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DESCRIPTION

METHOD FOR PROVIDING AND USING
INFORMATION ABOUT INTER-LAYER PREDICTION
FOR VIDEO SIGNAL

1. Technical Field
The present invention relates to a method for providing and
using information about inter-layer prediction when providing a

video signal to a plurality of layers by encoding the video signal.

2. Background Art

According to a Scalable Video Codec (8SVC) scheme, a video
signal is encoded with a best video quality in such a manner that
a low quality video can be presented even though parts of picture
sequences (frame sequences intermittently selected from among the
picture sequences) derived from the encoding are decoded. A
motion compensated temporal filter (or filtering) (MCTF) is one
of encoding schemes suggested for the SVC scheme.

However, although picture sequences encoded through the SVC
scheme can present a low quality image even if only parts of
received picture sequences are processed, image quality is
seriously degraded if a bit rate is lowered. In order to overcome
the image quality degradation, an additional assistant picture
sequence having a low transmission rate, such as a small-sized
video and/or a picture sequence having the smaller number of
frames per second, may be provided in a hierarchy structure having
at least one layer

On the assumption that two sequences are processed, an
assistance sequence (a lower layer sequence) and a main picture

sequence (an upper layer sequence) are called a base layer and
1
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an enhancement layer, respectively. However, since the base layer
and the enhanced layer are obtained by encoding the same video
source, redundancy information exists in video signals of both
layers. Accordingly, in order to improve the coding rate of the
enhanced layer, the video signal of the enhanced layer is coded
using coding information of the base layer. This is one of
inter-léyer prediction schemes.

For example, when the type of a current macro block in the
enhanced layer is determined as an intra mode macro block, the
current macro block is coded into residual data using image data
of a corresponding block in an intra mode of the base layer (this
corresponding block temporarily simultaneous with and identical
to the macro block of the enhanced layer).

The coded macro block is called an ‘intra BL mode block’,
and the specification of the intra BL mode for the macro block
may be limited or not. For example, as shown in FIG. 1A, the
inter-layer prediction may be constrained by allowing the
inter-layer prediction only when the corresponding block of the
base layer is coded in the intra mode. In addition, as shown in
FIG. 1B, the inter-layer prediction may not be constrained by
allowing the inter-layer prediction when the corresponding block
of the base layer is coded in an inter mode as well as in an intra
mode.

A encoding mode (in the side of an encoder) or a decoding
mode (in the side of a decoder) is determined from one of modes
shown in FIGs. 1A and 1B based on the value of a
‘constrained intra_pred_flag’ of the base layer. When a macro
block ha%ring regidual data coded in an intra mode is reconstructed,
this flag is wused for indicating that a fixed wvalue
(constrained intra pred flg=1) or a reconstructed pixel value
(constrained_intra_pred flg=0)) is employed for the adjacent
inter mode block.

However, when a video signal is encoded in three layers as
2
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shown in FIG. 2, and when both the upper layer (Ll) and the middle
layer (L2) are coded by employing the lower layer (L3) as a
prediction layer and then are provided to the decoder, both the
upper layer (L1) and the middle layer (L2) are constrained in a
coding scheme for an intra mode block of the lower layer (L3).
In other words, when the constrained intra_pred flag of the lower
layer (L3) is ‘1’, prediction-constraint is assigned to the‘upper
layer (Iil) and the middle layer (L2) so that the upper layer (L1)
and the middle layer (L2) are coded through a constrained scheme
as shown in FIG. 1A. In addition, when the
constrained intra pred flag is ‘0’, prediction-unconstraint is
assigned to the upper layer (Ll) and the middle layer (L2) so that
the upper layer (L1l) and the middle layer (L2) are coded through
an unconstraint scheme as shown in FIG. 1B. In other words, when
inter-layer prediction is performed based on the lower layer (L3),
the upper layers of the lower layer cannot individually select
the inter-layer prediction constraint or the inter-layer
prediction unconstraint.

In addition, since inter-layer prediction constraint
(unconstraint) is determined for “constrained intra pred_flag”
having a different attribute, if the
“constrained intra pred_flag” of a lower layer has a specific
value from among a plurality of layers, the upper layer may loss
the degree of freedom for the inter-layer prediction constraint.
In other words, only one of inter-layer prediction constraint and
inter-layer prediction unconstraint is forcibly determined for

the upper layer.

3. Disclosure of Invention

Accordingly, the present invention has been made to solve
the above-mentioned problems occurring in the prior art, and an
object of the present invention is to provide a method for

transmitting information about inter-layer prediction constraint
3
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for a video signal through a prediction coded layer and decoding
the video signal using the transmitted information.

To accomplish the above objects, there is provided a method
for encoding an image signal to bit streams of a first layer and
a second layer, the method comprising the steps of (1) coding an
image block in a picture of the first layer into residual data
based on image data of a block of the second layer corresponding
to the vide Dblock; and (2) providing indication information
through the bit stream of the first layer, the indication
information representing whether the coding is achieved in
inter-layer prediction constraint or inter-layer prediction
unconstraint.

According to another aspect of the present invention, there
is provided a method for decoding encoded bit streams of a first
layer and a second layer by receiving the encoded bit streams,
the method comprising the steps of: (1) determining indication
information representing that all or a part of data of the first
layer are coded in an inter-layer prediction constraint state or
in an inter-layer prediction unconstraint state, the indication
information being provided through the bit stream of the first
layer; and (2) determining whether an inter mode block of the
gsecond layer is reconstructed first or not in order to reconstruct
a corresponding block having a specific mode in a picture of the
first layer.

According to still another aspect of the present invention,
there is provided a method for decoding encoded bit streams of
a first layer and a second layer by receiving the encoded bit
streams, the method comprising the steps of: (1) determining
indication information indicating that use of adjacent inter mode
block data is constrained when an intra mode block is
reconstructed, the flag being included in the bit stream of the
second layer; and (2) determining indication information

representing that all or a part of data of the first layer are
4
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coded in an inter-layer prediction constraint state or in an
inter-layer prediction unconstraint state, the indication
information being provided through the bit stream of the first
layer if the determined indication information of step (1)
indicates that the use of the adjacent inter mode block data is
constrained.

According to an embodiment of the present invention, the
indication information is allocated with different values
depending on types of pictures.

According to an embodiment of the present invention, the
types of the pictures are classified into two types including a
key picture (or a picture having a low band component) and a
non-key picture (or a picture having a high band component) .

According to an embodiment of the present invention, the
indication information is classified according to the types of
the pictures and has a value representing that the pictures are

coded in an inter-layer prediction constraint/unconstraint.

4, Brief Description of Drawings

The above and other objects, features and advantages of the
present invention will be more apparent from the following
detailed description taken in conjunction with the accompanying
drawings, in which:

FIG. 1A is a view illustrating a scheme of predicting an
intra mode block based on a lower layer according to inter-layer
prediction constraint;

FIG. 1B is a view illustrating a scheme of predicting an
intra mode block based on a lower layer according to inter-layer
prediction unconstraint;

FIG. 2 is a view illustrating an example of an inter-layer
prediction scheme of upper layers when a video signal is encoded
and transmitted through a plurality of layers including at least

three layers;
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FIG. 3 is a block diagram illustrating the structure of a
video signal encoding device employing a scalable coding scheme
for a video signal according to the present invention;

FIG. 4 is a block diagram illustrating the structure of a
decoder for decoding a data stream transmitted and encoded by the
encoding device shown in FIG. 3;

FIG. 5 is a view illustrating an example of syntax used for
determining by a decoder whether or not inter-layer prediction
is constrained according to an embodiment of the present
invention; and

FIG. 6 is a view illustrating an example of syntax used for
determining by a decoder whether or not inter-layer prediction
is constrained according to another embodiment of the present

invention.

5. Modes for Carrying out the Invention

Hereinafter,preferredembodimentscﬁfthepresentinvention
will be described with reference to the accompanying drawings.
In the following description and drawings, the same reference
numeralé are used to designate the same or similar components,
and so repetition of the description on the same or similar
components will be omitted.

FIG. 3 is a block diagram illustrating the structure of a
video signal encoding device employing a video signal scalable
coding scheme according to the present invention. Although the
device shown in FIG. 3 codes an input video signal in two layers,
the following principle of the present invention is applicable
between layers even if the device codes the input signal in three
layers or more.

The video signal encoding device shown in FIG. 3 according
to the present invention includes an enhanced layer (EL) encoder
1 for scalably encoding an input wvideo signal through a
specification scheme (e.g., MCTF or AVC) based on each macro block

6
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unit and generating suitable management information, a texture
coding unit 2 for converting the encoded information of each macro
block into a compressed bit string, a motion coding unit 3 for
coding motion vectors of a video block obtained from the EL encoder
1 into a compressed bit string through a specific scheme, a base
layer encoder 4 for encoding an input video signal through a
specification scheme such as an AVC scheme and generating the
sequence of small-sized videos, for example, the sequence of
pictures having 25% of an original video size or the sequence of
pictureé having the same size as the enhanced layer and a low frame
rate, a muxer 5 for encapsulating the output data of the texture
coding unit 2, the encoded video sequence of the BL encoder 4,
and an output vector data of the motion coding unit 120 in a
predetermined format, multiplexing the data with each other in
a predetermined format, and then outputting the multiplexed data.

The EL encoder 1 performs a motion estimation operation and
a prediction operation with respect to a macro block in a
predetermined image frame. In this case, the EL encoder 1 performs
an inter-layer prediction coding using video data and coding
information provided from the BL encoder 4, inserts coding
information according to the inter-layer prediction coding as
macro block information into a suitable header, and transmits the
coding information if coding efficiency is improved.

In the coding procedure, if a current macro block to be coded
is determined as an intra-mode macro block, it is determined that
a block corresponding to the current macro block is in an
intra-mode or in an inter-mode based on information provided £rom
the BL encoder 4. In the case of the intra-mode, the current macro
block is specified as an intra BL mode block and coded into
residual data using image data of the corresponding block in the
base layer.

In the case of the inter-mode, the current macro block may

be specified as an intra BL mode block (in a case of unconstraint)
7
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according to an inter-layer prediction constraint/unconstraint
state predetermined for encoding, and coded into the residual data
using image data of the corresponding block of the base layer as
described above. In the case of constraint, the current macro
block may be specified as an intra mode block according to the
inter-layer prediction constraint/unconstraint state and coded
into residual data based on pixel values of an adjacent macro
block.

In addition, in the case of constraint, specific information
including “constrained inter layer pred flag” may be set to ‘1’.
If the constraint is not set, the
constrained inter layer pred flag may be set to '0’. The set
specific information is inserted into a header (a sequence header,
a picture or picture group header, or a slice header) to be
transmitted.

In the case of unconstraint, the EL encoder 1 codes an image
of the current macro block into residual data and specifies the
mode of the image of the current macro block as an intra BL mode
based on a reconstructed image obtained by performing a
reconstruction operation (MC: Motion Compensation or
inverse-MCTF) for an inter mode block of the base layer
corresponding to the current macro block. In the reconstruction
operation for the inter mode block, the reconstructed image may
be received by requesting the image from the BL encoder 4, and,
if the BL encoder 4 temporarily stores image data before the
current macro block is coded into the residual data, the stored
image data may be used.

The EL encoder 1 may insert the constraint flag into one of
several headers. If the EL encoder 1 inserts the constraint flag
into a picture header (PPS; Picture Parameter Set and PPSE; PPS
extension) or a sglice header, the EL encoder 1 may specify
inter-layer prediction constraint according to slices. In

addition, the EL encoder 1 may insert the constraint flag into
8
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a header for a sequence or a header for a group of pictures (GOP) .
In this case, all slices belonging to the sequence or the GOP
equally undergo constraint or unconstraint specified by the
constraint flag.

Description about encoding procedures for a macro block in
several block modes will be omitted because the encoding
procedures do not directly relate to the present invention. 1In
addition, generally well-known schemes may be employed for the
encoding procedures.

Input image signals ére stored in an additional storage unit
through encoding procedures including the above-described
procedure. Then, all or a part of the image signals are read-out
from the storage unit according to the request of a decoder and
are transmitted through a transmission channel. The selection
for an amount of the image signals is determined according to the
capacity of the transmission channel, and description about the
selection for the amount of the image signals will be omitted
because the selection is regardless of the present invention.

FIG. 4 is a block diagram illustrating the structure of the
decoder for decoding a data stream encoded and transmitted as
described above. The decoder shown in FIG. 4 includes a de-muxer
15 for dividing the received data stream into a compressed motion
vector stream and a compressed macro block information stream,
a texture decoding unit 12 for recovering an original uncompressed
information stream from the compressed macro block stream, a
motion decoding unit 13 for recovering an original uncompressed
stream from a compressed motion vector stream, an enhanced layer
(EL) decoder 11 for converting the uncompressed macro block
information stream and the motion vector stream into an original
video signal through an MCTF scheme, and a base layer (BL) decoder
14 for decoding base layer stream through a predetermined scheme
such as an AVC scheme.

The BL decoder 14 provides header information included in

9
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an input base layer stream to the EL decoder 11 while decoding
the input base layer stream such that the EL decoder 11 can use
required encoding information (in the header of the base layer
stream) of the base layer including motion vector information and
macro block mode information. In addition, the BL decoder 14
provides image data of the decoded base layer picture or a picture,
in which a part of blocks is decoded, to the EL decoder 11 according
to the direction of the EL decoder 11.

The EL decoder 11 determines the
constrained inter layer pred flag, which 1s an inter-layer
prediction constraint flag, in a header of a GOP or a sequence
having a picture to be currently decoded among received picture
sequences of the enhanced layer. As described through the above
encoding procedure, the inter-layer prediction constraint flag
may be checked in the picture header or the slice header.

If the inter-layer prediction constraint flag applied to a
slice to be decoded has been set as “inter-layer prediction
constraint” (constrained inter layer pred flag =1), in the case
of inter BL mode blocks in the slice, at least for intra mode blocks,
the EL decoder 11 receives decoded picture data provided by the
BL decoder 14 (or reads the decoded picture data from a memory
shared between the EL decoder 11 and the BL decoder 14) and

reconstructs original image data from residual data of the intra

'BL mode block based on reconstructed data of blocks in the decoded

picture data corresponding to the intra BL mode blocks.

If the determined inter-layer prediction constraint flag
applied to the slice to be decoded is specified as inter-layer
prediction unconstraint (constrained_inter layer pred flag =0),
the EL decoder 11 directs the BL decoder 14 to reconstruct all
macro blocks in a slice of the base layer corresponding to the
slice to be decoded and provide the reconstructed macro blocks
to the EL decodexr 11. If the BL decoder 14 is set in such a manner

that the BL decoder 14 always provides decoded data for all
10
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pictures, it is unnecessary for the EL decoder 11 to request the
direction according to conditions. However, since residual
prediction is used between layers in addition to inter-layer
prediction based on an intra BL mode, it is preferred that the
BL decoder 14 reconstructs only intra mode block data instead of
all data within a picture so as to provide the reconstructed data
to the EL decoder 11 and, if there is additional directio'n,

performs a reconstruction operation (the MC or the inverse_ MCTF)

for inter mode blocks within the picture so as to provide a slice

having the reconstructed image data.

The EL decoder 11 reconstructs original image data from
residual data of a current intra BL mode block based on
reconstructed data of a block corresponding to the BL mode block
in a slice having reconstructed data received from the BL decoder
14.

According to another embodiment of the present invention,
information about inter-layer prediction constraint may be
classified and set according to types of pictures.

If a type of a picture is a key picture or a picture coded
using a picture having a low band component (an L picture in the
case of the MCTF), the EL encoder 1 shown in FIG. 3 may set or
reset flag information about
“constrained_inter layer pred L flag”, thereby transmitting the
flag information to the decoder. If the type of the picture is
a non-key picture or a picture coded using a high band component
(an H picture in the case of the MCTF), the EL encoder 1 shown
in FIG. 3 may set or reset flag information about
“constrained_inter layer pred H flag”, thereby transmitting the
flag information to the decoder.

The key picture denotes a picture coded into residual data
by performing a prediction operation based on only a quality-base
picture. In contrast, the non-key picture denotes a picture coded

into residual data based on SNR enhance picture data in addition
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to the quality-base picture. The definition of the key picture
is only one example, and the present invention is limited to the
definition.

Although the two inter-layer prediction constrained flags
(constrained _inter layer pred L flag and
(constrained inter layer pred H flag ) are applied to different types
of pictures, the two flags have the same wusage as the
constrained inter layer pred flag. Accordingly, the EL decoder
11 shown in FIG. 4 determines the wvalue of the
constrained inter layer pred L flag if a picture to be decoded
is the key picture or the picture having a low band component.
If the picture to be decoded is the non-key picture or the picture
having a high band component, the EL decoder 11 determines the
value of the constrained inter layer pred H_flag. The
reconstruction operation of a BL mode macro block according to
the determined value is identical to that of the previous
embodiment of the present invention.

Hereinafter, another embodiment of the present invention
will be described.

Whén the constrained intra_pred flag, which indicates
whether or not data in an adjacent inter mode block are used in
the reconstruction of an intra mode block, is reset in the base
layer, that is, when the constraint is not set, the BL decoder
14 shown in FIG. 4 performs a reconstruction operation through
an MC scheme (an inverse-MCTF scheme) with respect to the adjacent
inter mode block in order to reconstruct residual data in the intra
mode block of the picture. In this case, it is advantageous that
the EL encoder 1 shown in FIG. 1 encodes a macro block to be encoded
of the enhanced layer without distinguishing if a block of the
base layer corresponding to the macro block is in an inter mode
or an intra mode. Because, the EL decoder 11 shown in FIG. 4 can
obtain reconstructed image data from the BL decoder 14 through

the operation such as the MC even for the inter mode block.
12
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Accordingly, when the constrained_intra pred flag of the
base layer is set to ‘0’ by the BL encoder 4 (that is, in a case
in which constraint is not set with respect to the adjacent block),
the EL encoder 1 shown in  FIG. 1 transmits the
constrained inter layer pred flag by resetting the
constrained inter layer pred_flag or does not transmit the
constrained inter layer pred flag for a slice or a picture (a
sequence or a group including the slice or the picture) including
a macro block coded in an intra BL mode.

Since constraint may be set or not for inter-layer
prediction when the constrained intra pred flag of the base layer
is set to ‘1’ (that is, data of the adjacent inter mode block are
not used in the coding (or reconstruction) of the intra mode block
due to the constraint set on the adjacent inter mode block), the
EL encoder 1 codes a specific block to an intra BL mode block
according to a predetermined prediction constraint condition for
the enhanced layer and transmits the specific block by setting
the constrained inter layer pred flag to ‘0’ or *‘1’. If
constraint is not set for inter-layer prediction in the case of
the constrained intra_layer pred flag set to ‘1’, the EL decoder
11 requests a reconstruction operation for the inter mode block
from the BL decoder 14 as described above according to the previous
embodiment. Accordingly, in this case, the MC operation (or the
inverse-MCTF) for data reconstruction must be performed in both
layers.

In the meantime, as described above, according to the
present invention, the EL decoder 11 shown in FIG. 4 determines
whether or not constraint is set for inter-layer prediction
through a scheme shown in FIG. 5 because the
constrained inter layer pred flag may not be transmitted from
the encoder.

The EL decoder 11 initializes “interlayer_ constrained”

which is a variable for inter-layer prediction, as a unconstraint
13
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state value (i.e., '0’) and then determines the value of the
constrained intra_pred flag transmitted from the BL decoder 14.
The EL decoder copies the value of the
constrained_inter_ layer pred_flag received through a header of
the enhanced layer to the value of the interlayer constrained only
if the value of the constrained intra pred flag has ‘1’.

The EL decoder 11 shown in FIG. 4 can recognize based on the
value of the interlayer constrained if constraint is set for
inter-layer prediction. A procedure of reconstructing original
image data from residual data of an intra BL mode macro block
according to the state of the inter-layer prediction is identical
to the procedure described according to the previous embodiment.

In the meantime, it is selected whether or not constraint
is set for inter-layer prediction according to the value of the
constrained intra pred flag of the base layer, and information
(constrained inter layer pred flag) indicating the selected
constraint state may be classified and allocated according to
types of pictures. For example, the value relating to inter-layer
prediction constraint may be carried through the
constrained inter layer pred L flag which corresponds to a key
picture'or a picture coded using a low band component or the
constrained inter layer pred H flag which corresponds to a
non-key picture or a picture coded using a high band component.

Although flag information classified according to types of
pictures as described above is used, both the flags may not be
transmitted according to the value of the
constrained intra pred flag of the base layer or may be
transmitted with the value of ‘0’ or ‘1’ as described above. In
addition, even the EL decoder 11 shown in FIG. 4 reconstructs an
intra BL mode macro block according to the transmission state.
If the constrained_intra pred_flag of the base layer has the value
of *0’, and if the constrained inter layer pred L flag, or the

constrained_inter layer pred_H flag is not transmitted, the EL
14
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decoder 11 shown in FIG. 4 performs an operation according to a
syntax shown in FIG. 6 and determines whether or not the constraint
is set for inter-layer prediction according to the final value
of the interlayer constrained obtained through the operation.

Hereinafter, still another embodiment of the present
invention will be described.

Information about inter-layer prediction constraint may be
delivered using one integrated indicator such as
“constrained inter layer pred ide” without classification and
allocation according to types of pictures as described according
to the previous embodiment.

According to the present embodiment, the
constrained inter layer pred_idc is set to ‘0’ when representing
the constraint inter-layer prediction regardless of the types of
pictures. In addition, the constrained inter layer pred idc is
set to ‘1’ when representing an inter-layer prediction
unconstraint state for a first picture type (e.g., a key picture
or a picture having a low band component), and an inter-layer
prediction constraint state for a second picture type (e.g., a
non-key picture or a picture having a high band component). The
constrained inter layer pred_idc is set to ‘2’ when representing
the inter-layer prediction unconstraint state regardless of the
types of pictures. The EL decoder 11 shown in FIG. 4 determines
whether or not constraint is set for the inter-layer prediction
according to types of pictures based on the indication information
depending on the indication value defined above.

According to the present embodiment, since there is rarely
a procedure of encoding the first picture type in the inter-layer
prediction constraint state and the second picture type in the
inter-layer prediction unconstraint state (actually, when the
second type picture is encoded in the inter-layer prediction
unconstn;aint state, it is unnecessary to encode the first type
picture in the inter-layer prediction constraint state), the

15
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value indicating the case is excluded. However, it is natural
that it is possible to represent the case by allocating the value
of constrained inter layer pred idc with an additional wvalue
such as ‘4’ if necessity.

As described above, a decoder of determining information
representing inter-layer prediction constraint and performing a
reconstruction operation for a corresponding BL mode macro block
according to the determination result (the reconstruction
operation includes an operation of selectively reconstructing an
inter mode block of a base layer based on the information
representing the inter-layer prediction constraint) may be
installed at a mobile communication terminal or a device of
reproducing recorded media.

As described above, according to the present invention, the
inter-layer prediction constraint/unconstraint state is directly
delivered through a prediction-coded layer instead of a base layer
for the inter-layer prediction, thereby individually setting or
releasing prediction constraint of each layer when a video signal
is encoded and transmitted based on a plurality of layers.
Accordingly, coding can be freely performed, and layer coding
suitable for an encoding environment can be achieved.

Although preferred embodiments of the present invention
have been described 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 for encoding an image signal to bit streams of
a first layer and a second layer, the method comprising the steps
of:

(1) coding an image block in a picture of the first layer
into residual data based on image data of a block of the second
layer corresponding to the vide block; and

(2) providing indication information through the bit stream
of the first layer, the indication information representing
whether the coding is achieved in inter-layer prediction

constraint or inter-layer prediction unconstraint.

2. The method as claimed in claim 1, wherein the indication
information represents that the coding is achieved in the
inter-layer prediction unconstraint if information included in
the bit stream of the second layer is set to a value representing
that use of adjacent inter mode block data is constrained when
an intra mode block is reconstructed, the information indicating
whether the use of the adjacent inter mode block data is

constrained or not when the intra mode block ig reconstructed.

3. The method as claimed in claim 2, wherein the

corresponding block is coded in an intra mode or an inter mode.

4. The method as claimed in claim 1, wherein the indication
information is set to one of an inter-layer prediction constraint
value and an inter-layer prediction unconstraint wvalue, if
information included in the bit stream of the second layer is set
to a value representing that use of adjacent inter mode block data
is constrained when an intra mode block is reconstructed, the

information indicating whether the use of the adjacent inter mode
17



10

15

20

25

30

WO 2006/126841 PCT/KR2006/001980

block data is constrained or not when the intra mode block is

reconstructed.

5. The method as claimed in claim 1, wherein the indication
information includes plural pieces of information being

classified and allocated according to types of pictures.

6. The method as claimed in claim 1, wherein the indication
information has at least three pieces of information being
classified according to types of pictures and representing that
the pictures are coded in an inter-layer prediction constraint

state or in an inter-layer prediction unconstraint state.

7. Amethod for decoding encoded bit streams of a first layer
and a second layer by receiving the encoded bit streams, the method
comprising the steps of:

(1) determining indication information representing that
all or a part of data of the first layer are coded in an inter-layer
prediction constraint state or in an inter-layer prediction
unconstraint state, the indication information being provided
through the bit stream of the first layer; and

(2) determining whether an inter mode block of the second
layer ig reconstructed first or not in order to reconstruct a
corresponding block having a specific mode in a picture of the

first layer.

8. The method as claimed in claim 7, wherein the specific

mode is an intra BL mode.

9. The method as claimed in claim 7, wherein, in step (2),
it is determined whether the inter mode block of the second layer
ig reconstructed first or not according to types of pictures based

on the indication information.
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10. The method as claimed in claim 7, further comprising a
step of determining a flag indicating that use of adjacent inter
mode block data is constrained when an intra mode block is
reconstructed, the flag being included in the bit stream of the

second layer.

11. The method as claimed in claim 10, wherein step (1) and
step (2) are performed when the determined flag indicates that

use of adjacent inter mode block data is constrained.

12. The method as claimed in claim 10, further comprising
a step of determining whether an inter mode block of the second
layer is first reconstructed or not in order to reconstruct a
corresponding block having a specific mode in a picture of the
first layer without performing step (1) if the determined flag
indicates that use of adjacent inter mode block data is not

constrained.

13. The method as claimed in claim 7, wherein the indication
information is included in one of a slice header, a picture header,

a sequence header, and a picture group header.

14. A method for decoding encoded bit streams of a first
layer and a second layer by receiving the encoded bit streams,
the method comprising the steps of:

(1) determining indication information indicating that use
of adjacent inter mode block data is constrained when an intra
mode block is reconstructed, the flag being included in the bit
stream of the gecond layer; and

(2) determining indication information representing that
all or a part of data of the first layer are coded in an inter-layer

prediction constraint state or in an inter-layer prediction
19
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unconstraint state, the indication information being provided
through the bit stream of the first layer if the determined
indication information of step (1) indicates that the use of the

adjacent inter mode block data is constrained.

15. The method as claimed in claim 14, wherein the indication
information is included in one of a slice header, a picture header,

a sequence header, and a picture group header.
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FIG. 1a
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FIG. 1b
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