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ABSTRACT

The present technique relates to an image
processing device and method capable of suppressing a
decrease in encoding efficiency. The image processing
device includes: a predictive vector generating unit that
generates a predictive vector of a current parallax
vector of a current block used in prediction using
correlation in a parallax direction using a reference
parallax vector referred when generating a predictive
motion vector, when encoding the current parallax vector;
and a difference vector generating unit that generates a
difference vector between the current parallax vector and
the predictive vector generated by the predictive vgctor
generating unit. The present disclosure can be applied

to an image processing device.
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CLAIMS

1. An image processing device comprising:

a predictive vector generating unit that generates
a predictive vector of a current parallax vector of a
current block used in prediction using correlation in a
parallax direction using a reference parallax vector
referred when generating a predictive motion vector, when
encoding the current parallax vector; and

a difference vector generating unit that generates
a difference vector between the current parallax vector
and the predictive vector generated by the predictive

vector generating unit.

2. The image processing device according to claim 1,
wherein

the predictive vector generating unit generates a
predictive vector of the current parallax vector using a
parallax vector of a co-located block included in a co-
located picture of a time different from a current

picture of the same view as a current view.

3. The image processing device according to claim 2,
wherein

the predictive vector generating unit sets the co-
located block to be available when a property of a vector
of the current block is identical to a property of a

vector of the co~located block.

4. The image processing device according to claim 3,

wherein
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the property of the vector is a type of a vector,
and

the predictive vector generating unit sets the co-
located block to be available when the property of the
vector of the current block is a parallax vector and the
property of the vector of the co-located block 18 a

parallax vector,

5. ‘The image processing device accorxding to claim 3,
wherein

the predictive motion vector generating unit
determines the property of the vector of the current
block and the property of the vector of the co-located
block using POC (Picture Order Count) that indicates an

output order of pictures.

6. The image processing device according to claim 5,
wherein

the predictive motion vector generating unit
determines the property of the vector of the current
block and the property of the vector of the co-located
block using the POC of the current picture, the POC of a
current reference picture referred from the current
pilcture, the POC of the co-located picture, and the POC
of a co-located reference picture referred from the co-

located picture.

7. The image processing device according to claim 6,
wherein
the predictive motion vector generating unit

determines that the property of the vector of the current
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block and the property of the vector of the co-located
block are parallax vectors when the POC of the current
picture is identical to the POC of the current reference
picture referred from the current picture and the POC of
the co~located picture is identical to the POC of the co-~
located reference picture referred from the co-located

pilcture.

8. The image processing device according to claim 2,
vherein

the predictive vector generating unit sets the co-
located block to be not available when the property of
the vector of the current block is different from the

property of the vector of the co-located block.

9. The image processing device according to claim 8,
wherein

the property of the vector is a type of a reference
picture, and

the predictive vector generating unit sets the co-
located block to be not available when the type of the
reference picture of the current block is different from

the type of the reference picture of the co-located block.

10. The image processing device according to claim 8,
wherein

the propexty of the vector is a type of a reference
picture, and

the predictive vector generating unit skips a
process of searching a reference index when the type of

the reference plcture of the current block is a long



10

15

20

25

30

225
5P333690W000

reference type and the type of the reference picture of

the co-located block is a long reference type.

11. The image processing device according to claim 1,
wherein

the predictive vector generating unit generates a
predictive vector of the current parallax vector using a
parallax vector of a reference block included in a
picture of the same time as a current picture of a view

diffarent from the current'view.

12. The image processing device according to claim 1,
wherein

the predictive vector generating unit scales the
reference parallax vector based on a positional
relationship between a current picture and a reference
picture referred when generating a predictive motion
vector to generate a predictive vector of the current

parallax vector.

13. The image processing device according to c¢claim 1,
wherein '

the predictive vector generating unit generates a
predictive vector of the current motion vector using a
reference motion vector referred when generating a
predictive motion vector, when encoding the current
motion vector of the current block used in prediction
using correlation in a temporal direction, and

the difference vector generating unit generates a
difference vector between the current motion vector and

the predictive vector generated by the predictive vector
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generating unit.

14. The image processing device according to claim 13,
wherein

the predictive vector generating unit generates the
predictive vector of the current motion vector using a
motlon vector of the reference block included in a
picture of the same time as the current picture of a view

different from the current view.

15. The image processing device according to claim 13,
wherein

the predictive vector generating unit generates a
predictive vector of the current motion vector using a
motlion vector of a reference block included in a picture
of a time different from the current picture of the same

view as the current view,

1s. The image processing device according to claim 15,
wherein _

the predictive vector generating unit scales the
reference meotion vector based on a positional
relationship between the current picture and a reference
picture referred when generating a predictive motion
vector to generate a predictive vector of the current

motion vector.

17. The image processing device according to claim 1,
wherein
the predictive vector generating unit generates the

predictive vector using a vector of a block located at
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the same position as the current block in a state where a
position of a pixel of a picture of the same time as the
current picture of a view different from the current view
is shifted.

18, The image processing device according to claim 17,
wherein

the predictive vector generating unit sets a shift
amount of the image according to a parallax vector of a

neighboring region of the current block.

19, The image processing device according to claim 18,
wherein

the predictive vector generating unit uses a
parallax vector in an X-direction, of the neighboring
block in which the value of a parallax vector in a Y-

direction is not zero as the shift amount.

20. The image processing device according to claim 18,
wherein

the predictive vector generating unit uses a value
calculated from parallax vectors in an X-direction, of a
plurality of the neighboring blocks in which the value of
a parallax vector 1n a Y-direction is not zero as the

shift amount.

21, The image processing device according to claim 20,
wherein
L
the predictive vector generating unit uses an
average value or a median value of the parallax vectors

in the X-direction, of the plurality of the neighboring
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blocks in which the value of the parallax vector in the

Y-direction is not zero as the shift amount of the image.

22, The image processing device according to claim 17,
wherein

the predictive vector generating unit sets the
shift amount of the image according to a global parallax

vector.

23. An image processing method of an image processing
device, for allowing the image processing device to
execute:

generating a predictive vector of a current
parallax vector of a current block used in prediction
using correlation in a parallax direction using a
reference parallax vector referred when generating a
predictive motion vector, when encoding the current
parallax vector; and

generating a difference vector between the current

parallax vector and the generated predictive vector.

24, An image processing device comprising:

a predictive vector generating unit that generates
a predictive vector of a current parallax vector of a
current block used in prediction using correlation in a
parallax direction using a reference parallax vector
referred when generating a predictive motion vector, when
decoding the current parallax vector; and

an arithmetic unit that performs an operation of
adding the predictive vector generated by the predictive

vector generating unit to a difference vector between the
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current parallax vector and the predictive vector to

reconstruct the current parallax vector.

25. An image processing method of an image processing
device, for allowing the image processing device to
execute:

generating a predictive vector of a current
parallax vector of a current block used in prediction
using correlation in a parallax direction using a
reference parallax vector referred when generating a
predictive motion vector, when decoding the current
parallax vector; and

performing an operation of adding the generated
predictive vector to a difference vector between the
current parallax vector and the predictive vector to

reconstruct the current parallax vector.

26, An image processing device comprising:

a predictive vector generating unit that sets a co-
located block to be not available when a type of a
reference picture of a current block is different from a
type of the reference‘picture of a &o—located block
included in a co-located picture of a different time from
a current picture when encoding a current motion vector
of the current block used in prediction using correlation
in a temporal directlon and generates a predictive vector
of the current motion vector using a reference motion
vector referred when generating a predictive motion
vector; and

a difference vector generating unit that generates

a difference vector between the current motion vector and
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the predictive vector generated by the predictive vector

generating unit,

27. An image processing method of an image processing
device, for allowing the image processing device to
execute:

setting a co-located block to be not available when
a type of a reference picture of a current block is
different from a type of the reference picture of a co-
located block included in a co~located picture of a
different time from a current picture’ when encoding a
current motion vector of the current block used in
prediction using correlation in a temporal direction, and
generating a predictive vector of the current motion
vector using a reference motion vector referred when
generating a predictive motion vector; and

generating a difference vector between the current

motion vector and the generated predictive vector.

[P. BEETHA]
OF REMFRY & SAGAR

ATTORNEY FOR THE APPLICANT(S]
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FIG. 17
seq parameter set rbsp() Descriptor
profile jdo 1(8)
reservad zero_Bbits /* equal to{) %/ )
lavel jdc u8)
seq parameter set d us(v)
pio_width in luma_samples u(18)
plc_height_In_luma_samples {16)
bit depth luma_minus8 us(v)
bit_ depth_chroma_minusg us(v)
log2 max frame_num_minus4 us(v)
“pic.order._cnt type ue(v)
if{pic_order_ont.type== 0)
log2_max.ple_order_ent,Isb_minus4 ue(v)
alse If(pic_order cnt type == 1)|
dslta_pic_order always zero flag i(1)
offset.for_non ref pio selv)
num ref frames in_pic_order_cnt_cycle ue(v)
for( 1 = 0; | {num_ref frames._in_pic_order.ont_cycle; i++)
offset for ref frame[ i ] se(v)
}
max_num_ref frames ualv)
gaps_in_frame_num_value_allowed flag 1)
log2.min_coding block_size_minus3 us(v)
log2 diff max min_coding block size ue(v)
log2 min_transform_block size minus2 uo(v)
log2_diff max_min transform block size ue(v)
max_transform _hierarchy dapth_inter ual(v)
max_transform_hierarchy depth_intra uel(y)
adaptive_ loop filter_enabled flag (1)
cu_qp_delta_enabled _flag u(1)
num views TOTAL NUMBER OF VIEWS
for(i=0:i< num_views 1i++) 1D FOR IDENTIFYING
vievid i ] VIEWS
num_ref views JO[ i ] jNUMBER OF PARALLAX
for(j=0; j<num_ref views_I0[ i J;j++) PREDICTIONS IN LIST L0
ref view jd |0[ i J[j ] IT[()) (])5 I\JIERVXLRLE&ERRED
num_ref views 1] 1]
for(j=0: J<num_ref views I1[ i ]:j++) Zﬁ;%l[?g‘g? gi}gm-k?(
ref view jd [1[ i ][j ] [ PREDICTIONS IN LIST L1
L _____ ID OF VIEW REFERRED
rbsp_trailing bits () —~T0 IN PARALLAX
] PREDICTION IN LIST L1
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slice_headesr() { Descript
or
first th in slice us(v)
entropy slice flag u(1)
if( lentropy.slics flag) {
slice type uelv)
pio_parameter set id uelv)
frame_num u(v)
vow i ) ”"{/?EW&DENHFY]NG
i [drPicFlag)
idr pio.id uelv)
if{ pio_ordar ont type == Q)
pic_order ont lsb /% u(v)
ifslica type== P ||slice type== B)|
num ef idx_gotive override flag u(t)
ifinum ref idx active override flag) {
num ref idx_I0_active_minus1 uelv)
if(slice_typs== B)
nun_ref idx |1_aotive_minust uev)
]
)
ref pic_list modification( )
ref pic list combination( )
ifinal refido=0)
dec.ref pic_marking()
if{lentropy_ooding mode_flagd8slios_type!= )
cabac._init_ide uelv)
slice_qp_delta se(v)
if{ adaptive loop filter_enabled flag)
alf param()
if{deblocking filter_control present,flag) |
disable_deblocking filter ide
i disable_deblocking filter ido!= 1) {
slice_alpha_c0_offsat_div2
slice_beta_offset_div2
}
]
iflslice type= =B )
collocated from 10 flag u(1)
] else
iflantropy_coding mode_flag&&slice_type!= 1)
cabac_init_ide uelv)
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pradiotion_unit( x0,y0,log2PUWidth, log2PUHaight, Partidx, Dascriptor
InferredMergeFiag ) [
if{ skip_flagl x0 L y0 ) {
if{ NumMergeCand > 1) EXPAND TYPE OF
merge_jdx[ x0 ][ y0 ] us(v) | aslv) 4~ SYNTAX OR CHANGE
) eisa IR PradMode = = MODE JNTRA ) { ' PROCESSING CONTENT
prev_intra_luma_pred_flag[ x0 ][ y0 ] u(1) | aelv)
__i(lorev_intra luma_pred flagl x0 J{ y0 ]
i NumMPMCand > 1)
mpmjdx[ x0 [ y0 ] u(1) | aelv)
else _ '
rem_intra_luma_pred mode[ x0 ][ y0 ] uelv) | ae(v)
Intra.chroma,_pred.mode] X0 JL y0 | ualv) | aslv)
} else [ /% MODE JNTER¥/
if( nferredMergeFlag )
merge flag] x0 ]| y0 ] (1) | aelv)
if{_merge_flagl x0 J[ y0 ] && NumMergeCand » 1) | — S)Y(S%RQ(}‘)IYQPEH%GE
merge_idx[ x0 ){ y0 uslv) | aslv) ™~
Telse {9- L0 J40) Lasly) PROCESSING CONTENT
if( slice type ==B)
inter pred flagl x0 [ v0 | usly) | ae(v)
if{ inter pred flagl x0 ] y0 ] == Pred LC){
i num_ref Idx_lc_active_minusi > Q)
ref idx Jel x0 JL y0 ] ue(v) | ae(v)
mvd ol x0 [ y0 (0] se(v) | as(v)
mvd_le[ x0 J[y0 J[ 1] se(v) | ae(v)
ifl NumMVPCand( LoTolx ) > 1) EXPAND TYPE OF
mvp.idx_lcl x0 J{ y0 | uelv) | ae{v) 4~— SYNTAX OR CHANGE
] PROCESSING CONTENT
else { /% Pred_LO or Pred Bl %/
if num _ref idx lc_active_minus1 > 0)
ref idx JO[ x0 [ yO ] uelvy) | aelv)
mvd 0 x0 J{ y0 ){ 0] so(v) | ae(v)
mvd jo[ x0 J{yo ][ 1] selv) | ss(v)
il NumMVPCand( 1%.0 y>1) 5 gﬁ%}%&f’&%%
mvp_idx Ol x0 J vO uelv) | ae(v) 4~
R 1 PROCESSING CONTENT
IR inter pred flagl x0 J[ y0 ] == Pred Bl ){
if{ num_ref idx 11 active_minusi > 0)
vef 1dx 1] x0 I y0 us(v) | ae(v)
mvd 1 x0 ][ y0 ][O ] se(v) | ae(v)
mvd (10 x0 J[yO ][ 1] se(v) | as(v)
ifl NumMVPCand( L1) » 1) EXPAND TYPE OF
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units.
[0333]

The different picture-based predictive vector
generating unit 457 generates a predictive vector that

refers to different pictures. That is, the different

picture-based predictive vector generating unit 457

refers to different pictures in the temporal direction
and the view direction to generate the predictive vector.
When genérating the predictive vector that refers to
diffefent pictures in the view direction, the different
plcture-based predictive vector generating unit 457
acquires the motion information of the base view from the
base view encoder 421 and generates a predictive vector
using the motion information.

[0334]

The predictive vector generated by the different
picture-based predictive vector generating unit 457 is
supplied to the vector cost calculating unit 453 via the
selector 458, and the cost function value used for the
mode determination is calculated.

(0335]
[Different picture-based predictlve vector generating
unit]

Fig. 40 is a block diagram illustrating a main
configuration example of the different picture-based
predictive vector generating unit 457.

{0336]

As illustrated in Fig. 40, the different picture-
based predictive vector generating unit 457 includes a
parxallax vector determining unit 471, an inter-view

reference vector generating unit 472, and an intra-view
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reference vector generating unit 473,
[0337]

The parallax vector determining unit 471 calculates
a shift amount of the reference image from the parallax
vector of the neighboring block. The shift amount
calculating method is optional. For example, any one of
the parallax vectors of the neighboring blocks may be
selected and may be used as phe shift amount. Moreover,
for example, an average value or a median value of the
parallax vectors of the neighboring blocks may be used as
the shift amount.

[0338]

The parallax vector determining unit 471 supplies
the shift amount obtained in this manner to the inter-
view reference vector generating unit 472 as the parallax
vector.

[0339]

The inter-view reference vector generating unit 472
generates a predictive vector that refers to different
pictures in the view direction.

[0340]

The inter-view reference vector generating unit 472
generates the predictive vector by taking the parallax
vector into consideration using the parallax vector
(shift amount) selected by the parallax vector
determining unit 471, the motion vector (also including
the parallax vector Iin the case of the non-base view) of
the base view supplied from the base view encoder 421,
and information such as the reference image index or the
inter-view motion/parallax vector of the same time, which

is read from the wvector information accumulation buffer
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455,
[0341)

That is, the inter-view reference vector generating
unit 472 aligns (shifts) the images of the view referring
to using the shift amount calculated by the parallax
vector determining unit 471. Moreover, the inter-view
reference vector generating unit 472 generates the
predictive vector from the aligned blocks.

[0342]

The inter-view reference vector generating unit 472
supplies the generated predictive vector to the vector
cost calculating unit 453 via the selector 458 (not
1llustrated in Fig. 40).

[0343]

The intra-view reference vector generating unit 473
generates the predictive vector that refers to different
pictures in the temporal direction.

[0344]

By doing so, the inter-view reference vector
generating unit 472 can create an appropriate predictive
vector with high prediction accuracy. In this way, the
image encoaing device 400 can improve the encoding
efficiency.

{0345])
(Flow of motion prediction/compensation process]

An example of the flow of the motion
prediction/compensation process will be described with
reference to the flowchart of Fig. 41.

[0346]
When the motion prediction/compensation process

starts, in step 8401, the inter-mode generating unit 431
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selects any one of an inter-prediction mode, a skip mode,
a merge mode, and the like and generates an inter mode
which 1s information designating the selected mods.
[0347]

In step 8402, the inter-mode generating unit 431
determines whether the generated inter mode is the inter-
prediction mode.

[0348]

When the inter mode is the inter-prediction mode,
the inter-mode generating unit 431 determines the
reference image in step S403, and the vector predicting
unit 433 executes the vector prediction process in step
8404.

[0349}

Moreover, when the inter mode is not the inter-
prediction mode, in step 5404, the vector predicting unit
434 performs a vector prediction process.

[0350]

In step S405, the mode determining unit 435
determines the mode based on the predictive vector or the
like generated in step 5404. This mode 1is used in the
process of step 8401.

[0351]

In step 5405, the lossless encoding unit 106
encodes the information of the mode determined in step
S405.

[0352]
[Flow of vector prediction process]

An example of the flow of the vector prediction
process executed by the vector predicting unit 433 in

step 8404 of Fig. 41 will be described with reference to
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the flowchart of Fig. 42.
[0353]

When the vector prediction process starts, the
motion/parallax vector search unit 451 searches vectors
in step $421.

[0354)

In step S422, the predicted image generating unit
452 generates a predicted image.

[0355] :

In step 8423, the vector cost calculating unit 453
generates a residual image.

(0356]

In step 8424, the neighboring block-based
predictive vector generating unit 456 and the different
picture-based predictive vector generating unit 457
generates a predictive vector from the encoded vector.
[0357]

In step S425, the vector cost calculating unit 453
calculates the residue of the vector.

(0358]

In step 8426, the vector determining unit 454
determines a predictive vector having the smallest cost.
This processing result 'is reflected on the process of
step 5424,

[0359]

In step 8427, the vector information accumulation
buffer 455 accumulates the vector information and the
flow returns to the flowchart of Fig. 41.

[0360]
[Flow of predictive vector generatlon process]

Next, an example of the flow of the predictive
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vector generation process executed in step 5424 of Fig.
42 will be described with reference to the flowchart of
Fig, 43,

[0361)

When the predictive vector generation process
starts, in step 5441, the selector 458 determines which
block is to be referred to.

[0362]

When it is determined that the neighboring block of
the picture is to be referred to, in step S442, the
neighboring block-based predictive vector generating unit
456 gets the encoded vector of the neighboring block to
the predictive vector and the flow returns to the
flowchart of Fig. 42.

[0363]

Moreover, when it is determined in step S441 that
the block of a different picture is to be referred to,
the selector 458 proceeds to the process of step S443 to
determine a view of which the picture is to be referred
to. '

[0364]

When it is determined that the picture of a
different view is to be referred to, in step 8444, the
different picture~based predictive vector generating unit
457 generates a predictive vector of the view direction
from a encoded co-located block that is expanded in the
view direction and the flow returns to the flowchart of
Fig. 42.

(0365]
Moreover, when it is determined in step S443 that

the picture of the same view is to be referred to, in




10

15

20

25

30

109
' SP333690W000

step 85445, the different picture-based predictive vector
generating unit 457 generates the predictive vector of
the temporal direction from the encoded co-located block
and the flow returns to the flowchart of Fig. 42,

[0366]

[Flow of different picture-based predictive vector
generation procesas]

Next, an example of the flow of the different
plcture-based predictive vector generation process
executed in step 5444 of Fig. 43 will be described with
reference to the flowchart of Fig. 44.

[0367])

When the different picture-based predictive vector
generation process starts, in step 8461, the parallax
vector determining unit 471 determines a shift amount
from the parallax vector of the neighboring block.
[0368]

In step 8462, the inter-view reference vector
generating unit 472 selects a co-located block at a
shifted position.

[0369]

In step S463, the inter-view reference vector
generating unit 472 generates the predictive vector from
the co-located block and the flow returns to the
flowchart 6f Fig. 43.

[0370]
[Flow of shift amount determining process]

Next, an example of the flow of the shift amount
determining process executed in step S461 of Fig. 44 will
be described with reference to the flowchart of Fig. 45.
(0371]
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In step S481, the parallax vector determining unit
47) determines whether there is a plurality of blocks in
which the value of the Y-direction vector of the parallax
vector of the heighboring block 1is not zero.
[0372]

The neighboring block is a block located near
(including "adjacent") a current block (current block) of

a processing target. For example, as illustrated in Fig.

46, a block (Left) adjacent to the left of a current

block (Curr), a block (Above) adjacent above the current
block, and a block (Above Right) adjacent to the top
right corner of the current block are used as the
neighboring blocks. Naturally, a block other than thase
blocks may be included in the neighboring block, and part
or all of these blocks may not be used as the neighboring
block.

[0373]

The positions of the neighboring blocks may be the
same for all blocks and may be different from block to
block. For example, when a block adjacent to a screen
end or a slice boundary are used as the current block,
part of the neighboring blocks may be set to be not
usable.

[0374]

When it is determined in step S48; that there is
not a plurality of blocks in which the value of the Y-
direction vector is non-zero, the parallax vector
determining unit 471 proceeds to the process of step 5482
to use the parallax vector in the X-direction of the
target as the shift amount, and the flow returns to the

flowchart of Fig. 44,
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