
1 Description METHOD AND APPARATUS FOR ENCODING AND DECODING
MULTI-VIEW IMAGE Technical Field [1] Methods and apparatuses
consistent with the present invention generally relate to encoding
and decoding a multi-view image, and more particularly, to encoding
and decoding a multi-view image in order to perform inter-view
prediction and temporal prediction that are required for encoding and
decoding at high speed. Background Art [2] In multi-view image
encoding, images input from a plurality of cameras that provide a
multi-view image are simultaneously encoded. The multi-view image is
compression encoded using temporal correlation and inter-view spatial
correlation. [3] FIG. 1 illustrates sequences of a multi-view image
according to a related art. [4] In FIG. 1, a horizontal axis is a
time axis and a vertical axis is a view axis. In multi-view image
encoding, an intra (I) picture is periodically generated for an image
from a base view and temporal prediction, or inter-view prediction is
performed based on generated I pictures, thereby predictive-encoding
other pictures. [5] Temporal prediction is performed using temporal
correlation between images from a same view, i.e., in a same row.
Inter-view prediction is performed using spatial correlation between
images at a same point of time, i.e., in a same column. [6] In FIG.
1, each row shows an image sequence from each view for a multi-view
image over time, and each column shows an image sequence from views
0, 1, 2, through to 7, sequentially from top to bottom. The view 0 is
a base view and an image sequence in the first row is from the base
view. Pictures included in the image sequence from the base view are
predictive-encoded using only temporal prediction without using
interview prediction. [7] Each column shows multi-view images at same
point of time. Pictures included in columns 110, 120 and 130, in
which an image from the base view is an I picture, are referred to as
anchor pictures. The anchor pictures are encoded using only
inter-view prediction. [8] Pictures included in the remaining columns
except for the columns 110, 120 and 130 including I pictures are
referred to as non-anchor pictures. The non-anchor pictures are
predictive-encoded using both temporal prediction and inter-view
prediction. [9] Among sequences illustrated in FIG. 1, a picture 141
in the second row and the fifth 



column will be taken as an example. Each block included in the
picture 141 is predicted using inter-view prediction and temporal
prediction. Since a prediction  2 method may differ from block to
block, reference should be made to pictures 142 and 143 in
odd-numbered rows located adjacent to the picture 141 as well as
pictures 111 and 121 that temporally precede or follow the picture
141, in order to predict the picture 141. [10] Similarly, according
to the related art, the non-anchor pictures have to be
predictive-encoded using inter-view prediction and temporal
prediction that require reference to four pictures, resulting in low
speed multi-view image encoding. Disclosure of Invention Technical
Solution [11] The present invention provides a method and apparatus
for encoding and decoding a multi-view image in which sequences of a
multi-view image can be efficiently encoded and decoded at high
speed, and a computer-readable recording medium having recorded
thereon a program for executing the methods. Advantageous Effects
[12] In prediction, pictures determined not to be reference pictures
used for inter-view prediction based on extracted information are not
referred to for inter-view prediction. Since inter-view prediction
can be efficiently performed at high speed, the speed of multi-view
image decoding also increases. [13] As described above, according to
the present invention, only some pictures included in multi-view
image sequences are predictive-encoded and decoded using inter-view
prediction during encoding and decoding of a multi-view image,
thereby speeding up the encoding and decoding. [14] Moreover, when
pictures that do not use inter-view prediction are predicted, only a
small number of pictures are referred to, thereby allowing the
efficient use of a memory required for predictive-encoding and
decoding. Description of Drawings 



[15] The above and other aspects of the present invention will become
more apparent by describing in detail exemplary embodiments thereof
with reference to the attached drawings, in which: [16] FIG. 1
illustrates sequences of a multi-view image according to a related
art; [17] FIG. 2 is a block diagram illustrating an apparatus for
encoding a multi-view image according to an exemplary embodiment of
the present invention; [18] FIG. 3 illustrates temporal levels of
sequences of a multi-view image according to an exemplary embodiment
of the present invention; [19] FIG. 4A illustrates sequences of a
multi-view image according to an exemplary embodiment of the present
invention; [20] FIG. 4B illustrates sequences of a multi-view image
and their temporal levels  3 according to an exemplary embodiment of
the present invention; [21] FIG. 5 illustrates syntax of a network
abstraction layer (NAL) unit header according to an exemplary
embodiment of the present invention; [22] FIGS. 6A and 6B illustrate
syntax of a sequence parameter set according to an exemplary
embodiment of the present invention; [23] FIGS. 6C and 6D illustrate
syntax of a supplemental enhancement information (SED message
according to an exemplary embodiment of the present invention; [24]
FIG. 7 is a flowchart illustrating a method of encoding a multi-view
image according 



to an exemplary embodiment of the present invention; [25] FIG. 8 is a
flowchart illustrating a method of encoding a multi-view image
according to another exemplary embodiment of the present invention;
[26] FIG. 9 is a block diagram illustrating an apparatus for decoding
a multi-view image according to an exemplary embodiment of the
present invention; and [27] FIG. 10 is a flowchart illustrating a
method of decoding a multi-view image according to an exemplary
embodiment of the present invention. Best Mode [28] According to one
aspect of the present invention, there is provided a method of
encoding a multi-view image. The method includes determining whether
each of pictures included in sequences of the multi-view image, which
will hereinafter be referred to as multi-view image sequences, is a
reference picture referred to by other pictures included in the
multi-view image sequences for inter-view prediction, and encoding
the pictures using at least one of inter-view prediction and temporal
prediction based on a determination result. [29] The encoding of the
pictures may include encoding a parameter for each of the pictures,
which indicates whether each of the pictures is the reference
picture. [30] According to another aspect of the present invention,
there is provided an apparatus for encoding a multi-view image. The
apparatus includes a determination unit that determines whether each
of pictures included in multi-view image sequences is a reference
picture referred to by other pictures included in the multi-view
image sequences for inter-view prediction, and an encoding unit that
encodes the pictures using at least one of inter-view prediction and
temporal prediction based on a determination result. [31] The
encoding unit may encode information about reference pictures
referred to by 



each of the pictures for at least one of inter-view prediction and
temporal prediction based on the determination result. [32] According
to another aspect of the present invention, there is provided a
method of decoding a multi-view image. The method includes receiving
a bitstream including information indicating whether each of pictures
included in multi-view image sequences  4  is a reference picture
referred to by other pictures included in the multi-view image
sequences for inter-view prediction and data about the multi-view
image sequences, extracting the information and the data about the
multi-view image sequences from the received bitstream, and decoding
the data about the multi-view image sequences based on the extracted
information. [33] The information may be included in a parameter for
each of the pictures. [34] According to another aspect of the present
invention, there is provided an apparatus for decoding a multi-view
image. The apparatus includes an extraction unit that receives a
bitstream including information indicating whether each of pictures
included in multi-view image sequences is a reference picture
referred to by other pictures included in the multi-view image
sequences for inter-view prediction and data about the multi-view
image sequences, and extracts the information and the data about the
multi-view image sequences from the received bitstream, and a
decoding unit that decodes the data about the multi-view image
sequences based on the extracted information. [35] According to
another aspect of the present invention, there is provided a method
of encoding a multi-view image. The method includes selecting
pictures to be encoded using inter-view prediction and temporal
prediction from multi-view image sequences based on temporal levels,
and encoding the selected pictures using inter-view prediction and
temporal prediction and encoding the remaining pictures included in
the multi-view image sequences using one of inter-view prediction and
temporal prediction. [36] The selecting of the pictures may include
selecting non-anchor pictures in temporal levels that are less than a
predetermined value from among all the pictures included in the
multi-view image sequences. [37] The encoding of the selected
pictures may include encoding information about the selected
pictures. [38] According to another aspect of the present invention,
there is provided an apparatus for encoding a multi-view image. The
apparatus includes a selection unit that selects pictures to be
encoded using inter-view prediction and temporal prediction from
multi-view image sequences based on temporal levels, and an encoding
unit that encodes the selected pictures using inter-view prediction
and temporal prediction and encodes the remaining pictures included
in the multi-view image sequences using one of inter-view prediction
and temporal prediction. 



[39] According to another aspect of the present invention, there is
provided a method of decoding a multi-view image. The method includes
receiving a bitstream including information about pictures encoded
using inter-view prediction and temporal prediction from multi-view
image sequences and data about the multi-view image sequences, ex-  5
tracting the information from the received bitstream, and decoding
the data about the multi-view image sequences based on the extracted
information. [40] The information may be included in a sequence
parameter or a supplemental enhancement information (SEI) message.
[41] According to another aspect of the present invention, there is
provided an apparatus for decoding a multi-view image. The apparatus
includes an extraction unit that receives a bitstream including
information about pictures encoded using inter-view prediction and
temporal prediction from multi-view image sequences and data about
the multi-view image sequences, and extracts the information from the
received bitstream, and a decoding unit that decodes the data about
the multi-view image sequences based on the extracted information.
[42] According to another aspect of the present invention, there is
provided a computer-readable recording medium having recorded thereon
a program for executing the method of encoding a multi-view image and
the method of decoding a multi-view image. Mode for Invention [43]
Hereinafter, exemplary embodiments of the present invention will be
described in detail with reference to the accompanying drawings. It
should be noted that like reference numerals refer to like elements
illustrated in one or more of the drawings. In the following
description of the present invention, detailed description of known
functions and configurations incorporated herein will be omitted for
conciseness and clarity. [44] FIG. 2 is a block diagram illustrating
an apparatus 200 for encoding a multi-view image according to an
exemplary embodiment of the present invention. [45] Referring to HG.
2, the apparatus 200 includes a control unit 210 and an encoding unit
220. 



[46] According to an exemplary embodiment of the present invention,
the control unit 210 determines whether pictures included in
sequences of a multi-view image (which will hereinafter be referred
to as multi-view image sequences) are reference pictures that are
referred to by other pictures included in the multi-view image
sequences for interview prediction. [47] The multi-view image
sequences are predictive-encoded using temporal correlation between
temporally adjacent pictures and spatial correlation between pictures
from adjacent views. Some of the multi-view image sequences may have
high temporal correlation and low spatial correlation. In this case,
inter-view prediction using spatial correlation for all the
non-anchor pictures as illustrated in FIG. 1 only increases the time
required for multi-view image encoding, without contributing to an
improvement in compression rate.  6 [48] Thus, the apparatus 200 for
encoding the multi-view image according to an exemplary embodiment of
the present invention performs predictive-encoding by performing
inter-view prediction only on some non-anchor pictures instead of on
all non-anchor pictures. To this end, the control unit 210 determines
whether each picture included in the multi-view image sequences
serves as a reference picture used for inter-view prediction. In
other words, the control unit 310 determines whether each picture is
referred to by other pictures to be predictive-encoded by inter-view
prediction. [49] According to another exemplary embodiment of the
present invention, the control unit 210 selects pictures to be
encoded using inter-view prediction and temporal prediction from the
multi-view image sequences based on temporal levels. The control unit
210 selects which picture is to be encoded using inter-view
prediction, instead of determining whether each picture is referred
to by other pictures for inter-view prediction. According to the
related art, all non-anchor pictures are predictive-encoded using
inter-view prediction and temporal prediction. However, in order to
encode only some non-anchor pictures using inter-view prediction
according to the present invention, pictures to be encoded using
inter-view prediction and temporal prediction are selected from the
multi-view image sequences based on temporal levels. [50] A temporal
level is a parameter for providing temporal scalability by dividing
an image sequence into a plurality of levels in order to allow only
some of the levels to be selected and decoded during image decoding,
as will be described in detail with reference to FIG. 3. [51] FIG. 3
illustrates temporal levels of multi-view image sequences according
to an exemplary embodiment of the present invention. [52] Referring
to FIG. 3, temporal levels of anchor pictures 310 and 312 in the
multi-view image sequences are '0'. Temporal levels of pictures 314
interposed between the anchor pictures 310 and the anchor pictures
312 are '1'. Temporal levels of pictures 316 and 318 interposed
between pictures in a temporal level of '0' and pictures in a
temporal level of '1' are '2'. Temporal levels of the remaining
pictures of the multi-view image sequences are '3'. [53] FIG. 4A
illustrates multi-view image sequences according to an exemplary
embodiment of the present invention. [54] The multi-view image
sequences illustrated in FIG. 4A are generated by the determination
of the control unit 210 as to whether each picture included in the
multi-view image sequences is referred to for inter-view prediction
or by the selection of the control unit 210 regarding pictures to be
encoded using inter-view prediction and temporal prediction. Thus,



7 [55] For example, in the multi-view image sequences according to
the related art illustrated in FIG. 1, a picture 144 in the second
row and second column refers to a picture 145 in the first row and
second column and a picture 146 in the third row and second column
for inter-view prediction. In other words, the picture 145 in the
first row and second column and the picture 146 in the third row and
second column are reference pictures for inter-view prediction of the
picture 144. [56] However, in the multi-view images according to the
exemplary embodiment of the present invention illustrated in FIG. 4A,
a picture 420 in the second row and second column does not refer to a
picture 422 in the first row and second column and a picture in the
third row and second column for inter-view prediction. Instead, the
picture 420 refers to only a picture 426 in the second row and third
column and a picture 428 in the second row and first column for
temporal prediction. [57] In the multi-view image sequences according
to the related art illustrated in FIG. 1, all pictures in
odd-numbered rows from among non-anchor pictures are referred to by
other pictures for inter-view prediction. However, in the multi-view
image sequences according to the exemplary embodiment of the present
invention illustrated in FIG. 4A, only some of pictures in
odd-numbered rows from among non-anchor pictures are referred to by
other pictures for inter-view prediction. In other words, in FIG. 4A,
only non-anchor pictures in odd-numbered columns from among
non-anchor pictures in odd-numbered rows are encoded using inter-view
prediction. [58] FIG. 4B illustrates multi-view image sequences and
temporal levels according to an exemplary embodiment of the present
invention. [59] A way to select some pictures included in the
multi-view image sequences for encoding only the selected pictures
using inter-view prediction as in FIG. 4A will now be described with
reference to FIG. 4B. [60] In FIG. 4B, pictures to be referred to for
inter-view prediction are determined based on temporal levels. In
FIG. 4B, non-anchor pictures in a temporal level of '3' are
determined not to be encoded using inter-view prediction. In other
words, only pictures in temporal levels that are less than a
predetermined value are selected to be encoded using inter-view
prediction and temporal prediction from among non-anchor pictures.
[61] The temporal levels that serve as a criterion for the
determination or selection of the control unit 210 vary according to
the characteristics of the multi-view image sequences, without being
limited to those illustrated in FIG. 4B. For example, when spatial
correlation between views is not high because of a large distance
between cameras that photograph a multi-view image, it is not
necessary to predict all non-anchor pictures using inter-view
prediction. In this case, only pictures in temporal levels of 1 or
less may be predicted using inter-view prediction, and in an extreme
case, non-anchor pictures may be predicted without using inter-view
prediction.  8 [62] Referring back to FIG. 2, according to an
exemplary embodiment of the present invention, the encoding unit 220
encodes the multi-view image sequences based on the determination or
selection result of the control unit 210. In other words, the
encoding unit 220 predictive-encodes the multi-view image sequences
using at least one of interview prediction and temporal prediction
based on the determination or selection result of the control unit
210. [63] The encoding unit 220 predicts each picture included in the
multi-view image sequences and subtracts a prediction value of each



[64] For prediction, the encoding unit 220 stores reference pictures
in a predetermined memory and performs inter-view prediction or
temporal prediction by referring to the stored reference pictures.
According to the related art, when non-anchor pictures are predicted,
all pictures for inter-view prediction and temporal prediction should
be stored in the memory. However, according to the present invention,
it is not necessary to store reference pictures for inter-view
prediction in the memory for pictures determined by the control unit
210 not to be encoded using inter-view prediction. [65] For example,
in order to encode the picture 420 in the second row and second
column in FIG. 4A, pictures 422 and 424 located above and below the
picture 420 at adjacent views to that of the picture 420 are not
reference pictures for inter-view prediction and thus are not
required to be stored in the memory, thereby allowing efficient use
of the memory. [66] The pictures that are determined by the control
unit 210 not to be referred to for inter-view prediction are not
referred to for inter-view prediction, thereby speeding up
prediction. [67] Referring back to FIG. 2, according to an exemplary
embodiment of the present invention, when the encoding unit 220
predictive-encodes the multi-view image sequences, it also encodes a
parameter indicating the determination result of the control unit 210
as to whether each picture is a reference picture used for inter-view
prediction, and inserts the encoded parameter into a bitstream Once
the control unit 210 determines whether each picture is referred to
for inter-view prediction, the encoding unit 220 encodes information
about the determination result of the control unit 210. [68] Since
determination is performed for determining whether each picture is to
be referred to by other pictures for inter-view prediction,
information about whether each picture is to be referred to by other
pictures for inter-view prediction is included in a parameter for
each picture. [69] FIG. 5 illustrates syntax of a network abstraction
layer (NAL) unit header according to an exemplary embodiment of the
present invention.  9 [70] An NAL unit is the unit of packetization
of image data. Since one NAL unit generally includes data about a
single picture, information about whether each picture is referred to
by other pictures for inter-view prediction is included in an NAL
unit header in order to be encoded. [71] Referring to FIG. 5, a
syntax element `nal_ref idc_view' is added to an NAL unit header
according to the related art, thereby indicating whether each picture
is referred to by other pictures for inter-view prediction. For
example, `nal_ref idc_view=1' means that a corresponding picture is
referred to by other pictures for inter-view prediction and `nal_ref
idc_view=0' means that the picture is not referred to by other
pictures for inter-view prediction. [72] Since new bits are assigned
to `nal_ref idc_view', a syntax element `reserved_zero_four bits' is
also added to change the number of reserved bits. [73] Referring back
to FIG. 2, when the encoding unit 220 performs encoding, it also
encodes information about reference pictures referred to by each
picture for inter-view prediction and temporal prediction. A syntax
element 'RefPicList' indicates such information. Since the control
unit 210 determines whether each picture serves as a reference
picture used for inter-view prediction, pictures that do not serve as
reference pictures for inter-view prediction are not referred to by
other pictures when the encoding unit 220 encodes the multi-view
image sequences. [74] Thus, when the encoding unit 220 encodes



[75] For example, when the picture 420 illustrated in FIG. 4A is
encoded according to the related art, the pictures 422 and 424
located above and below the picture 420 at adjacent views to that of
the picture 420 are reference pictures and information regarding the
pictures 422 and 424 is included in `RefPicLise. However, according
to an exemplary embodiment of the present invention, information
about the pictures 422 and 424 determined by the control unit 210 not
to be reference pictures for the picture 420 is not included in
`RefPicLise. [76] According to another exemplary embodiment of the
present invention, the encoding unit 220 also encodes information
about pictures selected by the control unit 210 to be encoded using
inter-view prediction and temporal prediction and inserts the encoded
information into a bitstream, as will be described in detail with
reference to FIGS. 6A and 6B. [77] FIG. 6A illustrates syntax of a
sequence parameter set according to an exemplary embodiment of the
present invention. [78] Referring to FIG. 6A, the encoding unit 220
may include information for specifying pictures selected by the
control unit 210 in a sequence parameter set and encode the  10
sequence parameter set. The sequence parameter set according to the
present invention includes a syntax element 'temporallevel_max' and a
syntax element `use_interview_pred_temporallevel[i]'. [79]
'temporal_level_max' is information indicating the number of
different temporal levels of multi-view image sequences encoded by
the apparatus 200 for encoding a multi-view image. The multi-view
image sequences illustrated in FIG. 3B have temporal levels from '0'
to '3', and thus 'temporal_level_max' is '3'. [80]
cuse_interview_pred_temporaLlevelfir is information for specifying
pictures to be predictive-encoded using inter-view prediction and
temporal prediction. When interview prediction is performed on only
pictures in a temporal level of '1' or '2' as in FIG. 4B,
`use_interview_pred_temporallevel[l]' is '1' and
`use_interview_pred_temporallevel[2]' is '1'. [81]
`use_interview_pred_temporal_level[3]' may be set to '0'. The values
'0' and '1' are flag information indicating whether pictures in a
corresponding temporal level are predicted using inter-view
prediction. [82] Pictures in a temporal level of '0' are anchor
pictures. Since the anchor pictures are predictive-encoded using only
inter-view prediction, 'use_interview_pred_temporal_level[0}' is not
separately set. [83] FIG. 6B illustrates syntax of a sequence
parameter set according to another 



exemplary embodiment of the present invention. [84] In FIG. 4B, the
control unit 210 selects pictures to be predictive-encoded using
inter- view prediction and temporal prediction based on temporal
levels. In other words, pictures in a particular temporal level are
not temporally predicted. However, those pictures may also be
selected based on views as well as temporal levels. [85] For example,
pictures in a temporal level of '1' or '2' from among pictures in a
multi-view image sequence from a view 1 are inter-view predicted and
temporally predicted, and pictures in a temporal level of 1 from
among pictures in a multi-view image sequence from a view 3 are
inter-view predicted and temporally predicted. In other words,
pictures to be inter-view predicted and temporally predicted are
selected separately for each view. In this case, a syntax element for
specifying selected pictures for each view is required. [86]
Referring to FIG. 6B, the sequence parameter set includes syntax
elements 'temporal_level_max' and 'use_interview_pred_temporal_level
[i][j]'. [87] 'temporalievel_max' is the same as 'temporal_level_max'
illustrated in FIG. 6A, but `useinterview_pred_temporaLlevel[i][jr is
different from 'use_interview_pred_temporal_level[i]' illustrated in
FIG. 6A. [88] In 'use_interview_pred_temporal_level[i] W' T indicates
a view and 'I indicates a temporal level. As mentioned above, it is
assumed that pictures in a temporal level of  11 '1' or '2' from
among pictures in a multi-view image sequence from a view 1 are
interview predicted and temporally predicted, and pictures in a
temporal level of '1' from among pictures in a multi-view image
sequence from a view 3 are inter-view predicted and temporally
predicted. [89] In this case, cuse_interview_pred_temporallevd[1][1]'
is '1',  `use_interview_pred temporallevel[1][2]' is '1',
`use_interview_pred_temporaLlevel[1][3]' is '0',
`use_interview_pred_temporal_level[3][1]' is '1',
cuse_interview_pred_temporallevel[3][2]' is '0', and
cuse_interview_pred_temporallevel[3][3]' is '0'. The values '0' and
'1' are flag information indicating whether pictures in a
corresponding temporal level in a multi- view image sequence from a
corresponding view are predicted using inter-view prediction as in
FIG. 6A. [90] FIG. 6C illustrates a supplemental enhancement
information (SET) message according to an exemplary embodiment of the
present invention. [91] Referring to FIG. 6C, the encoding unit 220
may include information for specifying pictures selected by the
control unit 210 in the SEI message and encode the SEI message. 



[92] The SET message is additional information required to decode a
video coding layer and may include timing information for each
picture, information about pan/scan functions, and information
required for random access. The SEI message may also include
information separately defined by a user. The SEI message according
to the exemplary embodiment of the present invention includes
information for specifying pictures selected by the control unit 210
for inter-view prediction. [93] In FIG. 6C, 'temporal_level_max' and
cuse_interview_prediction_temporallevellic are the same as those in
FIG. 6A. [94] FIG. 6D illustrates an SEI message according to another
exemplary embodiment of the present invention. [95] In FIG. 6D,
'temporal_level_max' and `useinterview_prediction_temporaLlevel[i][jr
are the same as those in FIG. 6B. [96] FIG. 7 is a flowchart
illustrating a method of encoding a multi-view image according to an
exemplary embodiment of the present invention. [97] Referring to FIG.
7, in operation 710, the apparatus 200 for encoding a multi-view
image illustrated in FIG. 2 determines whether each picture included
in multi-view image sequences is a reference picture used for
inter-view prediction. In other words, it is determined whether each
picture is referred to by other pictures included in the multi-view
image sequences for inter-view prediction. [98] In the method of
encoding a multi-view image according to the exemplary em-  12 



bodiment of the present invention, only some non-anchor pictures are
predicted using inter-view prediction instead of predictive-encoding
all the non-anchor pictures using inter-view prediction. Thus, only
some pictures are referred to by other pictures for inter-view
prediction. To this end, it is determined whether each picture is
referred to by other pictures for inter-view prediction in operation
710. Reference pictures used for inter-view prediction may be
determined based on temporal levels. [99] In operation 720, the
apparatus 200 encodes pictures in the multi-view image sequences
using at least one of inter-view prediction and temporal prediction
based on the determination of operation 710. [100] Each of the
pictures in the multi-view image sequences are predicted using at
least one of inter-view prediction and temporal prediction and a
prediction value of each of the pictures is subtracted from the
original picture, thereby generating residual data of the multi-view
image sequences. [101] Inter-view prediction is performed without
referring to pictures determined, in operation 710, not to be
reference pictures used for inter-view prediction, thereby speeding
up prediction and allowing efficient memory use. [102] In multi-view
image sequence encoding, information about pictures determined, in
operation 710, to be reference pictures used for inter-view
prediction is also encoded and inserted into a bitstream. More
specifically, information indicating whether each picture is a
reference picture used for inter-view prediction is inserted into a
parameter for each picture. The information may be included in an NAL
unit header in order to be encoded, as mentioned above. [103] FIG. 8
is a flowchart illustrating a method of encoding a multi-view image
according to another exemplary embodiment of the present invention.
[104] Referring to FIG. 8, the apparatus 200 for encoding a
multi-view image illustrated in FIG. 2 selects pictures to be encoded
using inter-view prediction and temporal prediction based on temporal
levels in operation 810. The apparatus 200 may also select the
pictures to be encoded using inter-view prediction and temporal
prediction for each view of the multi-view image sequences. More
specifically, non-anchor pictures in a temporal level less than a
predetermined value are selected as the pictures to be encoded using
inter-view prediction and temporal prediction. [105] In operation
820, the apparatus 200 encodes multi-view image sequences based on
the selection result of operation 810. More specifically, the
pictures selected in operation 810 are predictive-encoded using
inter-view prediction and temporal prediction, and the remaining
pictures in the multi-view image sequences are predictive-encoded
using one of inter-view prediction and temporal prediction. While all
non-anchor pictures in the multi-view image sequences are
predictive-encoded using inter-view prediction and temporal
prediction according to the related art, only  13 some of the
non-anchor pictures are predictive-encoded using inter-view
prediction and temporal prediction according to the exemplary
embodiment of the present invention, thereby speeding up multi-view
image encoding. [106] During multi-view image sequence encoding,
information about the pictures selected for inter-view prediction in
operation 810 is also encoded and inserted into a bitstream. As
mentioned previously, the information may be encoded in the form of a
sequence parameter or an SEI message and inserted into a bitstream. 



[107] FIG. 9 is a block diagram illustrating an apparatus 900 for
decoding a multi-view image according to an exemplary embodiment of
the present invention. [108] Referring to FIG. 9, the apparatus 900
includes an extraction unit 910 and a decoding unit 920. [109] The
extraction unit 910 receives a bitstream including data about
multi-view image sequences encoded by the method of encoding a
multi-view image according to the present invention. Here, the data
about the multi-view image sequences is residual data of the
multi-view image sequences, and the bitstream includes information
about whether each picture in the multi-view image sequences is a
reference picture used for inter-view prediction or information about
whether each picture has been encoded inter-view prediction and
temporal prediction. [110] Upon receipt of the bitstream, the
extraction unit 910 extracts information from the received bitstream.
More specifically, the extraction unit 910 extracts a parameter
indicating each picture is a reference picture used for inter-view
prediction or a parameter indicating each picture has been encoded
using inter-view prediction and temporal prediction. Preferably, but
not necessarily, the extraction unit 910 extracts information
included in an NAL unit header, a sequence parameter, or an SEI
message. [111] The decoding unit 920 decodes data about the
multi-view image sequences based on the information extracted by the
extraction unit 910. The data about the multi-view image sequences
included in the bitstream is the residual data of the multi-view
image sequences. [112] Thus, the decoding unit 920 predicts each
picture in the multi-view image sequences using at least one of
inter-view prediction and temporal prediction based on the
information extracted by the extraction unit 910, and adds the
prediction result to the residual data of the multi-view image
sequences, thereby reconstructing the multi-view image sequences.
[113] For prediction, the decoding unit 920 stores reference pictures
in a predetermined memory and performs prediction. However, for
inter-view prediction, the apparatus 900 does not store pictures that
are not reference pictures used for inter-view prediction in the
memory based on the information extracted by the extraction unit 910.
Thus, the number of reference pictures to be stored in the memory is
reduced  



14 during prediction, thereby allowing the efficient use of the
memory. [114] Moreover, all non-anchor pictures are not inter-view
predicted, thereby improving prediction speed. Furthermore, fast
random access is possible. For example, when the picture 420 in the
second row and second column in FIG. 4A is randomly accessed, it is
not necessary to decode the pictures 422 and 424 located above and
below the picture 420 at adjacent views to that of the picture 420
because they have already been determined not to be reference
pictures used for inter-view prediction. Thus, fast prediction and
random access are possible. [115] FIG. 10 is a flowchart illustrating
a method of decoding a multi-view image according to an exemplary
embodiment of the present invention. [116] Referring to FIG. 10, the
apparatus 900 for decoding a multi-view image in FIG. 9 receives a
bitstream including data about multi-view image sequences in
operation 1010. The data about the multi-view image sequences is
residual data of the multi-view image sequences. [117] In operation
1020, the apparatus 900 extracts information indicating whether each
picture included in the multi-view image sequences is a reference
picture used for inter-view prediction or information indicating
whether each picture has been encoded using inter-view prediction and
temporal prediction from the received bitstream. The data about the
multi-view image sequences, i.e., the residual data, is also
extracted. To this end, information included in an NAL unit header, a
sequence parameter, or an SEI message may be extracted. [118] In
operation 1030, the apparatus 900 decodes the multi-view image
sequences based on the information extracted in operation 1020. More
specifically, the multi-view image sequences are predicted using at
least one of inter-view prediction and temporal prediction based on
the extracted information and the residual data extracted in
operation 1020 is added to the prediction result, thereby
reconstructing the multi-view image sequences. [119] Meanwhile, the
exemplary embodiments of the present invention can be written as
computer programs and can be implemented in general-use digital
computers that execute the programs using a computer readable
recording medium or other transmission media. Examples of the
computer readable recording medium include magnetic storage media
(e.g., ROM, floppy disks, hard disks, etc.), and optical recording
media (e.g., CD-ROMs, or DVDs). The other transmission media that can
include carrier waves (e.g., transmission through the Internet). The
computer readable recording medium can also be distributed over
network coupled computer systems so that the computer readable code
is stored and executed in a distributed fashion. [120] While the
present invention has been particularly shown and described with
reference to exemplary embodiments thereof, it will be understood by
those of ordinary skill in  



15 the art that various changes in form and detail may be made
therein without departing from the spirit and scope of the present
invention as defined by the following claims.  16 Claims  1. An
apparatus for predictive-decoding a multi-view image, the apparatus
comprising: a receiving unit that receives a bitstream comprising
information indicating whether each of pictures included in
multi-view image sequences is a reference picture referred to by
others of the pictures included in the multi-view image sequences for
inter-view prediction and data about the multi-view image sequences;
an extraction unit that extracts the information and the data about
the multi-view image sequences from the bitstream; and a decoding
unit that decodes the data about the multi-view image sequences based
on the extracted information.  2. The apparatus of claim 1, wherein
the parameter is a network abstraction layer (NAL) unit header for
each of the pictures.  3. The apparatus of claim 1, wherein the
extraction unit extracts information about reference pictures
referred to by each of the pictures for at least one of interview
prediction and temporal prediction. 


