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METHOD AND DEVICE FOR CODING AN reference images , the image 3 uses the images 1 and 2 as 
IMAGE BLOCK , CORRESPONDING reference images , etc . In this example , N = 2 . The upsampled 

DECODING METHOD AND DECODING and subsampled versions of the reconstructed reference 
DEVICE images are greyed out in FIG . 3 and correspond to the 

5 additional reference images stored in the DPB memory . The 
This application claims the benefit , under 35 U . S . C . $ 365 reference images not greyed out are the reconstructed ref 

of International Application PCT / EP2013 / 050399 , filed Jan . erence images . 
10 , 2013 , which was published in accordance with PCT The adaptive resolution method thus requires more 
Article 21 ( 2 ) on Jul . 18 , 2013 in English and which claims memory space as several versions ( reconstructed image and 
the benefit of French patent application No . 1250334 , filed 10 upsampled and / or subsampled versions ) of a same reference 
Jan . 13 , 2012 image are stored . Increasing the memory size is a problem 

notably in the hardware implementations for which the 
1 . SCOPE OF THE INVENTION surface of the component is notably critical . 

25 

The invention relates to the general domain of image 15 3 . SUMMARY OF THE INVENTION 
coding . 

The invention more particularly relates to a method for The purpose of the invention is to overcome at least one 
reconstructing an image block from a current image and a of the disadvantages of the prior art . 
method for coding such a block from a block of a reference For this purpose , the invention relates to a method for 
image reconstructed at a different size from the size of the 20 reconstructing a current block of a current image from at 
current image . The invention also relates to the correspond least one block of a reconstructed reference image at a 
ing decoding and coding devices . different size from the size of the current image . The 

reconstruction method comprises steps to : 
2 . PRIOR ART motion compensate the reference block with at least one 

interpolation filter , 
It is known to code a sequence of images to quantize with decode , for the current block , a residue block , and 

a quantization step the image data before their coding with reconstruct the current block from the residue block and 
view to reduce the output bitrate of the coder . Traditionally , from the motion compensated reference block . 
the coder comprises a bitrate control module able to adapt According to the invention , the interpolation filter 
the value of the quantization step so as to obtain the best 30 depends on the size of the reference image and the size of the 
compromise between the output bitrate of the coder and the current image . 
distortion of the image signal . When the intended output Hence , according to the invention the operations of 
bitrate or target bitrate is low , greatly increasing the quan - upsampling or subsampling of the data of the reference 
tization step is not always the best adapted solution as it image and of motion compensation of a reference block are 
generally leads to a significant increase in the distortion of 35 performed conjointly by applying an interpolation filter that 
the image signal . depends on the ' n ' index , i . e . on the size of the reference 

Hence , it is known at low bitrates to reduce the size of the image and on the size of the current image . 
image to code by subsampling before coding as illustrated in According to a particular characteristic of the invention , 
FIG . 1 . In this case , the decoder subsamples the decoded the interpolation filter is separable into a horizontal filter and 
image before its display as shown in FIG . 2 . For this 40 a vertical filter . 
purpose , the coded stream comprises a field specifying the According to another aspect of the invention , the hori 
size of the original image of the coded image . This dynamic zontal filter is composed of a horizontal sub - pixel interpo 
adaptation of the size of the image is known in English lation filter and a horizontal upsampling filter when the size 
terminology as adaptive resolution . of the reference image is less than the size of the current 

As illustrated in FIG . 3 , the adaptive resolution of the size 45 image or of horizontal sub - pixel interpolation filter and a 
of the image requires the storage in DPB memory ( Decoded horizontal subsampling filter when the size of the reference 
Picture Buffer ) of reconstructed reference images at different image is greater than the size of the current image and the 
sizes . Indeed , the reconstructed images used as reference vertical filter is composed of a vertical sub - pixel interpola 
images are stored in the DPB memory . In the case of the tion filter and a vertical upsampling filter when the size of 
Inter coding mode , the stored reference images are used to 50 the reference image is less than the size of the current image 
determine motion compensated reference blocks . In the or of a vertical sub - pixel interpolation filter and a vertical 
particular case of the adaptive resolution method , the refer - subsampling filter when the size of the reference image is 
ence image used for the motion compensation and the greater than the size of the current image . 
current image to code or to reconstruct from this reference Advantageously , the horizontal filter and the vertical filter 
image can be of a different size . Hence , when the reference 55 being defined by filtering coefficients , the reconstruction 
image has a size less than ( respectively greater than ) the size method further comprises a decoding step of the filtering 
of the current image , the reference image must be upsampled coefficients . 
( respectively subsampled ) to the size of the current image The invention also relates to a method for coding a current 
before being motion compensated . The subsampled or block of a current image from at least one block of a 
upsampled version of the reference image is also stored in 60 reconstructed reference image at a different size from the 
the DPB memory . More generally , each reference image is size of the current image . The coding method comprises the 
stored in the DPB memory with N different sizes , N being following steps : 
an integer representing the number of sizes allowed by the motion compensate the reference block with at least one 
adaptive resolution method . interpolation filter , 

In the example referred to in FIG . 3 , the last two recon - 65 calculate , for the current block , a residue block from the 
structed images are used as reference image for the current current block and from the motion compensated refer 
image . Hence , the image 2 uses the images 0 and 1 as ence block , and 
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code the residue block , FIG . 4 illustrates the 1 / 4 pixel interpolation of an image 
According to the invention , the interpolation filter block , 

depends on the size of the reference image and the size of the FIG . 5 illustrates a horizontal and vertical upsampling 
current image . technique of an image , 

According to a particular characteristic of the invention , 5 FIG . 6 illustrates a method for reconstructing an image 
the interpolation filter is separable into a horizontal filter and block according to the invention , 
a vertical filter . FIG . 7 illustrates a matching of pixels of the current image 

According to another aspect of the invention , an interpo - with pixels of the reference image according to the inven 
lation filter being separable into a horizontal filter and a tion , 
vertical filter , the horizontal filter is composed of a horizon - 10 FIG . 8 illustrates the motion compensation method tal sub - pixel interpolation filter and a horizontal upsampling erpolation hiter and a horizontal upsampling according to the invention , 
filter when the size of the reference image is less than the FIG . 9 illustrates a method for coding an image block size of the current image or of horizontal sub - pixel interpo according to the invention , lation filter and a horizontal subsampling filter when the size FIG . 10 illustrates a horizontal and vertical subsampling of the reference image is greater than the size of the current 15 
image and the vertical filter is composed of a vertical technique of an image , 
sub - pixel interpolation filter and a vertical upsampling filter FIG . 11 illustrates a matching of pixels of the current 
when the size of the reference image is less than the size of image with pixels of the reference image according to an 
the current image or of a vertical sub - pixel interpolation embodiment variant , 
filter and a vertical subsampling filter when the size of the 20 FIG . 12 illustrates a coding device according to the 
reference image is greater than the size of the current image . invention , and 

Advantageously , the horizontal filter and the vertical filter FIG . 13 illustrates a decoding device according to the 
being defined by filtering coefficients , the coding method invention . 
further comprises a coding step of the filtering coefficients . 

The invention further relates to a decoding device of a 25 5 . DETAILED DESCRIPTION OF THE 
binary stream with a view to reconstructing a current block INVENTION 
of a current image from at least one block of a reconstructed 
reference image at a different size from the size of the The 2D interpolation filters used for the motion compen 
current image comprising : sation and the 2D upsampling and subsampling filters are 
means to motion compensate the reference block with at 30 generally separable filters . Hence , each 2D filter is divided 

least one interpolation filter , into a 1D vertical filter and a 1D horizontal filter , which are 
means to decode , for the current block , a residue block , successively applied to the columns and lines of a pixel 

and block or of an image . It is immaterial to apply first the 
means to reconstruct the current block from the residue horizontal filter on the lines then the vertical filter on the 

block and from the motion compensated reference 35 columns or conversely to apply first the vertical filter on the 
block . columns then the horizontal filter on the lines . The separable 

According to the invention , the interpolation filter interpolation filters typically used for motion compensation 
depends on the size of the reference image and the size of the are noted MCIF ( Motion Compensation Interpolation Filter ) 
current image . and are composed of a vertical filter noted MCIF ( frac . . ) and 

The invention also relates to a device for coding a current 40 a horizontal filter noted MCIF ( frac ) . ( frac , frac , , ) repre 
block of a current image from at least one block of a sents the non - integer part of the position of the pixel to 
reconstructed reference image at a different size from the interpolate in relation to the initial grid of pixels or even the 
size of the current image comprising : fractional part of the motion vector used for the motion 
means to motion compensate the reference block with at compensation . For example , in the case of a 1 / 4 pixel motion 

least one interpolation filter , 45 compensation , frac , E { 0 , 0 . 25 , 0 . 5 , 0 . 75 } and frac , E { 0 , 0 . 25 , 
means to calculate , for the current block , a residue block 0 . 5 , 0 . 75 } as illustrated in FIG . 4 . The motion compensation 

from the current block and from the motion compen of a pixel block of a reference image is thus obtained by 
sated reference block , and successively applying the filters MCIFH ( fracz ) and MCIFY 

means to code the residue block . ( frac , ) . 
According to the invention , the interpolation filter 50 The black squares represent the initial grid of pixels , the 

depends on the size of the reference image and the size of the other squares represent pixels interpolated by means of the 
current image . filters MCIF ( frac ) and MCIF ( frac ) . Hence , the pixel H2 

is obtained from at least two black pixels located on the 
4 . LIST OF FIGURES same line by applying the filter MCIF ( 0 . 25 ) . For example , 

55 the following filters can be used to interpolate with 
The invention will be better understood and illustrated by frac Xory = 0 , 1 / 4 , 1 / 2 , 3 / 4 : 

means of non - restrictive embodiments and advantageous { 0 , 0 , 0 , 64 , 0 , 0 , 0 , 0 } / 64 with fracyory = 0 , 
implementations , with reference to the accompanying draw { - 1 , 4 , - 10 , 57 , 19 , - 7 , 3 , - 1 } / 64 with frac xory = 1 / 4 , 
ings , wherein : { - 1 , 4 , - 11 , 40 , 40 , - 11 , 4 , - 1 } / 64 with frac yory = 1 / 2 , 

FIG . 1 illustrates a coding device with adaptive resolution 60 ( - 1 , 3 , - 7 , 19 , 57 , - 10 , 4 , - 1 } / 64 with frac xory = 3 / 4 . 
according to the prior art , In the same manner , each upsampling and subsampling 

FIG . 2 illustrates a decoding device with adaptive reso - filter SCF ( n ) is separable and is composed of a vertical filter 
lution according to the prior art , noted SCF ( n , x ) and a horizontal filter noted SCF , { n , 0 ) . 

FIG . 3 represents a sequence of 5 images to reconstruct ( 0 . ; 0 ) represents the position of the upsampled or sub 
and the change in the composition of the DPB memory of 65 sampled pixel in relation to the initial grid of pixels of the 
reference images when the last two reconstructed images are reference image . In FIG . 5 , the black dots represent the 
used as reference images , initial grid of pixels . The pixel H1 is obtained from at least 

not 
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two black pixels located on the same line and surrounding it “ ” is the function composition operator . GFh and GF , 
by applying the filter SCF ( n , x ) . are always 1D filters . By advantageously grouping , the 

The index n corresponds to a size combination of a filters for interpolation and resampling horizontally on the 
reference image such as reconstructed and of a current one hand and vertically on the other hand , no resampled 

reference image , i . e . over - or subsampled , is stored in the image to reconstruct . If N image sizes are authorised by the 5 DPB memory in addition to the reconstructed reference adaptive resolution method , then nElO ; N . ( N - 1 ) - 1 ] . In the image . particular case where N = 3 , i . e . that 3 image sizes are Hence , according to the invention the operations of authorised by the adaptive resolution method then nE 0 ; 5 ] . upsampling or subsampling of the data of the reference Indeed , there is a filter SCF , ( 0 , 0 , ) to go from size 1 to size image and of motion compensation of a reference block ( to 2 , a filter SCF ( 1 , 0 , ) to go from size 2 to size 1 , a filter 10 determine the prediction block Bp ) are performed jointly by 
SCF , ( 2 , 0 , ) to go from size 1 to size 3 , a filter SCF , ( 3 , 00 ) applying a separable interpolation filter successively on the 
to go from size 3 to size 1 , a filter SCF ( 4 , 2x ) to go from size lines and on the columns of pixels of the reference block , 2 to size 3 and a filter SCF ( 5 , 0 ) to go from size 3 to size which filter depends on the ' n ' index , i . e . on the size of the 

reference image and on the size of the current image . The upsampling or subsampling of a reference image is 15 For this purpose , to calculate the value of the pixels of the thus obtained by successively applying the filters SCF , ( n , prediction block Bp Pred ( Xcur , Ycur ) , the values Xref 
Ox ) and SCF ( no ) on the lines and columns of the image . ( Xcur ) , 02 ( Xcur ) , Yref ( Ycur ) and 0 , ( Ycur ) are calculated in For example , the filter { 1 , - 3 , 0 , 10 , 10 , 0 , - 3 , 1 } / 16 is the following manner as shown in FIG . 7 : used to subsample the image data by 2 . In this particular case 
the filter is independent from the phase . The filter { - 1 , 5 , 5 , 20 MVx = MVXinz + fracz , with MVXing = int ( MVx ) 
- 1 } / 8 is used to subsample the image data by 2 when , or 
0 , = 0 . 5 and { 0 , 8 , 0 , 0 } / 8 when Ox or 0 , = 0 . MVy = MVYinetfracy , with MVyine - int ( MVy ) 

In the prior art , it is thus known to apply the filters 
SCF , ( 1 , 0 ) and SCF , n , o ) on the reconstructed reference Xref ( Xcur ) - int ( SXref - ( MVXinz + Xcur ) / SXcur ) 
images with a view to generating upsampled and / or sub - 25 Yref ( Ycur ) = int ( Syref - ( MVyini + Ycur ) / SYcur ) sampled images which are stored in the DPB memory . In 
reference to FIG . 3 , the reconstructed reference image 1 is Ox ( Xcur ) = ( SXref ( MVXinf + Xcur ) / SXcur ) - Xref stored DPB memory then it is subsampled in an image 1 ' 
with the filters SCF ( 1 , 0 % ) and SCF ( n , , , , ) which is also Oy ( Ycur ) = ( Syref ( MVYine + Ycur ) / SYcur ) - Yref stored in the DPB memory . Likewise , the reconstructed 
reference image 2 is stored in DPB memory then it is ed in DPB memory then it is 30 ( Xref ( Xcur ) , Yref ( Ycur ) ) is the position in the reference 
upsampled in an image 2 ' with the filters SCF _ ( n , , , ) and image of the motion compensated current pixel with the 
SCF , ( 1 , , , ) which is also stored in the DPB memory . n , and integer part of MV . 
ng are particular values of n . A current block of the current ( SXref , SYref ) represents the size of the reference image 
image is reconstructed from a block belonging to one of the and ( SXcur , SYcur ) represents the size of the current image . 
reference images stored in the DPB memory of the same size 35 The filters GFy and GF , are then successively applied as 
of the current image . Hence , if the current block belongs to shown in FIG . 8 to determine the prediction block Bp . 
the image 2 on FIG . 3 and is coded in Inter mode from a Two different current pixels ( Xcur , Ycur ) can be associ block of the subsampled image 1 , i . e . from the image 1 ' , then ated with the same pixel ( Xref , Yref ) in the reference image . the reference block in the image l ' is motion compensated by They are then distinguished by their phase ( Ox , 0 , ) . Thus , to applying the filters MCIF # ( fracz ) and MCIF ( frac , ) . In this 40 40 predict these two different pixels from the same reference approach , the motion compensation is carried out on a pixel ( Xref , Yref ) two different filters are applied to the same reference block belonging to a reference image possibly 
upsampled and / or subsampled of the same size as the current pixels of the reference image according to the value of the 
image . phases . 

The invention relates to a method for reconstructing a In FIG . 8 , the pixels { a , b , c , d ) are all associated with the 
current pixel block of a current image from at least one block 43 same value ( Xref , Yref ) . They are distinguished by their 
of a reconstructed reference image at a different size from phase : 
the size of the current image . The reconstruction method is 
described with reference to FIG . 6 . According to the inven 0 _ ( a ) = 0 , ( C ) 
tion , only the reconstructed reference images are stored in 0 , ( b ) = 0 ( d ) the DPB memory , i . e . the images not greyed out in FIG . 3 . 50 
In particular , no other upsampled or subsampled version is ( a ) = 0 , ( 6 ) stored . 
During a step 10 , the reference block used to reconstruct 0 , ( c ) = 0 , ( d ) the current block is motion compensated by means of filters 

GF , and GF , to determine a prediction block Bp . Thess . The filters GFh are first applied as follows : 
reference block is generally identified by means of a u = GFy ( 1 , 0 , ( a ) , fracy ) ( 5 ) decoded motion vector MV of components ( MVX , MVy ) . 

According to the invention , the horizontal filters MCIF , v = GFH ( n , 6 , ( b ) , frac ) ( 5 ) and SCFH are grouped into a single filter GF , applied on the 
lines of a pixel block . Likewise , the vertical filters MCIF , The filters GF y are then applied to determine the pixels of 
and SCFy are grouped into a single filter GF y applied on the 60 Bp : 
columns of a pixel block . pa = GFzín , 0 , ( a ) , frac , ) ( u ) 

GF ( n , 0x , fracx ) = MCIF ( frac , ) 0 SCF ( 1 , 0x ) pb = GF - ( , 0 , ( b ) , fracy ) ( v ) 
65 pe = GF ( 1 , 0 , ( c ) , fracy ) ( u ) GF ( 1 , 0 , frac , ) = MCIF ( frac , ) SCF _ ( n , 0 ) 

where ( f o h ) ( x ) = f ( h ( x ) ) . pd = GF , / n , 0 , ( d ) , fracy ) ( v ) 
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According to a variant , GF , is applied before GFg . For 
example , the filters can have the following values for an 
upsampling by two : 

GFH or v ( n , 0 , or 0 , = 0 , frac Xory = 0 ) = { 0 0 64 0 0 } / 64 

GFH or vn , o , or 0 , = 0 . 5 , frac xory = 0 ) = { - 8 40 40 - 8 
0 } / 64 

image , i . e . over - or subsampled , is stored in the DPB 
memory in addition to the reconstructed reference image . 

Hence , according to the invention the operations of 
upsampling or subsampling of the data of the reference 

5 image and of motion compensation of a reference block are 
performed jointly by applying an interpolation filter succes 
sively separable on the lines and the columns of pixels of the 
reference block , which filter depends on the ‘ n ’ index , i . e . on 
the size of the reference image and on the size of the current 

10 image . 
For this purpose , to calculate the value of the pixels of the 

prediction block Pred ( Xcur , Ycur ) , the values Xref ( Xcur ) , 
( Xcur ) , Yref ( Ycur ) and 0 , ( Ycur ) are calculated in the fol 
lowing manner as shown in FIG . 7 : 

GFH or vín , ox or 0 , = 0 , frac Xory = 14 ) = { 0 1 5 - 42 499 
64 - 12 - 3 0 } / 512 

GFH or vin , , or 0 , , = 0 . 5 , frac Xory = 1 / 4 ) = { 0 - 4 - 45 232 
399 - 73 2 1 0 } / 512 

GFH or vn , o , or 0 , = 0 , fractory = 122 ) = { 0 1 6 - 68 462 
143 – 28 - 4 0 } / 512 15 

MVx = MVXine + frac? , with MVxine = int ( MVx ) 

20 

GFH or vín , or 0 , = 0 . 5 , frac Xory = 12 ) = { 0 - 4 - 28 143 MVy = MVYine + fracy , with MVyint = int ( MVy ) 
462 - 68 6 1 0 } / 512 

Xref ( Xcur ) - int ( SXref ( MVxinf + Xcur ) / SXcur ) 
GFH or v ( 1 , 0 , or 0 , = 0 , frac Xory = 3 / 4 ) = { 0 1 2 - 73 399 

232 - 45 - 4 0 } / 512 Yref ( Ycur ) = int ( Syref - ( MVYine + Ycur ) / SYcur ) 
GFH or vin , o , or 0 , = 0 . 5 , frac Xory = 3 / 4 ) = { 0 - 3 - 12 64 0 , ( Xcur ) = ( SXref - ( MVxini + Xcur ) / SXcur ) - Xref 499 - 42 5 1 0 } / 512 

During a step 12 , a residue block is decoded for the 25 0 , ( Ycur ) = ( Syref - ( MVYine + Ycur ) / SYcur ) - Yref 
current block . This residue block comes from the decoding 
of a binary stream representative of a block to reconstruct . ( Xref ( Xcur ) , Yref ( Ycur ) ) is the position in the reference 
Typically , this step comprises the decoding of binary data of image of the current pixel with motion compensated com 

ponents ( Xcur , Ycur ) with the integer part of MV . the stream into coefficients . The coefficients thus obtained 
are generally dequantized using a quantization step then 30 30 ( SXref , SYref ) represents the size of the reference image 
transformed into residues . and ( SXcur , SYcur ) represents the size of the current image . 

During a step 14 , the current block is reconstructed from The filters GFy and GFy are then successively applied as 
shown in FIG . 8 to determine the prediction block Bp . the motion compensated reference block , i . e . from the Two different current pixels ( Xcur , Ycur ) can be associ prediction block and the residue block . As an illustrative 

example , the current block is obtained by pixel to pixel 35 35 ated with the same pixel ( Xref , Yref ) in the reference image . 
addition of the prediction block and of the residue block or They are then distinguished by their phase ( OX , 0 , ) . Thus , to 
yet by weighted addition taking into account an illumination predict these two different pixels from the same reference 
variation model . pixel ( Xref , Yref ) two different filters are applied to the same 

The invention relates to a method for coding a current pixels of the reference image according to the value of the 
pixel block of a current image from at least one block of a 40 an phases . 

reconstructed reference image at a different size from the In FIG . 8 , the pixels { a , b , c , d } are all associated with the 
size of the current image . The coding method is described same value ( Xref , Yref ) . They are distinguished by their 
with reference to FIG . 9 . According to the invention , only phase : 

the reconstructed reference images are stored in the DPB 0 _ ( a ) = 0 , ( C ) 
memory , i . e . the images not greyed out in FIG . 3 . In 45 
particular , no other upsampled or subsampled version is 0 , ( b ) = 0 , ( d ) 
stored . 

During a step 20 , the reference block used to code the 0 , ( a ) = 0 , ( b ) 
current block is motion compensated by means of filters 
GF , and GF , to determine a prediction block Bp . The 50 0 , ( c ) = 0 , ( d ) 
reference block is generally identified by means of a motion The filters GFy are first applied as follows : vector MV of components ( MVx , MVy ) . MV is determined 
by a motion estimation method , for example of block u = GF ( no _ ( a ) , fracx ) ( s ) 
matching type . According to the invention , the horizontal 
filters MCIFy and SCFy are grouped into a single filter GF , 55 v = GFH ( 1 , 0 , ( b ) , fracx ) ( s ) 
applied on the lines of a pixel block . Likewise , the vertical s is the pixel of coordinates ( Xref , Yref ) in the reference 
filters MCIF , , and SCF y are grouped into a single filter GFS image . 
applied on the columns of a pixel block . The filters GF , are then applied to determine the pixels of 

GF ( n , 0x , fracx ) = MCIF ( fracy ) 0 SCF : ( n , 0x ) 
pa = GF / n , 0 , ( a ) , fracy ) ( u ) GF + ( n , 0 , , frac , ) = MCIF , { frac , ) 0 SCF ( 1 , 0 ) 

where ( f o h ) ( x ) = f ( h ( x ) ) . pb = GFvín , 0 , ( 6 ) , frac , ) ( v ) 
" O ” is the filter composition operator . GF and GF , are 

always 1D filters . By advantageously grouping , the interpo - 65 pe = GF ( n , 0 , ( C ) , fracy ) ( u ) 
lation filters and resampling horizontally on the one hand 
and vertically on the other hand , no resampled reference pd = GF , / n , 0 , ( d ) , fracy ) ( v ) 

60 Bp . 
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According to a variant , GF , is applied before GFH . The a single component or circuit , or constitute functions of the 
same GF , or y filters given as an example with reference to same software . On the contrary , some modules may be 
the reconstruction method can be used by the coding composed of separate physical entities . 
method . The coding device ENC receives at input images I belong 

During a step 22 , the residue block is calculated from the 5 ing to a sequence of images . Each image is divided into 
motion compensated reference block , i . e . from the predic blocks of pixels each of which is associated with at least one 
tion block and the current block . As an illustrative example , item of image data , e . g . of luminance and / or of chromi 
the residue block is obtained by subtracting the prediction nance . The coding device ENC notably implements a coding block pixel by pixel from the current block or yet by with temporal prediction . Only the modules of the coding weighted subtraction taking into account an illumination 10 device ENC relating to coding by temporal prediction or variation model . INTER coding are represented in FIG . 12 . Other modules During a step 24 , the residue block is coded for the current 
block into a binary stream . Typically , this step comprises the not represented and known to those skilled in the art of video 
transformation of the residue block into a block of coeffi coders implement the INTRA coding with or without spatial 
cients which are quantized with a quantization step then 15 15 prediction . The coding device ENC notably comprises a 
coded into binary data . calculation module ADD1 capable of subtracting pixel by 

According to an embodiment variant , the filters SCF _ ( n ) pixel from a current block Bc a prediction block Bp to 
and SCF ( n ) are separate from Oc and 0 , ( e . g . subsampling generate a residue or residual block noted res . It further 
by 2 ) . This variant is applicable to the reconstruction method comprises a module TQ capable of transforming then quan 
and to the coding method . It is described in relation to FIGS . 20 tizing the residual block res into quantized data . The trans 
10 , 11 and 12 . FIG . 10 corresponds to FIG . 5 , FIG . 11 form T is for example a DCT . The coding device ENC 
corresponds to FIG . 7 and FIG . 12 corresponds to FIG . 8 . further comprises an entropy coding module COD able to 

According to this variant , to calculate , during steps 10 and code the quantized data into a binary stream S . It further 
20 , the value of the pixels of the prediction block Pred ( Xcur , comprises a module ITO carrying out the reverse operation 
Ycur ) , the values Xref ( Xcur ) and Yref ( Ycur ) are calculated 25 of module TQ . The module ITQ carries out a reverse 
in the following manner as shown in FIG . 10 : quantization followed by an inverse transform . The module 

ITQ is connected to a calculation module ADD2 able to add MVx = MVx ; + fracz , with MVxini = int ( MVx ) pixel by pixel the block of data from the module ITQ and the 
MVy = MVy ; + fracy , with MVyint = int ( MVy ) prediction block Bp to generate a block of reconstructed 

30 image data that is stored in a DPB memory . The module AR 
Xref ( Xcur ) = int ( SXref ( MVxine + Xcur ) / SXcur ) is able to subsample the images at the input of the coder 

notably with a view to improving the bitrate - distortion 
Yref ( Ycur ) = int ( Syref : ( MVYine + Ycur ) / SYcur ) compromise , i . e . notably to increase the constant bitrate 

( Xref ( Xcur ) , Yref ( Ycur ) ) is the position in the reference reconstruction quality , the bitrate being determined by a 
image of the motion compensated current pixel with the 35 bitrate control module . 
integer part of MV . The coding device ENC further comprises a motion 

( SXref . Syref ) represents the size of the reference image estimation module ME able to estimate at least one motion 
and ( SXcur , SYcur ) represents the size of the current image . vector MV between the block Bc and a reference image Ir 

The filters GF , and GFy are then successively applied as stored in the DPB memory or between the block Bc and the 
follows to determine the prediction block Bp . 40 version Ir ' of the resampled reference image Ir at the size of 

The filters GFy are first applied as follows : the current image . According to one variant , the motion 
estimation is made between the current block Bc and the 

u = GFy ( n , fraca ) ( s ) source image corresponding to Ir , in which case the DPB 
The filters GF , are then applied to determine the value p memory is not connected to the motion estimation module 

of the pixels of Bp : 45 ME . The motion data are transmitted by the motion estima 
tion module ME to a decision module DECISION able to p = GFy / n , fracy ) ( u ) select a coding mode for the block Bc in a predefined set of 

According to a variant , GF , is applied before GF coding modes . The chosen coding mode is for example the 
The other steps of the reconstruction and coding methods one that minimises a bitrate - distortion type criterion . How 

are unchanged . 50 ever , the invention is not restricted to this selection method 
According to a particular embodiment of the invention , and the mode chosen can be selected according to another 

the binary stream is a scalable binary stream . The scalable criterion for example an a priori type criterion . The coding 
binary stream comprises a base layer coding low resolution mode selected by the decision module DECISION as well as 
images and at least one enhancement layer coding high the motion data , for example the motion vector or vectors in 
resolution images , i . e . the resolution of which is greater than 55 the case of the temporal prediction mode or INTER mode 
that of the low resolution images . The current image is one are transmitted to a prediction module PRED , also called 
of the high resolution images and the reference image is one motion compensation module . The motion vector or vectors 
of the low resolution images . The reconstructed low reso and the selected coding mode are moreover transmitted to 
lution images thus being used to predict the high resolution the entropy coding module COD to be coded in the stream 
images are then stored in low resolution , i . e . in their original 60 S . If a coding mode INTER is retained by the decision 
resolution , in the DPB memory of the enhancement layer . module DECISION the prediction module PRED then deter 

The invention further relates to a coding device ENC mines from the reference image Ir previously reconstructed 
described with reference to FIG . 12 and a decoding device and stored in the DPB memory , the prediction block Bp from 
DECOD described with reference to FIG . 13 . In this figure , the motion vector MV determined by the motion estimation 
the modules shown are functional units that may or may not 65 module ME . The prediction module PRED is able to deter 
correspond to physically distinguishable units . For example , mine the prediction block according to step 20 of the coding 
these modules or some of them can be grouped together in method described with reference to FIG . 9 . The calculation 
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module ADD1 is able to implement step 22 of the coding wherein no resampled version of said reconstructed 
method . Step 24 of the coding method is implemented by the reference image is stored in the decoded picture 
modules TQ and COD . buffer . 

The decoding device DECOD is described with reference 2 . The decoding method according to claim 1 , wherein the 
to FIG . 13 . The decoding device DECOD receives at input 5 single horizontal filter and the single vertical filter being 
a binary stream S representative of a sequence of images . defined by filtering coefficients , said decoding method fur 
The stream S is for example transmitted by a coding device ther comprises a decoding step of said filtering coefficients . 
ENC . The decoding device DECOD comprises an entropy 3 . The decoding method according to claim 1 , wherein 
decoding module DEC able to generate decoded data , for said binary stream is a scalable stream comprising a base 
example coding modes and decoded data relating to the 10 layer coding low resolution images and at least one enhance 

ment layer coding high resolution images , said current content of the images . The decoding device DECOD further image is one of said high resolution images and said comprises a motion data reconstruction module . According reference image is one of the low resolution images . to a first embodiment , the motion data reconstruction mod 4 . A coding method of a current block of a current image 
ule is the entropic decoding module DEC that decodes a part 15 from a reference block of a reference image reconstructed at 
of the stream S representative of motion vectors . a different size from the size of said current image , said 

According to a variant not shown in FIG . 9 , the motion reconstructed reference image being stored in a decoded 
data reconstruction module is a motion estimation module . 
This solution for reconstructing motion data by the decoding motion compensating said reference block of said recon 
device DECOD is known as “ template matching ” . 20 structed reference image by applying a single horizon 

The decoded data relating to the content of the pictures is tal filter GFH and a single vertical filter GFv succes 
then sent to a module ITO capable of carrying out a reverse sively on the lines and on the columns of pixels of said 
quantization followed by an inverse transformation . The reference block , 
module ITO is identical to the module ITO of the coding calculating , for the current block , a residue block from 
device ENC having generated the stream S . The module ITO 25 said current block and from said motion compensated 
is connected to a calculation module ADD3 able to add pixel reference block , and by pixel the block from the module ITO and a prediction coding the residue block in a binary stream , 
block Bp to generate a block of reconstructed image data wherein said single vertical filter GFv applied on a 
that is stored in a DPB memory . The decoding device pixel s is such that GFv ( s ) = MCIF ( SCFv ( s ) ) , where 
DECOD further comprises a prediction module PRED iden - 30 MCIFv is a vertical motion compensation interpola 
tical to the prediction module PRED of the coding device 12 . tion filter and SCFv is a vertical resampling filter , 
If a coding mode INTER is decoded , the prediction module MCIFv and SCFv being applied jointly and wherein 
PRED determines from a reference image Ir previously said single horizontal filter GFH applied on a pixel u 
reconstructed and stored in the DPB memory , the reference is such that GFH ( u ) = MCIFH ( SCFH ( u ) , where 
block Bp from the motion vector Vp decoded for the current 35 MCIFH is a horizontal motion compensation inter 
block Bc by the entropy decoding module DEC . polation filter and SCFH is a horizontal resampling 

The prediction module PRED is able to determine the filter , MCIFH and SCFH being applied jointly and 
prediction block according to step 10 of the reconstruction wherein no resampled version of said reconstructed 
method described with reference to FIG . 6 . The calculation reference image is stored in the decoded picture 
module ADD3 is able to implement step 14 of the recon - 40 buffer . 
struction method . Step 12 of the reconstruction method is 5 . The coding method according to claim 4 , wherein the 
implemented by the modules DEC and ITQ . single horizontal filter and the single vertical filter being 

defined by filtering coefficients , said coding method further 
The invention claimed is : comprises a coding step of said filtering coefficients . 
1 . A decoding method of a binary stream to reconstruct a 45 6 . The coding method according to claim 4 , wherein said 

current block of a current image from a reference block of binary stream is a scalable stream comprising a base layer 
a reference image reconstructed at a different size from the coding low resolution images and at least one enhancement 
size of said current image , said reconstructed reference layer coding high resolution images , said current image is 
image being stored in a decoded picture buffer comprising : one of said high resolution images and said reference image 
motion compensating said reference block of said recon - 50 is one of the low resolution images . 

structed reference image by applying a single horizon - 7 . A decoding device comprising at least one circuit 
tal filter GFH and a single vertical filter GFv succes configured to : 
sively on the lines and on the columns of pixels of said access , from a decoded picture buffer , a reference image 
reference block , reconstructed at a size different from the size of a 

decoding , for the current block , a residue block , and 55 current image ; 
reconstructing the current block from said residue block motion compensate a reference block of said recon 

and from said motion compensated reference block , structed reference image by applying a single horizon 
wherein said single vertical filter GFv applied on a tal filter GFH and a single vertical filter GFv succes 

pixel s is such that GFv ( s ) = MCIF ( SCFv ( s ) ) , where sively on the lines and on the columns of pixels of said 
MCIFv is a vertical motion compensation interpola - 60 reference block , 
tion filter and SCFv is a vertical resampling filter , decode , for a current block of said current image , a 
MCIFv and SCFv being applied jointly and wherein residue block from a binary stream , and 
said single horizontal filter GFH applied on a pixel u reconstruct the current block from said residue block and 
is such that GFH ( u ) = MCIFH ( SCFH ( u ) ) , where from said motion compensated reference block , 
MCIFH is a horizontal motion compensation inter - 65 wherein said single vertical filter GFv applied on a 
polation filter and SCFH is a horizontal resampling pixel s is such that GFv ( s ) = MCIFV ( SCFv ( s ) ) , where 
filter , MCIFH and SCFH being applied jointly and MCIFV is a vertical motion compensation interpola 
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tion filter and SCFv is a vertical resampling filter , is such that GFH ( u ) = MCIFH ( SCFH ( u ) ) , where 
MCIFv and SCFv being applied jointly and wherein MCIFH is a horizontal motion compensation inter 
said single horizontal filter GFH applied on a pixel u polation filter and SCFH is a horizontal resampling 
is such that GFH ( u ) = MCIFH ( SCFH ( u ) ) , where filter , MCIFH and SCFH being applied jointly and 
MCIFH is a horizontal motion compensation inter - 5 wherein no resampled version of said reconstructed 
polation filter and SCFH is a horizontal resampling reference image is stored in the decoded picture 
filter , MCIFH and SCFH being applied jointly and buffer . 
wherein no resampled version of said reconstructed 9 . The decoding device according to claim 7 , wherein the 
reference image is stored in the decoded picture single horizontal filter and the single vertical filter being 
buffer . 10 defined by filtering coefficients , said decoding device further 

8 . A coding device comprising at least one circuit con comprises a module configured to decode said filtering 
figured to : coefficients . 

access , from a decoded picture buffer , a reference image 10 . The decoding device according to claim 7 , wherein 
reconstructed at a size different from the size of a said binary stream is a scalable stream comprising a base 
current image ; 15 layer coding low resolution images and at least one enhance 

motion compensate a reference block of said recon ment layer coding high resolution images , said current 
image is one of said high resolution images and said structed reference image by applying a single horizon 

tal filter GFH and a single vertical filter GFv succes reference image is one of the low resolution images . 
sively on the lines and on the columns of pixels of said 11 . The coding device according to claim 8 , wherein the 
reference block , * * * 20 single horizontal filter and the single vertical filter being 

calculate , for a current block of said current image , a defined by filtering coefficients , said coding device further 
residue block from said current block and from said comprises a module configured to code said filtering coef 
motion compensated reference block , and ficients . 

code the residue block in a binary stream , 12 . The coding device according to claim 8 , wherein said 
wherein said single vertical filter GFv applied on a 25 ied on a 25 binary stream is a scalable stream comprising a base layer 

pixel s is such that GFv ( s ) = MCIFV ( SCFv ( s ) ) , where coding low resolution images and at least one enhancement 
MCIFv is a vertical motion compensation interpola layer coding high resolution images , said current image is 
tion filter and SCFV is a vertical resampling filter , one of said high resolution images and said reference image 
MCIFv and SCFv being applied jointly and wherein is one of the low resolution images . 
said single horizontal filter GFH applied on a pixel u * * * * * 




