

generate an affine MVP candidate list, wherein the affine MVP candidate list comprises said at least one
inherited affine MVP; and

encode prediction differences of a current control-point MV set associated with the affine motion model
using one predictor selected from the affine MVP candidate list at the video encoder side or decode the prediction
differences of the current control-point MV set associated with the affine motion model at the video decoder

side using one predictor selected from the affine MVP candidate list.
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