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(57) Abstract: The present invention relates to a method
for scalably encoding and decoding a video signal . In an
embodiment of the present invention, motion information,
such as reference indices, motion vector, modes, etc., for
an enhanced layer can be derived from a base layer, and a
reference index for an image block in the enhanced layer
is determined using median criterion based upon the base
layer. A reference index for a block, having the most pixels
corresponding to those of the image block, in the base layer
is selected as the reference index for the image block, and
the nearer reference index is selected if more than one block
in the base layer have the same pixels corresponding to those
of the image block. And, a motion vector for the base layer
block related to the selected reference index is selected as the
motion vector for the image block.
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DESCRIPTION

METHOD FOR SCALABLY ENCODING AND DECODING
VIDEO SIGNAL '

1. Technical Field

The present invention relates, in general, to methods of
scalably encoding and decoding video signals and, more
particUlarlyﬂ to methods that encode and decode an enhanced layer

by deriving motion information from a base layer.

2. Background Art

It is difficult to assign wide bandwidth, such as the
bandwidth required for television (TV) signals, to aigital video
sigﬁals that are transmitted in a wireless manner through mobile
phones or notebook computers, which ére currently widely used,

or through mobile TVs or hand-held Personal Computers (PCs), which

will bevwidely used in the future. Therefore, a standard to be

used in a video compression scheme for such mobile devices needs
to have higher video signal compression efficiency.

Moreover, such mobile devices inevitably have varying
inherent capabilities of processing or presenting video signals.
Therefore, a compressed image must be variously prepared in
advancetxrcorrespomitosuchcapabilities,whichneansthatvideo
data having various image Qualities, with respect to various
combined parameters, such as the number of frames per second, the
resolution, and the number of bits per pixel, must be provided
for a siﬁgle image source, thﬁs inevitably placing a great burden
on content providers.

For this reason, a content provider prepares compressed

video data having a high bit rate for each individual image s‘ource,
1



10

15

20

25

30

WO 2006/110013 PCT/KR2006/001388

and, when the mobile device requests the video data, performs a
procedure of decoding a compressed image and encoding the decoded
image into video data suitable for the video processing capability
of the mobile device that requested the image, and then provides
the encoded video data. However, such a scheme must be accompanied
by a transcoding (decoding + scaling + encoding) procedure, so
that a slight time delay occurs at the time of providing the image

requested by the mobile device. Further, the transcoding

. procedure also requires complicated hardware devices and

algorithms depending on the variéty of encoding targets.

A Scalable Video Codec (svC) has been proposed to overcome

these obstacles. SVC is a scheme for encoding video signals at

the highest image quality when encoding the video signals, and
enabling image quality to be secured to some degree even though
only part of the entire picture (frame) sequence generated as a
result of the encoding (a sequence of frames intermittently
selected from the entire sequence) is decoded. -

A Motion Compensated Temporal Filter (MCTF) scheme is an
example of an encoding scheme proposed for use in a scalable video
codec. There is a high probability that the MCTF scheme will be
applied to transmission environments such as a mobile
communication environment having a limited bandwidth, therefore
the MCTF scheme requires high compression efficiency, that is,
high coding efficiency, in order to decrease the number of bits
transmitted per second.

As described above, even if only a partial sequence of a
picture sequence encoded by the MCTF, which is a scalable scheme,
is received and processed, image quality can be secured to some
degree. However, if the bit rate is decreased, the deterioration
in imagéﬁquality'becomes serious. In order to solve the problem,
a separate sub—pictufé sequence for a low bit rate, for example,
small screens and/or a picture sequence having a small number of

frames per second, can be provided.
2
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A sub-picture sequence is called a base layer, and a main
picture sequence is called an enhanced (or enhancement) layer.
However, since the base laYer and the enhanced layer are obtained
by encoding the same image content with different temporal
resolutions and different frame rates, redundant information
(redundancy) exists in the video signals of the two layers.
Thefefore, in order to improve the coding efficiency of the
enhanced layer, the wvideo signal of the enhanced layer is
predicted and encoded using the motion information and/or texture
information of the base layer. Such an encoding method is
designated as an inter-layer prediction method.

‘ Motion information of a base layer used in the inter-layer
prediction method includes referehce,index information that
indicates a picture (frame) including a reference block, motion
vector information that indicates a displacement to the reference
block, partitioning information of a corresponding block (a block
that is plaéed in the frame of a base layer, temporally coincident
to the frame of an enhanced layer, including a macroblock to be
encoded, and has a region covering the macroblock when the block
is magnified according to the ratio of the screen size of the
enhanced layer to the screen size of the base layer), etc.

FIG. 1 is a diagram showing an embodiment of a conventional
method of deriving motion information of the macroblock of an
enhanced layer, for example, partitioning information, reference
index information, motion vector information, etc., from a base
layer. 1In FIG. 1(a), an embodiment in which a reference index
and a motion vector for a 4x4 sub-block b are derived from the
base layer is shown.

First, a reference index and a motion vector for each of four
corner pixels cl to c4 of a block to be encoded can be set to a

reference index and a motion vector, respectively, for the block

of the base layer corresponding to each pixel.

However, when a block corresponding to each pixel does not
3
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exist in the base layer, as in the case where a ‘temporally
co?ncident frame does not exist in the base layer, or'wherla.block
correspbnding to each corner pixel is encoded in an intra mode,
the block b can be set to an intra block.

If a block corresponding to the corner pixel does not use
a frame existing in a reference picture list List_0, the frame
existing in List 0 and a motion vector directed toward the frame
in List 0 are not set in the block b. This is equally applied
to List 1.

A referencé index rb(List _x) for the block b is set to a
minimum value of reference indices rci(List x), determined for
respective corner pixels, and a motion vector mvb(List_x) for the
block b is set to the mean of the motion vectors of the corner
pixels having the set reference index rb(List_x).

In FIG. 1(b), an embodiment in which motion information of
an 8x8 block B is derived from 4x4 sub-blocks is shown.

In the case where all four 4x4 sub-blocks are intra biocks)
the 8x8 block B is set to an intra block. In other cases, the
reference index information and partitioning information of the
8x8 block B are determined through the following procedure.

Fof réspective 4x4 sub-blocks, reference indices for
reference picture lists List 0 and List_1 are set to the same
values. Description is made using-List_O as an example, and the
same operation is performed on List_1.

In the case where no 4x4 sub-block uses a frame in List_0,
the reference index and the motion vector for List_0 are not set
for the 8x8 block B.

In other cases, a reference index rB(List_0) for the 8x8

block B is calculated aes the minimum value of the reference indices

‘for the four 4x4 sub-blocks. The mean -motion vector

mvmean (List_0) of the 4x4 sub-blocks having the calculated
reference index rB(List 0) is calculated. Further, in the 4x4

sub-blocks, a reference index and a motion vector for each of i)

4
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an intra block, ii) a block not using List_ 0, or iii) a block having
a reference index rb(List 0) other than the calculated reference

index rB(List 0), are forcibly set to the calculated reference

index rB(List_0) and the calculated motion vector mvmean (List_0),

respectively.

Thereaftei, the partitioning mode for the 8x8 block B is
determined as follows. If the motion vectors of two neighboring
4x4 sub-blocks are equal to each other, the sub-blocks are
considered to be equal to each other, and are then combined wifh
each other. In FIG. 1(b), if sub-blocks bl and b2 are equal to
each other, and b3 and b4 are equal to each other, a partitioning

mode is determined to be a BLK 8x4 mode. At this time, if

- sub-blocks bl and b3 are also equal to each other, a partitioning

mode is determined to be a BLK 8x8 mode. Similar to this, 1if
sub-blocks bl and b3 are equal to each other, and b2 and b4 are
equal to each other, a partitioning mode is determined to be a
BLK 4x8 mode. In other cases, a partitioning mode is determined
to be a BLK 4x4 mode.

However, when the ratio of the écreen size (or resolution)
of an enhanced layer to the screeh size of a base layer is not
a multiﬁie of 2 (non-dyadic case), for example, when the screen
size of the base layer is 1/3, 2/3, etc. of that of the enhanced
layer, it is not easy to derive motion information, such as
reference index information, motion vector information, or
partitioning information, from the base layer, so that an
inter-layer prediction method cannot be sufficientiy applied to

the scalable encoding of the enhanced layer.

3, Disclosure of Invention
Accordingly} the present invention has been made keeping in
mind the above problems, and an object of the present invention

is to provide a method that efficiently applies an inter-layer

'prediction method even to a non-dyadic case so as to improve coding
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efficiency.

Another object of the present invention is to provide a
method that derives suitable motion information from a base layer
causing a screen size ratio to have a value that is not a multiple
of 2, and new criteria therefor.

In accordance with one aspect of the present invention to
accomplish the above objects, there is provided a method of
encoding a video signal, comprising scalably encoding a video
signal and generating a bit stream of a first layer, and encoding
the video signal using a predetermined method, and generating a
bit stream of a second layer, wherein motion information of the
first layer is derived from the second layer, and a reference index
for an image block in the first layer is determined using a median
criterion based upon the second layer.

In accordance with another aspect of the present invention
to accomplish the above objects, there is provided a method of
decoding an encoded video bit stream, comprising decoding a bit
stream of a first layer that has been scalably encoded and received,
and decoding a bit stream of a second layer that has been encoded
using a predetermined method and received, wherein motion
information of the first layer is derived from the second layer,
and a reference index for an image block in the first layér is
determined using a median criterion based upon the second layer.

According to an embodiment of the present invention, as the
reference index for the image block, a reference index for a block
of the second layer, corresponding to a maximal number of pixels
in the image block, may be selected, and, as the reference.index
for the image block, a nearer.reference index may be selected if
the same number of pixels corresponds to more than two blocks in
the second layer. If reference indices for more than two blocks
in the second layer, corresponding to the same number of pixels,
are equal to each other, a motion vector having a smaller magnitude

may be selected.
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According to another embodiment of the present invention,
as the motion vector for the image block, a motion vector for a
block of the second layer, having the determined reference index,
may be selected, and a motion vector having a shorter length may
be selected ffom among motion vectors for two or more blocks if
the number of blocks of the second layer having the determined
reference index is two or more.

According to a further embodiment of the present invention,
a reference index for each of two or more sub-blocks, constituting
the image block and having the same size, may be determined using
the median criterion based upon the second layer, and the
reference index for the_imagé block may be determined using the
median critérion based upon the reference index for each of.the
sub-blocks. If twb or more different reference indices are
selected, a nearer reference index may be determined to be the
reference index for the image block.

According to yet another ebmbo_dim'ent of the present invention,
each sub-block constituting the image block.may be arbitrarily
derived from a block of the second layer corresponding to the
sub-block in an intra mode or an inter mode. The reference index
and the motion vector for the image block may be derived from the
second léyer, based only on sub-blocks derived in an inter mode,

other than sub-blocks derived in an intra mode

4. Brief Description of Drawings

The'accompanyiné drawings, which are included to proVide a
further understanding of the invention, illustrate the preferred
embodiments of the invention, and together with the description,
serve to explain the principles of the present invention.

FIG. 1 is a diégram showing an embodiment of a conventional
method of deriving motion information of the macroblock. of an
enhanced'layer from a base léyer;

FIG. 2 is a diagram showing the construction of a video

7
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signal encoding apparatus, to which a method of scalably encoding
a video signal according to the present invention is applied;

FIG. 3 is a diagram showing an embodiment of a method of
deriving a reference index and a motion vector for 4x4 sub-blocks
from a base layer according'to the present invention;

FIG. 4 is a diagram showing an embodiment of a method of

deriving a reference index and a motion vector for an 8x8 block

from a base layer according to the present invention;

FIG. 5 is a diagram showing an embodiment of a method of
deriving a mode for an 8x8 blbck from a base layer according to
the preéent invention; and '

FIG. 6 is a diagram showing the construction of an apparatus

for decoding a bit stream encoded by the apparatus of FIG. 2.
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Features, elements, and aspects of the invention that are
referenced by the same numerals in different figures represent
the same, equivalent, or similar features, elements, or aspects
in accordance with one or more embodiments.

5. Modes for Carrying out the Invention

Hereinafter, embodiments of the present invention will be
described in detail with reference to the attached drawings.

' FIG. 2 is a diagram showing the construction of a video
signal encoding apparatus to which a method of scalably encoding
a video signal according to the present invention is applied.

The video éignal encoding apparatus of FIG. 2 includes an
enhanced layer (EL) encoder 100 for scalably encoding an input
video signal in macroblocks using, for example, a Motion
Compensated Temporal Filter (MCTF) scheme, and generating
gsuitable management informatioﬁ, a texture coding unit 110 for
converting data of each encoded macroblock into a compressed bit
stream, a motioﬁ coding unit 120 for coding the motion vectors
of image blocks, obtained by the EL encoder 100, into a compressed
bit stréam using a predetermined method, a base layer (BL)
encoder 140 for encoding the input video signal using a

8
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predetermined method, for example, MPEG 1, 2 or 4, or H.261 or
H.264, and generating a sequence of small screens, for example,
a sequence of pictures having a size of 25% of an original size,
or having a size of 33% of the original size in a non—'dyadic case,
and a multiplexer (muxer) 130 for encapsulating the output data
of the texture coding unit 110, the small screen sequeﬁce of the
base layer (BL) encoder 140 and the output vector data of the
motion coding unit 120 in a predetermined format, multiplexing
the encapsulated format data in a predetermined transmission
format, and outputting the data in that transmission format.

The EL encoder 100 performs a prediction operation of
subtracting a reference block, obtained through motion estimation,
from a macroblock in an arbitrary video frame (or picture), and
can perform an update operation of selectively adding the imAage
difference between the macroblock and the reference block to the
reference block.

The EL encoder 100 can separate an input video frame sequence
into frames that will have an image difference and the remaining
frames (or frames to which the image difference is selectively
added) , for example, odd-numbered frames and even-numbered frames,
and can perform a prediction operation and/or an update operation
over‘several temporal decomposition levels, for example, until
& temporal decomposition level at which a single high frequency
frame (frame generated through a prediction operation, ‘H’ frame)
and a single low frequency frame (frame generated through an
update operation, ‘L’ frame) are generated with respect to a
single Group Of Pictures (GOP).

The EL encoder 100 performs a procedure of dividing a frame,

which will have an image difference, of the input video frames

30

or the low frequency frames obtained at a previous temporal

decomposition level, into macroblocks each having a predetermined

size, detecting a block having an image most similar to that of

each divided macroblock, in previous and subsequent frames or in
9
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its oWn frame, generating a predicted image, and obtaining motion
vectors. The EL encoder 100 performs the above procedure on all
macroblocks in the frame, thus ‘completing a high frequency frame
that is a predicted image for the corresponding frame.

Alternatively, the EL encoder 100 can detect a reference
block for a macroblock from the frame of}the base layer using an
intra-BL prediction method. In this case, the EL encoder 100 can
detect a corresponding block encoded in an intra mode in a
temporally coincident frame of the base layer, generated by the
BL encoder 140 (the corresponding block is placed in the frame
of the base layer temporally coincident to a frame having the
macroblock, and has a region covering a current macroblock when
the block is magnified according to the ratio of the screen sizes
of the enhanced layer to the base layer), thus generating a
predicted image.

Fu’rthe‘r, as described above, the EL encoder 100 can nof only
encode the macroblock of the enhanced layer using ‘image. data
(texture) of the base layer through an intra BL prediction method,
but can also encode the macroblock of the enhanced layer on the
basis of motion information, such.as a mode, a reference index
or a motion vector for the corresponding block of the base layer.

Further, the EL encoder 100 performs an update operation on
each macroblock in a frame, to which an image difference will be
added; of the input video frame or the iow frequency frames
obtained at a previous temporal decomposition level, of adding,
to the macroblock, a chresponding region in the frame encoded
to have an image difference via the prediction operation performed
based on part or all of é region of the macroblock, if necessary.
In this case, motion information of the macroblock to be updated
is derived from the corresponding block of the base layer, so the
macroblock can be updated based on the motion information. The
ELL encoder 100 performs the above operation on all of the
macroblo;cks of the frame, thus completing a low frequency frame

10
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for the corresponding frame.

The method of deriving motion information, such as
partitioning information, reference index information or motion
vector information of the macroblock of the enhanced layer, from
a base layer during a prediction procedure and/or an update
procedure according to the present invention is described in
detail. |

An embodiment of the method of deriving a reference index
and a motion vector for each 4x4 sub-block from the base layer
is described with reference to FIG. 3. In order to determine a
reference index, a median criterion is used.

The block of a base layer corresponding to each pixel in the
4x4 sub-block of the enhanced layer is determined. A reference

index for the block of the base layer corresponding to a maximal

‘number of pixels is selected as a reference index for the 4x4

sub-block of thé enhanced layer. In this case, if the same number
of pixels corresponds to two blocks of the base layer, the nearer
reference index is selected. If the reference indices for the
two blocks are equal to each other, a motion vector having a
smaller magnitude can be selected. _

As a motion vector, a motion vector for the block of the base
layer, having the selected reference index, is selected. If the
number of blocks of the base layef, having the selected reference
index, is two or more, a motion vector having the shorter length
can be selected from among the motion vectors of the two or more
blocks.

An embodiment of a method of deriving a reference index and
a motion vector for an 8x8 block is described with reference to
FIG. 4. Similarly, a median criterion is also used to determine
a reference index.

First, as shown in FIG. 4(a), reference indices and motion
vectors for four 4x4 sub-blocks are obtained according to the
above embodiment of the present invention. An optimal reference

11
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index and an optimél motion vector can be obtained from the
referenqe indices and the motion vectors for the four sub-blocks.

As another method, an optimal reference index can be
selected from among the reference indices for the blocks of the
base layer corresponding to the 8x8 block, instead of selecting
the candidates of a reference index and a motion vector for the
8x8 block from the 4x4 sub-blocks, for which the reference indices
and the motion vectors are first obtained. Similar to the case
of the 4x4 sub-blocks, the reference index that is most frequently
used can be selected from among usable reference indices.

For example, as shown in FIG. 4(b), for each pixel belonging
to the 8x8 block, the reference index for the block of the base
layer, dbrresponding to the pixel, is connected as the reference
index for the corresponding pixel, and the reference index
connected to a maximal number of pixels can be selected as the
reference index for the 8x8 block.

In this case, if two or more different reference indices are
selected for the 8x8 block, the nearer reference index is
determined to be the reference index for the 8x8 block.
| Meanwhile, when the mode of the 8x8 block ig derived from
the base layer, an NxN intra sub-block mode and an NxN inter
sub-block mode coexist within the 8x8 block. Therefore, in the
present invention, as shown in FIG. 5, the mode of the 8x8 block,
composed of a 4x4 intra mode, a 4x4 inter mode, and an 8x4 inter
mode, can also be derived. In this case, a conventional method
can be applied to the combination of the blocks.

TIf the mode of the 8x8 block is derived and determined, a
single reference index is selected on the basis only sub—blocks
derived in an inter mode, other than 4x4 sub-blocks derived in
an intra mode in the 8x8 block, according to the above-described
method.

A data stream encoded by the above-described method may be

transmitted to a decoding apparatus in a wired or wireless manner,

12
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or may be transmitted through a recording medium. The decoding
apparatus reconstructs an originall video signal according to a
method which will be described later.

FIG. 6 is a block diagram of an apparatus for decoding a bit
stream encoded by the apparatus of FIG. 2. The decoding apparatus
of FIG. 6 includes é demultiplexer (demuxer) 200 for separating
a received Pit stream into a compressed motion vector stream and
-a compressed macroblock information stream, a texture decoding
unit 210 for reconstructing the compressed macrobloclk information
stream into an original decompressed stream, a motion decoding
unit 220 for reconstructing the compressed motion vector stream
into an original decompressed stream, an enhanced layer (EL)
decoder 230 for performing an inverse transform on the
decompressed macroblock information stream and the decompressed
motion vector stream using, for example, MCTF, and obtaining
the original video signal, and a base layer (BL) decoder 240 for
decoding the base layer stream using a predetermined method, for
example, MCTF, MPEG-4, or H.264.

The EL decoder 230 pérforms an inverse update operation on
a macroblock in an ‘L’ frame that has been encoded and input, or
has been decoded and generated at a previous temporal level, to
determine whether a region of an “H' frame, which has been
predicted on the basis of part or all of a region of thé macroblock
and has been encoded as an image difference, exists with reference
to a reference index and a motion vector, and to subtract the image
difference of the determined region from the image value of the
macroblock, if necessary. The EL decoder 230 performs the above
operation on all macroblocks in the ‘L’ frame, thus completing
the ‘L’ frame at a corresponding tempofal level.

In this case, the reference index and the motion vector
information can be provided by the motion vector decoding unit
220, bor can be derived from a base layer based on the information
or data, provided by the BL decoder 240, using the method described

' 13
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with reference to FIGS. 3 and 4.

Further, the shape of each sub-block of the macroblock of
an enhanced layer, and a motion vector for each sub-block can be
obtained on the basis of partitioning information recorded in the
header of the macroblock. Alternatively, the shape of each
sub-block of the macroblock and the mode and motion vector of each
sub-block can be derived from the base layer using the method
described with reference to FIG. 5.

Further, the EL decoder 230 performs an inverse-prediction
operation on each macroblock in an ‘H’ frame at an arbitrary
temporal level, which has been encoded and input, to determine
a reference region in an ‘L’ frame at a subsequentytemporal level
that has been generated through the inverse update operation, with
reference to the reference index, partitioning information, and
the motion vector that are provided by the motion vector decoding
unit 220 or are derived from the base layer, and to add the image
value of the reference region to the image difference of the
macroblock. The EL decoder 230 performs the above operation on
all macroblocks in the ‘H’ frame, thus completing an ‘L’ frame
at the subsequent temporal level. The completed ‘L’ frame is
inversely updated, so the inversely updated ‘'L’ frame and the
completed ‘'L’ frame are alternately arranged.

According to the above-described method, the encoded data
stream is reconstructed into a complete video frame sequence. In
particular, when a prediction operation and an update operation
are performed N times (N temporal decomposition levels) on a
single GOP during an encoding procedure described using the MCTF
method as an example, image quality corresponding to that of the
original video signal can be obtained if an inverse update
operation and an inverse prediction operation are performed N
times during the MCTF decoding procedure. If the inverse update
operation and the inverse prediction operation are performed a
number of times less than N, image quality may be slightly

14
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deteriorated, but a video frame sequence having a lower bit rate
can be obtained. Therefore, the decoding apparatus is designed
to perform an inverse update operation and an inverse prediction
operation to a degree suitable to the desiréd performance thereof.

The above decoding apparatus can be mounted in a mobile
communication terminal or a device for reproducing a recording
medium. |

Therefore, the present invention can derive partitioning
information, reference index information or motion vector
information from a base layer, in particular, can derive motion
information, etc. from a base layer that causes the ratio of the
screen sizes of an enhanced layer to the base layer to be a value
which ié not a multiple of 2, thus improving coding efficiency.

Although the preferred embodiment of the present invention
have been disclosed for illustrative purposes, those skilled in
the art will appreciate that various modifications, additions and
substitutions are possible, without departing from the scope and

spirit of the invention as disclosed in the accompanying claims.
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CLAIMS

1. A method of encoding a video signal, comprising:

scalably encoding a video signal and generating a bit stream
of a first layer; and

encoding the video signal using a predetermined method, and
generating a bit stream of a second layer,

wherein motion information of the first layer is derived
from the second layer, and a reference index for an image block
in the first layer is determined using a median criterion based

upon the second layer.

2. The encoding method according to claim 1, wherein, as the
reference index for the image block, a reference index for a block
of the second layer, corresponding to a maximal number of pixels
in the image block, 1s selected, and, as the ‘referenc‘e index for
the image block, a nearer reference index is selected if the same
number of pixels corresponds to more than two blocks in the second

layer.

3. The encoding method according to claim 2, wherein, if
reference indices for more than two blocks in the second layer,
corresponding to the same number of pixels, are equal to each other,

a motion vector having a smaller magnitude is selected.

4. The encoding method according to claim 1, wherein, as the
motion vector for the image block, a motion vector for a block
of the second layer, having the determined reference index, is
selected, and a motion vector having a shorter length is selected
from among motion vectors for two or more blocks if the number
of blocks of the second layer having the determined reference

index is two or more.
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5. The encoding method according to claim 1, wherein a
reference index for each of two or more sub-blocks, constituting
the image block and having the same size, is determined using the
median criterion based upon the second layer, and the referepce
index for the image block is determined using the median criterion

based upon the reference index for each of the sub-blocks.

6. The encoding method according to claim 5, wherein, if two
or more different reference indices are selected, a nearer
reference index ig determined to be the reference index for the

image block.

7. The encoding method according to claim 1, wherein each
sub-block constituting the image block is arbitrarily derived
from a block of the second layer corresponding to the sub-block

in an intra mode or an inter mode.

8. The encoding method according to claim 7, wherein the
reference index and the motion vector for the image block are
derived from the second layer, based only on sub-blocks derived

in an inter mode, other than sub-blocks derived in an intra mode.

9. A method of decoding an encoded video bit stream,
comprising:

decoding a bit streamof a first layer that has been scalably
encoded and received; and

decoding a bit stream of a second layer that has been encoded
using a predetefmined method and received,

wherein motion information of the first layer is derived
from the second layer, and a reference index for an image block
in the first layer is determined using a median criterion based

upon the second layer.
17



WO 2006/110013 PCT/KR2006/001388

10. The decoding method according to claim 9, wherein, as
the reference index for the image block, a reference index for
a block of the second layer, corresponding to a maximal number
of pixels in the image block, is selected, and, as the reference
index for the image block, a nearer reference index is selected
if the same number of pixels corresponds to more than two blocks

in the second layer.

11. The decoding method according to claim 10, wherein, if
reference indices for more than two blocks in the second layer,
corresponding to the same number of pixels, are equal to each other,

a motion vector having a smaller magnitude is selected.

W W 12. The decoding method according to claim 9, wherein, as
thé motion vector for the imagé block, a motion vectoxr for a block
of the second layer, having the determined reference index, is
selected, and a motion vector having a shorter length is selected
from among motion vectors for two or more blocks if the number
of blocks of the second layer having the determined reference

index is two or more.

13. The decoding method according to claim 9, wherein a
reference index for each of two or more sub-blocks, constituting
the image block and having the same size, is determined using the
" median criterion based upon the second layer, and the reference
index for the image block is determined using the median criterion

based upon the reference index for each of the sub-blocks.

14. The decoding method according to claim 13, wherein, if
two or more different reference indices are selected, a nearer .
reference index ig determined to be the reference index for the

image block.
18
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15. The decoding method according to claim 9, wherein each
sub-block constituting the image block is arbitrarily derived
from a block of the second layer corresponding to the sub-block

in an intra mode or an inter mode.

16. The decoding method according to claim 15, wherein the
reference index and the motion vector for the image block are
derived from the second layer, based only on sub-blocks derived

in an inter mode, other than sub-blocks derived in an intra mode.
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