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is provided. The method includes: obtaining a flag indicating whether the RPS
is determined based on picture order count (POC) values of the current picture
and a previous picture or whether the RPS is determined based on an index of a

[57] | Abstract:

reference RPS, which is an identification value of the reference RPS which is one
of pre-defined RPSs and is referred to in determining the RPS, and a delta RPS
which is a difference value between a POC vale of a reference picture included in
the reference RPS and a POC value of a reference picture included in the RPS; and
determining the RPS according to a value of the flag.
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used in predictive decoding of the current picture is signaled by the first signaling
method. The flag adding unit 130 may set the flag value to O in the case where the
RPS to be used in predictive decoding of the current picture is signaled by the
second signaling method. Thus, the decoding portion may determine the signaling
method based on the flag value and determine the RPS to be used in predictive

decoding of the current picture based on the determined signaling method.

The picture encoding unit 140 may encode the current picture by using the
RPS determined by the RPS determination unit 110. The encoded picture may be
converted to a bit stream to be transferred to a video decoding apparatus 200 via the

output unit 150.

The output unit 150 may output the encoded picture and a bit stream
associated with information necessary for decoding the picture. The flag added to
the bit stream by the flag adding unit 130 is the information necessary for decoding
pictures and may be output by the output unit 150 by being added to the bit stream.

FIGS. 2A and 2B are block diagrams of an internal structure of the video
decoding apparatus 200 according to an embodiment of the present invention.

Referring to FIG. 2A, the video decoding apparatus 200 may include an RPS

determination unit 201.

The RPS determination unit 201 may determine whether to determine an
RPS based on a delta RPS and determine the RPS based on a result of the
determination, in order to determine the RPS which is a set of reference pictures that

are used in predictive decoding of a current picture.

Referring to FIG. 2B, the video decoding apparatus 200 may include a
receiving unit 210, a flag obtaining unit 220, an RPS determination unit 230, and a
picture decoding unit 240. The RPS determination unit 230 of FIG. 2B corresponds
to the RPS determination unit 201 of FIG. 2A, and thus, its description will not be
repeated here.

The receiving unit 210 may receive a bit stream with respect to an encoded

picture to perform parsing.

The flag obtaining unit 220 may obtain a flag to obtain an RPS in the bit
stream for which the parsing is performed. According to a value of the flag, the RPS
to be used in predictive decoding of the current picture is determined based on POC
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values of the current picture and a previous picture, according to the first signaling
method. Alternatively, the RPS to be used in predictive decoding of the current
picture is determined based on the delta RPS and an index of a reference RPS
transferred from the video encoding apparatus 100, according to the second

signaling method.

The RPS determination unit 230 may determine the RPS to be used in
predictive decoding of the current picture according to the flag obtained by the flag
obtaining unit 220. According to the first signaling method, the RPS determination
unit 230 may determine the delta RPS of the RPS based on a difference value
between the POC values of the current picture and the previous picture, and may
determine an RPS used in predictive decoding of the previous picture. In addition,
the RPS determination unit 230 may add the determined delta RPS to the RPS used
in predictive decoding of the previous picture in order to determine the RPS to be
used in predictive decoding of the current picture. That is, the RPS may be
determined based on a value of the delta RPS added to each of POC values of
reference pictures included in the RPS used in predictive decoding of the previous
picture. Also, according to the second signaling method, the RPS determination unit
230 may obtain a reference RPS by using an index of the reference RPS transferred
from the video encoding apparatus 100. Also, the RPS determination unit 230 may
obtain the RPS to be used in predictive decoding of the current picture by adding the
delta RPS transferred from the video encoding apparatus 100 to the reference RPS.
That is, the RPS may be determined based on the value of the delta RPS added to
each of the POC values of the reference pictures included in the reference RPS.

The picture decoding unit 240 may decode a picture by using the RPS
determined by the RPS determination unit 230.

FIG. 3 is a block diagram of an internal structure of a picture encoding unit

300 according to embodiment of the present invention.

Referring to FIG. 3, the picture encoding unit 300 may include a movement
estimation unit 301, a movement compensation unit 302, an intra-prediction unit 303,
a converting unit 305, a quantization unit 306, an entropy encoding unit 307, a
reverse quantization unit 308, a reverse converting unit 309, a deblocking unit 310,
and a loop filtering unit 311. The picture encoding unit 300 of FIG. 3 may correspond

to the picture encoding unit 140 of FIG. 1.
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The movement estimation unit 301 may estimate the movement of the current
picture by using reference pictures included in an RPS with respect to a current
picture which is a picture currently input from the outside among pictures forming a

video.

The movement compensation unit 302 may generate a predictive picture of
the current picture by using the reference pictures included in the RPS with respect
to the current picture. In more detail, the movement compensation unit 302 may
generate the predictive picture of the current picture by using the movement of the

current picture, which is estimated by the movement estimation unit 301.

The intra-prediction unit 303 may predict each of intra mode blocks among
blocks forming the current picture to generate the predictive picture of the current

picture.

The converting unit 305 may convert a residual picture, which is calculated by
subtracting the predictive picture from the current picture, from a spatial domain to a
frequency domain. For example, the converting unit 305 may convert the residual
picture from the spatial domain to the frequency domain by using an integer
transform of the discretc:: Hadamard transform (DHT) and discrete cosine transform
(DCT).

The quantization unit 306 may quantize frequency coefficients of the residual

picture converted by the converting unit 305.

The entropy encoding unit 307 may generate a bit stream by entropy-
encoding results of quantization by the quantization unit 306. In particular, the
entropy encoding unit 307 may entropy encode information for video decoding, for
example, RPS information used in inter-prediction, movement vector information,
location information of neighboring blocks used in intra-prediction, in addition to the

results of quantization by the quantization unit 306.

The reverse quantization unit 308 may reverse-quantize the results of

quantization by the quantization unit 306.

The reverse converting unit 309 may convert results of quantization by the
reverse quantization unit 308. That is, the reverse converting unit 309 may convert
conversion coefficient values from a frequency domain to a spatial domain to restore

the residual picture of the current picture and the predictive picture.
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The deblocking unit 310 and the loop filtering unit 311 may adaptively perform

filtering for the picture restored by the reverse quantization unit 308.

FIG. 4 is a block diagram of an internal structure of a picture decoding unit

according to an embodiment of the present invention.

Referring to FIG. 4, the picture decoding unit 400 may include a parsing unit
401, an entropy decoding unit 403, a reverse quantization unit 405, a reverse
converting unit 407, an intra-prediction unit 409, a movement compensation unit 415,
a deblocking unit 411, and a loop filtering unit 413. The picture decoding unit 400 of
FIG. 4 may correspond to the picture decoding unit 240 of FIG. 2.

The parsing unit 401 may perform parsing with respect to data of an encoded
picture which is to be decoded and with respect to information related to decoding,

which is necessary for encoding, from a bit stream.

The entropy decoding unit 403 may restore information for video decoding by

entropy decoding the bit stream.

The reverse quantization unit 405 may restore conversion coefficient values

by reverse quantizing values restored by the entropy decoding unit 403.

The reverse converting unit 407 may restore a residual picture of a current
picture and a predictive picture by converting the conversion coefficient values
restored by the reverse quantization unit 402 from a frequency domain to a spatial

domain.

The intra-prediction unit 409 may generate the predictive picture of the
current picture by predicting a value of a block of the current picture from a value of a
restored block located neighboring a block of the current picture. The restored
picture may be generated by adding the residual picture to the predictive bicture.

The movement compensation unit 415 may generate the predictive picture of
the current picture from reference pictures included in an RPS to be used in
predictive decoding of the current picture. The restored picture may be generated by

adding the residual picture to the predictive picture.

The deblocking unit 411 and the loop filtering unit 413 may adaptively perform
filtering for the restored picture.
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FIG. 5 is a flowchart illustrating a method of signaling an RPS according to an

embodiment of the present invention.

Referring to FIG. 5, the picture encoding apparatus 100 according to an
exemplary embodiment may determine an RPS to be used in predictive decoding of
a current picture in operation S501. That is, the picture encoding apparatué 100 may
determine the RPS which is a set of pictures to be referred to in encoding the current
picture. The picture encoding apparatus 100 may determine the RPS by referring to
an index of one of RPSs defined in an SPS or may additionally define an RPS in a
slice header in addition to the RPS defined in the SPS. According to an exemplary
embodiment, in the case where an additional RPS is defined in the slice header in
addition to the RPS defined in the SPS, the RPS may be defined by first and second

signaling methods that will be described later.

The picture encoding apparatus 100 may determine whether the RPS is

obtained based on a delta RPS in operation S503.

The picture encoding apparatus 100 may signal the RPS based on a result of

the determination of operation S503, in operation S505.

FIG. 6 is a flowchart illustrating a method of signaling an RPS according to an

embodiment of the present invention.

Referring to FIG. 6, the picture encoding apparatus 100 may signal an RPS to
be used in predictive encoding of a current picture based on a delta RPS, in
operation S601.

In the case where the picture encoding apparatus 100 signals the RPS based
on the delta RPS, the picture encoding apparatus 100 may determine whether the
RPS is obtained based on a difference value between POC values of a current
picture and a previoUs picture in order to signal the RPS to be used in predictive
decoding of the current picture according to the first method of signaling the RPS to
be used in predictive decoding of the current picture, or whether the RPS is obtained
based on the delta RPS of the RPS and an index of a reference RPS that may be
referred to in determining the RPS in order to signal the RPS to be used in predictive
decoding of the current picture according to the second method of signaling the RPS
to be used in predictive decoding of the current picture, in operation S603. Here, the
reference RPS may be one of RPSs pre-defined in an SPS and may be identified as

an index of the reference RPS. The picture encoding apparatus 100 may determine
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one of the two signaling methods, which has better encoding efficiency. For
example, the picture encoding apparatus 100 may determine the method of signaling
the RPS based on a rate distortion cost. When the RPS is signaled by the first
signaling method according to which the RPS is obtained based on the difference
value between the POC values of the current picture and the previous picture in
operation S605, a flag having a value of 1 may be added to a predetermined domain
of a bit stream in operation S607. By this, the RPS to be used in predictive decoding

of the current picture may be signaled.

When the RPS to be used in predictive decoding of the current picture is
signaled by the second signaling method according to which the delta RPS and the
index of the reference RPS are signaled in operation S605, a flag having a value of 0

may be added to a predetermined domain of the bit stream in operation S609.

According to the second signaling method, the picture decoding apparatus
200 needs the delta RPS of the current picture and the index of the reference RPS in
order to obtain the RPS to be used in predictive decoding of the current picture by an
inter-RPS method, and thus, the delta RPS of the current picture that is encoded and
the index of the reference RPS need to be added to the bit stream.

The picture de;:oding apparatus 100 may determine the index of the
reference RPS to be referred to in obtaining the RPS to be used in predictive
decoding of the current picture in operation S611. Here, the picture decoding
apparatus 100 may determine the index of the reference RPS based on encoding
efficiency. The reference RPS is pre-defined in the SPS and may be identified as an
index of each RPS.

The picture encoding apparatus 100 may obtain the delta RPS by using the
index of the reference RPS determined in operation S611, in operation S613. The
picture encoding apparatus 100 may obtain the reference RPS defined in the SPS by
using the index of the reference RPS and may obtain the delta RPS by obtaining a
difference between the obtained reference RPS and the RPS to be used in predictive

decoding of the current picture.

In addition, a value indicating a reference picture of the reference RPS to
which the delta RPS is applied may be defined in operation S613. For example,
when the referenc_e RPS is {-1, 1, 3, 5}, the RPS to be used in predictive decoding of
the current picture and to be signaled is {-2, 0, 2}, and a value of the delta RPS is -1,
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the determined RPS may have the same value as the RPS of {-2, 0, 2} only when the
delta RPS is not applied to a POC value of a fourth reference picture when applying
the delta RPS to the reference RPS. Thus, {1, 1, 1, 0} in which a fourth value for the
fourth reference bicture is 0 may be defined as a value indicating the reference
picture to which the delta RPS is applied. The value indicating the reference picture
to which the delta RPS is applied may be defined and signaled by the first signaling

method as well as the second signaling method.

The picture encoding apparatus 100 may signal the RPS to be used in
prediction decoding of the current picture by encoding the index of the reference RPS
and the deita RPS to add to the predetermined domain of the bit stream.

FIG. 7 is a flowchart illustrating a method of determining an RPS according to

an embodiment of the present invention.

Referring to FIG. 7, the picture decoding apparatus 200 may determine
whether to determine the RPS based on a delta RPS, in order to determine an RPS

to be used in predictive decoding of a current picture, in operation S701.

In operation S703, the picture decoding apparatus 200 may determine the

RPS based on a result of the determination of operation S701.

FIG. 8 is a flowchart illustrating a method of determining an RPS according to

an embodiment of the present invention.

Referring to FIG. 8, when the picture decoding apparatus 200 determines the
RPS based on the delta RPS, the picture decoding apparatus 200 may obtain a flag
indicating whether a first signaling method or a second signaling method is used to
determine the RPS to be used in predictive decoding of the current picture, in

operation S801.

When the flag is 1 in operation S803, the picture decoding apparatus 200
may determine the RPS to be used in predictive decoding of the current picture by

using the first signaling method.

The picture decoding apparatus 200 may obtain POC values of the current
picture and a previous picture according to the first signaling method, in operation
S805.
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The picture decoding apparatus 200 may obtain the delta RPS of the current
picture by using the obtained POC value in operation S807. That is, the picture

- decoding apparatus 200 may determine a difference value between the POC value of

the current picture and the POC value of the previous picture as the delta RPS of the

RPS to be used in predictive decoding of the current picture.

The picture decoding apparatus 200 may obtain an RPS used in predictive
decoding of the previous picture, where the RPS is capable of being used as a
reference RPS to obtain the RPS, in operation S809.

The picture decoding apparatus 200 may obtain the RPS by using the delta
RPS and the RPS used in predictive decoding of the previous picture, in operation
S811. That is, the picture decoding apparatus 200 may obtain the RPS by adding
the delta RPS to POC values of reference pictures included in the RPS used in
predictive decoding of the previous picture. Here, the RPS may be obtained by
further using a value indicating the reference picture to which the delta RPS is

applied.

Meanwhile, when the flag is 0 in operation S803, the picture decoding
apparatus 200 may determine the RPS to be used in predictive decoding of the

current picture by using the second signaling method.

The picture decoding apparatus 200 may obtain an index of the reference
RPS and the delta RPS from a predetermined domain of a bit stream, in operation
S813.

The picture decoding apparatus 200 may obtain the reference RPS by using
the index of the reference RPS obtained in operation S813, in operation S815. The
reference RPS may be a value pre-defined in an SPS, which may be identified as an

index.

The picture decoding apparatus 200 may determine the RPS to be used in
predictive decoding of the current picture based on the reference RPS and the delta
RPS in operation S817. That is, the picture decoding apparatus 200 may obtain the
RPS to be used in predictive decoding of the current picture by adding the delta RPS
to POC values of reference pictures of the reference RPS. Here, the RPS to be used
in predictive decoding of the current picture may be determined based on a value
indicating the reference picture of the reference RPS to which the delta RPS may be

applied.
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FIG. 9 is a view of an example of an SPS according to an embodiment of the

present invention.

Referring to FIG. 9, num_short_term_ref_pic_sets (1) may be defined in the
SPS as the number of a short term RPS, and short_term_ref_pic_set (i) (3) may be
defined in the SPS as much as a value of num_short_term_ref pic_sets (1). As
described earlier, an RPS which is a set of reference pictures that are used in
predictive decoding of a picture may be defined in the SPS, and each RPS may be

identified as an index.

FIG. 10 is a view of an example of a slice header according to an

embodiment of the present invention.

Referring to FIG. 10, when the short term RPS is defined in the slice header,
0 may be added to a value of short_term_ref_pic_set_flag (5). When the value of
short_term_ref_pic_set_sps_flag (5) is 0, the short term RPS may be defined in
short_term_ref_pic_set (num_short_term_ref_pic_sets) (7) of the slice header. The
RPS defined in the slice header may be a value other than the RPS defined in the
SPS.

FIG. 11 is a view of an example of a short term RPS according to an

embodiment of the present invention.

Referring to FIG. 11, the short term RPS that may be defined in the slice

header illustrated in FIG. 10 may be defined in short_term_ref_pic_set (idx).

A value of inter_ref_pic_set_prediction_flag (9) may be determined based on
whether or not the RPS is defined by an inter RPS method.

In the case where, if the value of inter_ref_pic_set_prediction_flag is 1 in
if(inter_ref_pic_set_prediction_flag) (11), idx is num_short_term_ref_pic_sets (13),
that is, in the case where an index of the RPS is the same as the number of the short
RPSs defined in the SPS, a value of derived_delta_rps_flag (15) may be determined.

The index of the short term RPS defined in the SPS may have a value in a
range of 0 to num_short_term_ref_pic_sets-1. Thus, the case where the index of the
RPS is the same as the number of the short term RPSs defined in the SPS is the
case where an RPS which is not defined in the SPS is defined in the slice header.
That is, the value of derived_delta_rps_flag (15) may be determined in the case
where the RPS which is not defined in the SPS is defined in the slice header.
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The value of derived_delta_rps_flag (15) may correspond to the flag that may
be obtained by being added to the bit stream according to an-exemplary
embodiment. Also, the RPS may be signaled based on the value of

derived_delta_rps_flag (15).

in the case where derived_delta_rps_flag (15) is 0, the video decoding
apparatus 200 may obtain the RPS to be used in predictive decoding of the current
picture by using the delta RPS and the index of the reference RPS.

In the case where derived_delta_rps_flag (15) is 1, the delta RPS and the
index of the reference RPS may be obtained from delta_idx_minus1 (19),

delta_rps_sign (21), and abs_delta_rps_minus1 (23) by Equations 1 and 2 below.
[Equation 1]
DeltaRPS = (1-2*delta_rps_sign)*(abs_delta_rps_minus1+1)
[Equation 2]
Rldx = idx-(delta_idx_minus1+1)

In Equations 1 and 2, DeltaRPS denotes the delta RPS and Rldx denotes the

index of the reference RPS.

delta_rps_sign (21) may have a value of 0 or 1, and each value may denote a
negative number or a positive number. abs_delta_rps_minus1 (23) is a value in
which 1 is subtracted from the delta RPS.

idx denotes an index of the short term RPS defined in the slice header, and
delta_idx_minus1 (19) is a delta index value, which is a value obtained by subtracting
1 from a difference value between the RPS and the index of the reference RPS.

FIGS. 12A and 12B are views of an example of an RPS of pictures according
to an exemplary embodiment. FIG. 12A illustrates a frame decoded by a random
access in which a decoding order and a POC are not the same, and FIG. 12B
illustrates a frame decoded by a low delay in which the decoding order and the POC

are the same.

Referring to FIGS. 12A and 12B, the POC 25 and 31, reference pictures 27
and 33, and delta RPSs 29 and 35 are indicated for each frame. Frame numbers are

in accordance with the decoding order.
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35

The delta RPSs 29 and 35 are each a difference value between POC values
of reference pictures included in a reference RPS and reference pictures included in
an RPS to be used in predictive decoding of a current picture. Here, the POC values
of the reference pictures are on the basis of the current picture of 0. The reference
RPS for each frame illustrated in FIG. 12A is an RPS used in predictive decoding ofa
frame previously decoded. Thus, referring to the reference pictures 27 and 33, the
RPS used in predictive decoding of a previous picture and the RPS used in predictive
decoding of the current picture has a difference that is the same as the delta RPS 29.

For example, the RPS of frame 4 is {-1, 1, 3, 7} and the RPS of frame S is {-1,
-3, 1, 5} in FIG. 12A. Also, the delta RPS of frame 5 is -2. Thus, the RPS of frame 5
may be obtained by adding the delta RPS to RPS of FIG. 4. That is, the RPS of
frame 5 may be {-1-2=-3, 1-2=-1, 3-2=1, 7-2=5}. However, the case where the delta
RPS is added to the POC value of the RPS may be restricted by a value of reference
idcs 30. That is, the RPS to be used in predictive decoding of the current picture
may be obtained by adding the delta RPS only to the POC value in which the value
of the reference idcs 30 is 1. The value of the reference idcs 30 and 36 may
correspond to a value indicating a reference picture of the RPS to which the delta

RPS may be applied.

~

Meanwhile, when comparing the delta RPSs 29 and 35 and the POC 25 and
31, a difference value between the current picture and the previous picture is the
same as the delta RPSs 29 and 35 for each frame. This is because a reference
picture of the current picture should be a reference picture of a picture previously
output or a reference picture of a picture previously decoded. Thus, according to the
one or more of the above exemplary embodiments, the video decoding apparatus
200 méy obtain the delta RPS of the RPS to be used in predictive decoding of the
current picture by using a POC difference value between the picture previously
decoded and the current picture, without the need of the delta RPS being explicitly

encoded and transferred.

As described above, according to the one or more of the above exemplary
embodiments, the video decoding apparatus 200 may obtain the deita RPS by using
the POC difference value between the current picture and the previous picture,
without the need of the delta RPS being explicitly encoded and transferred via the
video encoding apparatus 100, in order to signal the delta RPS to obtain the RPS to
be used in predictive decoding of the current picture. Therefore, the number of bits

encoded in the video encoding apparatus 100 may be reduced.
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The invention can also be embodied as computer readable codes on a
computer readable recording medium. The computer readable recording medium is
any data storage device that can store data which can be thereafter read by a
computer system. Examples of the computer readable recording medium include
read-only memory (ROM), random-access memory (RAM), CD-ROMs, magnetic
tapes, floppy disks, optical data storage devices, etc.

It should be understood that the exemplary embodiments described herein
should be considered in a descriptive sense only and not for purposes of limitation.
Descriptions of features or aspects within each embodiment should typically be

considered as available for other similar features or aspects in other embodiments.

While one or more embodiments of the present invention have been
described with reference to the figures, it will be understood by those of ordinary skill
in the art that various changes in form and details may be made therein without
departing from the spirit and scope of the present invention as defined by the

following claims.
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2.
METHOD AND APPARATUS FOR DETERMINING REFERENCE PICTURE SET
OF IMAGE ’

BACKGROUND

1. Field

One or more embodiments of the present invention/relate to a method and

apparatus for determining a reference picture set (RPS) which is a set of reference
pictures that are used in predictive decoding of a cyfrent picture that is to be

decoded.
2. Description of the Related Art

Recently, with the development of digital display technology and the advent of
high-quality digital televisions (TVs), a new codec for processing a large amount of
video data has been proposed. Information of reference pictures which are used in
predictive decoding of a current picture can be encoded and transferred to a
decoding portion. The decoding portion can perform predictive decoding of the
current picture by using the transferred information of the reference pictures.

-

SUMMARY

One or more exemplary embodiments include a method and apparatus for
determining a reference picture set (RPS) which is a set of reference pictures that

are used in predictive decoding of a current picture.

Additional aspects will be set forth in part in the description which follows and,
in part, will be apparent from the description, or may be learned by practice of the

presented embodiments.

According to one or more exemplary embodiments, a method of determining
an RPS which is a set of reference pictures that are used in predictive decoding of a
current picture includes: determining whether or not to determine the RPS based on
a delta RPS which is a difference value between a picture order count (POC) value of
a reference picture included in a reference RPS which is one of pre-defined RPSs
and is referred to in determining the RPS and a POC value of a reference picture
included in the RPS; and determining the RPS based on a result of the determining.
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The determining of the RPS may include: obtaining a flag indicating whether
the RPS is determined based on the delta RPS which is determined based on POC
values of the current picture and a previous picture or whether the RPS is determined
based on an index of the reference RPS, which is an identification value of the
reference RPS, and the delta RPS; and determining the RPS according to a value of

the flag.

The RPS may be an RPS which is not pre-defined in a sequence parameter
set (SPS).

The determining of the RPS may include: determining the delta RPS of the
RPS, based on a difference value between the POC value of the current picture and
the POC value of the previous picture; and determining the RPS based on the delta
RPS of the RPS and an RPS used in predictive decoding of the previous picture.

The determining of the RPS may include: obtaining the delta RPS and the
index of the reference RPS; obtaining the reference RPS based on the index of the
reference RPS; and determining the RPS based on a value of the delta RPS added
to POC values of the reference pictures included in the reference RPS.

The method may include: determining the RPS which is a set of reference
pictures used in predictive decoding of a current picture that is to be decoded;
determining whether to signal the RPS based on a delta RPS which is a difference
value between a picture order count (POC) value of a reference picture included in a
reference RPS which is one of pre-defined RPSs and is referred to in the determining
of the RPS and a POC value of a reference picture included in the RPS; and
signaling the RPS based on a result of the determining.

The signaling of the RPS may include: determining whether the RPS is
determined based on the delta RPS which is determined based on POC values of the
current picture and a previous picture or whether the RPS is determined based on an
index of the reference RPS, which is an identification value of the reference RPS,
and the delta RPS; and adding a flag to a predetermined domain of a bit stream

according to a result of the determining.

The RPS may be an RPS which is not pre-defined in a sequence parameter
set (SPS).
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When the RPS is obtained based on the POC values of the current picture
and the previous picture, the delta RPS of the RPS may be determined based on a
difference value between the POC value of the current picture and the POC value of
the previous picture and the RPS may be obtained based on the delta RPS of the
RPS and an RPS used in predictive decoding of the previous image.

The method may further include adding the delta RPS and the index of the
reference RPS to the predetermined domain of the bit stream, when the RPS is
obtained based on the deita RPS and the index of the reference RPS, and the RPS
may be obtained based on the reference RPS obtained based on the index of the
reference RPS and the delta RPS.

BRIEF DESCRIPTION OF THE DRAWINGS

These and/or other aspects will become apparent and more readily
appreciated from the following description of the embodiments, taken in conjunction

with the accompanying drawings in which:

FIGS. 1A and 1B are block diagrams of an internal structure of a video

encoding apparatus according to an exemplary embodiment;

-~

FIGS. 2A and 2B are block diagrams of an internal structure of a video

decoding apparatus according to an exemplary embodiment;

FIG. 3 is a block diagram of an internal structure of a picture encoding unit

according to an exemplary embodiment;

FIG. 4 is a block diagram of an internal structure of a picture decoding unit

according to an exemplary embodiment;

FIGS. 5 and 6 are flowcharts illustrating a method of signaling a reference

picture set (RPS) according to an exemplary embodiment;

FIGS. 7 and 8 are flowcharts illustrating a method of determining an RPS
according to an exemplary embodiment;

FIG. 9 is a view of an example of a sequence parameter set (SPS) according

to an exemplary embodiment;

FIG. 10 is a view of an example of a slice header according to an exemplary

embodiment;
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FIG. 11 is a view of an example of a short term RPS according to an

exemplary embodiment; and

FIGS. 12A and 12B are views of an example of an RPS of pictures according

to an exemplary embodiment.
DETAILED DESCRIPTION

Hereinafter, the present invention will be described in detail by explaining
preferred embodiments of the invention with reference to the attached drawings.
Detailed descriptions of related well known functions or configurations will be omitted
so as not to obscure the description of the present invention. Like reference

numerals in the drawings denote like elements.

The terms and words which are used in the present specification and the
appended claims should not be limited to their common or dictionary meanings,
because an inventor can define the concept of the terms appropriately to describe
his/her invention in the best manner. Therefore, they should be construed as having
a meaning and concept fit to the technological concept and scope and of the present
invention. Therefore, the embodiments and structures described in the drawings of
the present specification are just exemplary embodiments of the present invention,
and they do not represent the entire technological concept and scope of the present
invention. Therefore, it should be understood that there can be many equivalents
and modified embodiments that can substitute those described in this specification.

The principle of the present invention may be applied to an encoding standard
based on an arbitrary intra frame and an inter frame. The term “picture” used
throughout the present specification is an inclusive term to denote various forms of
video image information that may be known in the related art, such as a “frame,” a

“field,” and a “slice.”

A reference picture may be a picture that may be used for inter-prediction of a

block in a current picture.

Generally, an encoding portion may identify reference pictures by using a
picture order cbunt (POC) value. The POC value represents a relative order of
display of corresponding pictures. For example, a picture having a low POC value
may be displayed earlier than a picture having a high POC value. The order of

display and an order of decoding of pictures are different. The picture having the low
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POC value may not be decoded earlier than the picture having the high POC value.
Also, the picture having the low POC value may be decoded earlier than the picture
having the high POC value.

According to an exemplary embodiment, a description is made based on a
High Efficiency Video Coding (HEVC) standard. However, it is not limited thereto,
and may be applied to other video coding technologies. For example, a reference
picture set (RPS) is described based on the HEVC standard, but the RPS may be
applied to other standards.

Hereinafter, one or more embodiments of the present invention will be

described more fully with reference to the accompanying drawings.

FIGS. 1A and 1B are block diagrams of an internal structure of a video

encoding apparatus 100 according to an embodiment of the present invention.

Referring to FIG. 1A, the video encoding apparatus 100 may include an RPS
determination unit 101 and a signaling method determination unit 102.

An RPS refers to a set of reference pictures which are capable of being used
in predictive decoding af a current picture that is to be decoded. The RPS may be
defined in a sequence parameter set (SPS) or a slice header. The SPS is header
information including information regarding encoding of a sequence, such as a
profile, a level, and the like. The SPS may include a plurality of RPSs that are
capable of being identified as indexes. The slice header may include an additionally
defined RPS in addition to the RPS defined in the SPS. The additionally defined
RPS may be used in a picture corresponding to the slice header including the RPS.

The reference pictures included in the RPS may be indicated as a picture
order count (POC) value based on the current picture. That is, when a POC value of
the current picture for which the RPS may be used is set to 0, a POC value of the
reference picture may be indicated. Although there may be a short term RPS and a
long term RPS, the RPS hereinafter may be the short term RPS.

A method of defining the RPS in the slice header in the video encoding
apparatus 100, that is, a method of signaling an RPS, includes an inter-RPS
prediction method. According to the inter-RPS prediction method, the video
encoding apparatus 100 may signal the RPS in the slice header to obtain an RPS to
be used in predictive decoding of the current picture by referring to one of RPSs pre-
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defined in the SPS. In detail, the video encoding apparatus 100 may signal the RPS
by adding a delta RPS of the RPS and an index of an RPS that may be referred to in
determining the RPS to a bit stream. The RPS may be obtained in a decoding
portion by adding the delta RPS, which is a difference between the reference RPS
and the RPS to the reference RPS. That is, the RPS may be obtained by adding the
delta RPS to each of POC values of reference pictures included in the reference
RPS. The reference RPS is a value pre-defined in the SPS and may be identified as

an index.

According to an exemplary embodiment, the delta RPS of the RPS that is to
be used in predictive decoding of the current picture may be obtained by the fact that
the delta RPS of the RPS that is to be used in predictive decoding of the current
picture is the same as a difference between a POC value of the current picture and a
POC value of a previous picture. Here, the previous picture may refer to a picture
previous to the current picture, on a basis of an order of encoding. This is because
the reference picture of the current picture should be a reference picture of a picture
previously output or a reference picture of a picture previously decoded. Thus,
according to the exemplary embodiment, the delta RPS of the RPS may be obtained
by a POC difference between the previously decoded picture and the current picture.
Accordingly, the video encoding apparatus 100 may signal the RPS used in
predictive decoding of the current picture without adding the delta RPS and the index
of the reference RPS to the bit stream. Here, the decoding portion may obtain the
delta RPS of the RPS by the difference between the POC values of the current

- picture and the previous picture and obtain an RPS used in predictive decoding of

the previous picture, in order to obtain the RPS to be used in predictive decoding of
the current picture from the delta RPS and the RPS used in predictive decoding of

the previous picture.

The video encoding apparatus 100 according to the exemplary embodiment
may determine the RPS to be used in predictive decoding of the current picture and
may add a flag to the bit stream based on the method of signaling the RPS. Also, the
video encoding apparatus 100 may encode the current picture by using the
determined RPS.

The RPS determination unit 101 may determine the RPS to be used in
predictive decoding of the current picture. The determined RPS may be signaled
according to a signaling method determined by the signaling method determination
unit 102.
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The signaling method determination unit 102 may determine whether to signal
the RPS based on the delta RPS and may signal the RPS based on a result of the
determination, in order to signal the RPS determined by the RPS determination unit
101. '

Referring to FIG. 1B, the video encoding apparatus 100 according to the
present embodiment may include an RPS determination unit 110, a signaling method
determination unit 120, a flag adding unit 130, a picture encoding unit 140 and an
output unit 150. The RPS determination unit 110 and the signaling method
determination unit 120 of FIG. 1B respectively correspond to the RPS determination
unit 101 and the signaling method determination unit 102 of FIG. 1A, and thus, their
detailed descriptions will be omitted. The RPS determination unit 110 may determine

the RPS to be used in predictive decoding of the current picture.

The signaling method determination unit 120 may determine the method of
signaling the RPS to be used in predictive decoding of the current picture. The
signaling method determination unit 120 may determine whether to determine the
RPS based on the delta RPS and may determine the method of signaling the RPS
based on a result of the determination. According to an exemplary embodiment,
there are two methods of signaling the RPS based on the delta RPS. According to
the first signaling method, in the video encoding apparatus 100, the decoding portion
may determine the delta RPS based on POC values of the current picture and the
previous picture and may signal the RPS to determine the RPS to be used in
predictive decoding of the current picture, based on the determined delta RPS. Also,
according to the second signaling method, in the video encoding apparatus 100, the
decoding portion may signal the RPS to determine the RPS to be used in predictive
decoding of the current picture based on the delta RPS and an index of the reference
RPS used in predictive decoding of the current picture. The decoding portion may
obtain the reference RPS by using the index of the reference RPS transferred from
the video encoding apparatus 100, and may determine the RPS to be used in
predictive decoding of the current p’icture based on the delta RPS and the reference
RPS.

The flag adding unit 130 may add a flag to a bit stream according to a
signaling method determined by the signaling method determination unit 120. In
detail, the flag adding unit 130 may add flag values, which differ according to the first
signaling method and the second signaling method, to the bit stream For example,

the flag adding unit 130 may set the flag value to 1 in the case where the RPS to be

7
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CLAIMS
1. A method for decoding an encoded video, the method comprising:

obtaining, from a bitstream, the number of reference picture sets included in a

part of the bitstream about a sequence parameter set;

determining whether an index of a current reference picture set/is eggal to the

number of reference picture sets; N2

when the index of the current reference picture set is equal to the nu
reference picture sets, obtaining, from the bitstream, delta information
difference between the index of the current reference picture set and an
candidate reference picture set;

determining the index of the candidate reference picture set based on the delta

information; and

determining the current reference picture set based on the index of the
candidate reference picture set.

2. The method of claim 1, wherein a refer&nce picture set is obtained from
at least one of a first part of the bitstream and a second part of the bitstream, wherein
the first part is about the sequence parameter set and the second part is about slice
header.

3. The method of claim 2, wherein an index of a reference picture set,
which is determined based on the first part of the bitstream, is less than the number of
reference picture sets, and an index of a reference picture set, which is determined
based on the second part of the bitstream, is equal to the number of reference picture
sets.

4. The method of claim 2, wherein the delta information indicates a value
obtained by subtracting 1 from the difference between the index of the current
reference picture set and the index of the candidate reference picture set.

5. The method of claim 2, the candidate reference picture set is a

reference picture set obtained from the second part of the bitstream.

6. A method of encoding a video, the method comprising:

20
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determining reference picture sets available to predict a current image,

generating information of the number of feference picture sets included in a

part of a bistream about a sequence paraméter set;

generating delta information about a difference between an index of a current
reference picture set and an index of a candidate reference picture set , wherein the
delta information is generated to be used to determine the current reference picture
set when the index of the current reference picture set is equal to the number of the
reference picture sets in the part of the bistream about the sequence parameter set;

generating the bistream including the information of the number of reference
picture sets in the part of the bistream about the sequence parameter set and the delta
information.

7. A non-transitory computer-readable storage medium storing a bitstream
comprising:

information of the number of reference picture sets which are included in a

sequence parameter set and available to predict a current image; and

delta information about a difference between an index of a current reference
picture set and an index of a candidate reference picture set, wherein the delta
information is generated to be used to determine the current reference picture set when
the index of the current reference picture set is equal to the number of reference picture
sets included in the sequence parameter set.

21
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13—+ if(idx==num_shori_term_ref_pic_sets)
15—~ derived_delta_rps._flag u(1)
17—+  if{!derived_delta_rps_flag) {
19—+ delta_idx_minus1 ue(v)
21—+ delta_rps_sign u(1)
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delta_poc_s1_minusT[i] ue(v)
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