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The invention is related to a method for modifying a reference
block of a reference image. That is, the method comprises
transforming the reference block into a first set of coefficients,
modifying the first set of coefficients by help of one or more
weights and inverse transforming the modified first set of
coefficients wherein said weights are determined by help of
one or more further pixels of the current image and by help of
one or more further reference pixels of the reference image.
Using further pixels of the current image as well as further
reference pixels of the reference image allows spectral
weights to be determined such that they reflect fading effects.
Especially, if a reference frame consists of two cross-faded
frames of which one shall be predicted by help of said refer-
ence frame, then, spectral domain weighting allows for sepa-
rating the relevant of the two frames.
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METHOD FOR MODIFYING A REFERENCE
BLOCK OF A REFERENCE IMAGE, METHOD
FOR ENCODING OR DECODING A BLOCK
OF AN IMAGE BY HELP OF A REFERENCE
BLOCK AND DEVICE THEREFORE AND
STORAGE MEDIUM OR SIGNAL CARRYING
A BLOCK ENCODED BY HELP OF A
MODIFIED REFERENCE BLOCK

BACKGROUND

[0001] The invention is related to a method for modifying a
reference block of a reference image. The invention is further
related to a method for encoding or decoding a block of an
image by help of a modified reference block and to a corre-
sponding device. And, the invention is related to a storage
medium or a signal carrying a block encoded by help of a
modified reference block.

[0002] In image sequences comprising cross-fading
images and un-faded images, inter-prediction of one of said
cross-fading images by help of one of un-faded images and
vice versa is difficult. This is because the un-faded images
significantly differ from the cross-fading images. Therefore,
encoding a residual between one of said cross-fading images
and one of the un-faded images requires a high bit rate.
[0003] The H.264-AVC video coding standard proposes
modifying reference images by weighting them and forming
a prediction as a sum of two or more such weighted different
reference images. If one of the reference images comprises
cross-fading then the corresponding weight may be negative.
[0004] The H.264-AVC video coding standard does not
specify how the weights shall be determined. Therefore, the
weights have to be transmitted as side information.

[0005] There is a need for reference image modification
method and device which helps to improve encoding effi-
ciency in case of cross-fading.

INVENTION

[0006] This is achieved by a method for modifying a refer-
ence block of reference pixels of a reference image wherein
said modified reference block is dedicated for predicting a
block of pixels of a current image and said method comprises
the features of claim 1.

[0007] That is, the method comprises transforming the ref-
erence block into a first set of coefficients, modifying the first
set of coefficients by help of one or more weights and inverse
transforming the modified first set of coefficients wherein
said weights are determined by help of one or more further
pixels of the current image and by help of one or more further
reference pixels of the reference image.

[0008] Using further pixels of the current image as well as
further reference pixels of the reference image allows the
spectral weights to be determined such that they reflect a
fading effect. Especially, if the reference frame is the result of
a cross-fading of two or more frames of which one shall be
predicted by help of the cross-fade reference frame, then,
weighting in the spectral domain allows for separating the
relevant of the mixed frames.

[0009] In a further embodiment of said method, said block
is predicted by help of said further pixels, said reference block
is predicted by help of said further reference pixels and said
predicted block and said predicted reference block are further
used for determining said weights.
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[0010] In yet a further embodiment of said method, said
predicted reference block is transformed together with said
further reference pixels into a second set of coefficients, said
predicted block is transformed together with said further pix-
els into a third set of coefficients and the weights are deter-
mined by help of said second set of coefficients and said third
set of coefficients.

[0011] Said yet a further embodiment of the method may
also comprise testing for a coefficient of the second set
whether it exceeds a threshold and testing for the correspond-
ing coefficient of the third set whether it exceeds the thresh-
old, also. If at least one of the tested coefficients does not
exceed the threshold, a corresponding weight is determined
as being zero. Otherwise, the corresponding weight is deter-
mined as the quotient of the coefficient from the second set
divided by said corresponding coefficient of the third set.
[0012] The invention is also related to a method for encod-
ing or decoding a block of an image by help of a reference
block of a reference image. Said method comprises modify-
ing the reference block according to one of the embodiments
of'the method for modifying a reference block of a reference
image and using said modified reference block as a prediction
of the block for encoding or decoding said block.

[0013] This especially allows for decoding of a block pre-
dicted by help of a cross-fade block without requiring cross-
fading specific side information.

[0014] The invention is further related to a device for
encoding or decoding an image by help of a modified refer-
ence image.

[0015] Said device comprises means for transforming a
reference block of the reference image into a first set of
coefficients, means for determining one or more weights,
means for weighting the coefficients of the first set by help of
said weights and means for inverse transforming the weighted
first set of coefficients wherein said weights are determined
by help of one or more further pixels of the current image and
by help of one or more further reference pixels of the refer-
ence image.

[0016] In a further embodiment of said device said means
for determining weights are adapted for predicting said block
by help of said further pixels, for predicting said reference
block by help of said further reference pixels and for further
using said predicted block and said predicted reference block
for determining said weights.

[0017] There is yet a further embodiment of the device
wherein said means for transforming are further adapted for
transforming said predicted reference block together with
said further reference pixels into a second set of coefficients,
said means for transforming are further adapted for trans-
forming said predicted block together with said further pixels
into a third set of coefficients and said means for transforming
are further adapted for determining the weights by help of
said second set of coefficients and said third set of coeffi-
cients.

[0018] Said yet a further embodiment of the device may
further comprise means for testing whether a coefficient of
the second set exceeds a threshold and for testing whether the
corresponding coefficient of the third set exceeds the thresh-
old, also, and means for assigning a value to a corresponding
weight. Said value is zero, if at least one of the tested coeffi-
cients does not exceed the threshold. And, said value is pro-
portional to the quotient of the coefficient from the second set
divided by said corresponding coefficient of the third set,
otherwise.
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[0019] The number of weights determined may correspond
to the number of coefficients in the first set.

[0020] And, said reference block may be transformed
together with said further reference pixels.

[0021] The more, the invention is as well related to a signal
or storage medium carrying an encoded block of an image,
said block being encoded according to said method for encod-
ing or decoding a block of an image by help of a reference
block of a reference image.

DRAWINGS

[0022] Exemplary embodiments of the invention are illus-
trated in the drawings and are explained in more detail in the
following description.

[0023] In the figures:

[0024] FIG.1 depicts an exemplary synopsis of the method
for modifying a reference block,

[0025] FIG. 2 depicts an exemplary embodiment of inter-
mediate prediction of a reference block or a current block and
[0026] FIG.3 depicts an exemplary cross-fading image and
one of the two faded images as reconstructed by help of an
exemplary embodiment of the inventive method for modify-
ing a reference block.

EXEMPLARY EMBODIMENTS

[0027] FIG.1 depicts an exemplary synopsis of the method
for modifying a reference block.

[0028] A reference area RFRA1 of n*m pixels in a refer-
ence image I_REF comprises a reference block RFBL as well
as further reference pixels of the reference image I_REF. The
reference area RFRA1—comprising, for instance, several
reference blocks—is transformed by transformation TRF into
afirstset of coefficients REF1(u,v),u=0...n-1,v=0...m-1.
Said first set of coefficients REF1(u,v) is then weighted by
one or more weights TR(u,v). The transformation TRF may
be a discrete cosine transformation, a wavelet transformation
or any other spectral transformation. Preferably, each coeffi-
cient is individually weighted, i.e. there is one weight per
coefficient which allows for maximum weighting flexibility.
But a common weight for two or more coefficients may be
advantageous if the computational effort shall be limited.
[0029] For determining said weights TR(u,v), a reference
prediction PRFB of the reference block RFBL is generated by
help of the further reference pixels comprised in the reference
area RFRA1. Then, a virtual reference area RFRA2 compris-
ing the reference prediction PRFB and the further reference
pixels is formed. That is, the virtual reference area RFRA2
differs from the reference area RFRAL1 in that the reference
block RFBL is replaced by said reference prediction PRFB.
The virtual reference area RFRA2 is transformed by the same
transformation TRF as applied to the reference area RFRAL1.
This yields a second set of coefficients REF2(u,v) u=0 . . .
n-1,v=0...m-1.

[0030] Determining the weights further comprises generat-
ing a current prediction PCRB of a current block CRBL
comprised in a current image I_CUR wherein said current
block CRBL shall be inter-coded by help of said reference
image I_REF. The current prediction PCRB is formed by help
of further current pixels comprised in a current area CRRA1
which further comprises said current prediction PCRB and
which is comprised in the current image I_CUR. Said current
prediction PCRB is formed from said further pixels the very
same way by which said reference prediction PRFB is formed
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from said further reference pixels. The current area CRRA1
corresponds to the second reference area RFRA2 in vertical
and horizontal extension.

[0031] Then, a virtual current area CRRA2 comprising the
current prediction PCRB and the further current pixels is
formed. That is, the virtual current area CRRA2 differs from
the current area CRRA1 in that the current block CRBL is
replaced by said current prediction PCRB. The virtual current
area CRRAZ2 is transformed by the same transformation TRF
as applied to the reference area RFRA1 and to the virtual
reference area RFRA2. This yields a third set of coefficients
CURR(wv)u=0...n-1,v=0... m-1.

[0032] By help of the second set of coefficients and the third
set of coefficients a set of weights TR(u,v) is determined.
Preferably, the weights TR(u,v) are determined as for u=0 . .
.n-1,v=0...m-1:

TR(u, v) = (9]

m if REF2(u, v) > thrf and CURR(u, v) > ther

0 else.

{ REF2(u, v)

wherein thrf and ther are freely selectable thresholds, prefer-
ably setto 1.

[0033] Preferably, for each coefficient in the first set REF1
(u,v) there is a corresponding weight in the set of weights
TR(u,v). Then, a set of modified coefficients MREF(u,v) is
formed by multiplying each coefficient in the first set REF1
(u,v) with its corresponding weight for u=0 . . . n-1 and v=0
...m-1:

MREF(2,v)=REF1(z,v)* TR (&,v) 2)

[0034] Said set of modified coefficients MREF(u,v) is
inverse transformed ITR into a modified reference area
MRRA of modified reference pixels.

[0035] The modified reference area MRRA of modified
reference pixels comprises a modified reference block MRFB
of modified pixels which is located in the modified reference
area MRRA at a relative position which corresponds to the
relative position of the reference block in the reference area
RFRA. The relative position of the block of modified pixels in
the modified reference area MRRA also corresponds to the
relative position of the reference prediction PRFB in the
virtual reference area RFRA2.

[0036] Said modified reference block MRFB is then used as
a prediction in the context of inter-coding of said current
block CRBL.

[0037] That is, the modified reference block MRFB is pref-
erably determined the same way in an encoder for inter-
coding of said current block CRBL and in a decoder for
decoding the inter-coded block again.

[0038] To allow this it is necessary, that the further current
pixels used for determining the weights TR(u,v) are already
decoded when the current block CRBL is decoded. In a serial
decoding from the upper left vertex to the lower right vertex
of the image, the block to the left of the current block, the
upper left block and the block to the right boundary are
already decoded and the lower boundary of the current block
CRBL coincides with right boundary respectively the lower
boundary of the current area CRRA1 as depicted in FIG. 1.
[0039] Consider a sample as a single pixel, as a function of
two or more pixels in a column, in a row or in a rectangular.
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Useful functions are average or mean which further may be
weighted. Then, the current prediction PCRB and the refer-
ence prediction PRFB may be determined by help of samples
of the current image I_CUR or the reference image I_REF,
respectively, wherein the samples are adjacent to the upper
boundary or to the left boundary of the current block, respec-
tively the reference block.

[0040] Said adjacent samples may be averaged and the
resulting mean may be assigned to all the pixels in the current
prediction PCRB respectively in the reference prediction
PRFB.

[0041] Or, apixel in the current predictions PCRB is deter-
mined as the average of the one of the adjacent samples which
is located in the same column as the pixel to-be-determined
and the one of the adjacent samples which is located in the
same row as the pixel to-be-determined.

[0042] The concept of prediction is depicted in FIG. 2. for
instance, pixel 11 is determined as the average of sample C
and sample iii wherein both samples may be determined by
averaging over two or more pixels in the corresponding row,
if the sample is adjacent to the left boundary of the block, or
by averaging over two or more pixels in the corresponding
column, if the sample is adjacent to the upper boundary of the
block. Similarly, pixel 8 is determined as the average of
sample D and sample ii and pixel 2 is determined as the
average of sample B and sample i. In an embodiment, pixel 1
is not determined by help of samples A and I but sample Q,
which may be formed from an rectangular of pixels of a block
on the upper left of the current block CRBL is also taken into
account.

[0043] The invention is especially useful if a cross-fading
image is used as a reference for one of two or more images
which are cross-faded. This is exemplarily depicted in FIG. 3.
Theright image is a modified reference image generated from
the exemplary cross-fading of two images on the left by help
of the inventive weighting in the spectral domain.

1-12. (canceled)

13. A method for modifying a reference block of reference
pixels of a reference image, said modified reference block is
dedicated for predicting a block of pixels of a current image,
said method comprises the steps of

transforming the reference block into a first set of coeffi-

cients,

modifying the first set of coefficients by help of one or more

weights and

inverse transforming the modified first set of coefficients
wherein

said block is predicted by help of further pixels of the

current image,

said reference block is predicted by help of further refer-

ence pixels of the reference image,

said predicted reference block is transformed together with

said further reference pixels into a second set of coeffi-
cients,

said predicted block is transformed together with said fur-

ther pixels into a third set of coefficients and

the weights are determined by help of said second set of

coefficients and said third set of coefficients, said
method further comprising

testing for a coefficient of the second set whether it exceeds

a first threshold and testing for the corresponding coef-
ficient of the third set whether it exceeds a same or
different third threshold,
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if at least one of the tested coefficients does not exceed the
corresponding threshold, determining a corresponding
weight as being zero,
and otherwise, determining the corresponding weight as
the quotient of the coefficient from the second set
divided by said corresponding coefficient of the third set.
14. A method for encoding or decoding a block of an image
by help of a reference block of a reference image, said method
comprises
modifying the reference block according to claim 1 and
using said modified reference block as a prediction of the
block for encoding or decoding said block.
15. A device for encoding or decoding an image by help of
a reference image, comprising
means for transforming a reference area comprising a ref-
erence block of the reference image into a first set of
coefficients,
means for determining one or more weights,
means for weighting the coefficients of the first set by help
of said weights and
means for inverse transforming the weighted first set of
coefficients into a modified reference area comprising a
modified reference block used for encoding or decoding,
wherein
said means for determining weights are adapted for pre-
dicting said block by help of further pixels of the current
image,
for predicting said reference block by help of further ref-
erence pixels of the reference image and
for further using said predicted block and said predicted
reference block for determining said weights,
said means for transforming are further adapted for trans-
forming said predicted reference block together with
said further reference pixels into a second set of coeffi-
cients,
said means for transforming are further adapted for trans-
forming said predicted block together with said further
pixels into a third set of coefficients, said device further
comprising
means for testing whether a coefficient of the second set
exceeds a first threshold and for testing whether the
corresponding coefficient of the third set exceeds a same
or different second threshold, and
means for assigning a value to a corresponding weight
wherein said value is zero, if at least one of the tested
coefficients does not exceed the corresponding thresh-
old,
wherein said value is proportional to the quotient of the
coefficient from the second set divided by said corre-
sponding coefficient of the third set, otherwise.
16. The device according to claim 15, wherein
the number of weights corresponds to the number of coef-
ficients in the first set.
17. The device according to claim 15, wherein
said reference block is transformed together with said fur-
ther reference pixels.
18. Signal or storage medium carrying an encoded block of
an image, said block being encoded according to claim 14.
19. The method according to claim 13, wherein
the number of weights corresponds to the number of coef-
ficients in the first set.
20. The method according to claim 13, wherein
said reference block is transformed together with said fur-
ther reference pixels.
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