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Description
METHOD AND APPARATUS FOR ENCODING AND

DECODING MULTI-VIEW VIDEO TO PROVIDE UNIFORM

[1]

[2]
[3]

[4]

[5]
[6]

PICTURE QUALITY
Technical Field

The present invention relates to a method and apparatus for encoding and decoding
multi-view video, and more particularly, to a method and apparatus for encoding and
decoding multi-view video to provide uniform picture quality with respect to different
viewpoints.

Background Art

FIG. 1 illustrates an example of a multi-view video input system.

As illustrated in FIG. 1, multi-view video is a plurality of video frames taken by and
received from a plurality of cameras, each of which is at a different viewpoint. Ac-
cordingly, an apparatus for encoding multi-view video receives a plurality of video
frames taken at different viewpoints from a plurality of cameras. Accordingly, multi-
view video generally requires a large amount of data storage space, and compression-
encoding is essential in order to effectively provide three-dimensional (3D) services
using multi-view video.

Recently, as a standard for multi-view encoding, a motion video experts group 2
multi-view profile (MPEG-2 MVP) was proposed. Also, the MPEG is a work group
that prepares the 3D-AV standards. The MPEG-2 MVP standard is limited in use to
stereo video, while the MPEG 3D-AV standard has been prepared to standardize
encoding multi-view video corresponding to camera arrays, such as 1-D parallel, 2-D
parallel, 1-D arc, etc.

FIG. 2 is a view for explaining an example to which the MPEG-2 MVP is applied.

According to the MPEG-2 MVP standard, when 3D video is encoded using a left
view video frame and a right view video frame, the 3D video is encoded and
reproduced using a scalable codec for detecting correlation between the two video
frames and variably encoding a difference between the two video frames according to
a network status. Here, the encoding is performed under an assumption that the left
view video frame is a base layer video frame and the right view video frame is an en-
hancement layer video frame. The base layer video frame is a video frame which can
be encoded using only its own information, and the enhancement layer video frame is a
video frame which is additionally encoded and transmitted in order to enhance the
picture quality of the base layer video frame when the network is stable. As such,

encoding using base layer video frames and enhancement layer video frames is called
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'scalable coding'.

In FIG. 2, the left view video frame, which is a base layer video frame, is encoded by
a method such as the existing main profile, without using disparity information of
video frames taken at different viewpoints. That is, the left view video frame is
encoded using intra coding and motion compensation coding in order to reduce spatial
and temporal redundancy. Meanwhile, the right view video frame is encoded by
performing disparity estimation on the left view video frame and performing motion
estimation on a right view video frame. However, since the MPEG-2 MVP spec-
ification does not consider an encoder for encoding multi-view video, the MPEG-2
MYVP specification is not actually suitable for multi-view video. Therefore, an encoder
for efficiently providing multi-view video in order to simultaneously provide a

stereoscopic effect and realism to a plurality of people is necessary.
Disclosure of Invention
Technical Solution

The present invention provides a method and apparatus for efficiently encoding and
decoding multi-view video to provide uniform picture quality with respect to video
frames taken at different viewpoints.

Advantageous Effects

According to the present invention, there is provided a method for encoding and
decoding multi-view video so that degrees of picture quality deterioration at different
viewpoints are uniformly distributed with respect to a long time.

Accordingly, when a video frame taken at an arbitrary viewpoint is selected from
among received multi-view video frames and decoded, the video frame can have a
uniform degree of picture quality deterioration compared to video frames taken at
different viewpoints, without remaining with a higher or lower degree of picture
quality deterioration degree compared to that of an original video frame at the cor-
responding viewpoint.

Description of Drawings

The above and other features and advantages of the present invention will become
more apparent by describing in detail exemplary embodiments thereof with reference
to the attached drawings in which:

FIG. 1 illustrates an example of a multi-view video input system;

FIG. 2 is a view for explaining an example to which the MPEG-2 MVP standard is
applied;

FIG. 3 is a view for explaining encoding of multi-view video consisting of 6
viewpoints;

FIG. 4 is a flowchart illustrating a multi-view video encoding method of providing
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uniform picture quality, according to an exemplary embodiment of the present
invention;

FIG. 5 is a view for explaining multi-view video encoding according to an exemplary
embodiment of the present invention;

FIGS. 6A, 6B, and 6C are views for explaining multi-view video encoding which
provides uniform picture quality, according to another exemplary embodiment of the
present invention;

FIG. 7 is a block diagram of a multi-view video encoding apparatus for providing
uniform picture quality, according to an exemplary embodiment of the present
invention;

FIG. 8 is a flowchart illustrating a multi-view video decoding method of providing
uniform picture quality, according to an exemplary embodiment of the present
invention; and

FIG. 9 is a block diagram of a multi-view video decoding apparatus for providing
uniform picture quality, according to an exemplary embodiment of the present
invention.

Best Mode

According to an aspect of the present invention, there is provided a method for
encoding multi-view video including: selecting a set of referenced viewpoint video
frames referred to by different viewpoint video frames, from among received multi-
view video frames; encoding the multi-view video on the basis of the set of referenced
viewpoint video frames; determining whether a condition for changing the set of
referenced viewpoint video frames is satisfied; if the condition is satisfied, changing
the set of referenced viewpoint video frames; and encoding the multi-view video on
the basis of the changed set of referenced viewpoint video frames.

According to another aspect of the present invention, there is provided an apparatus
for encoding multi-view video including: a referenced viewpoint video selecting unit
selecting a set of referenced viewpoint video frames referred to by different viewpoint
video frames, from among received multi-view video frames; an encoding unit
encoding the multi-view video on the basis of the set of referenced viewpoint video
frames; and a condition determining unit determining whether a condition for changing
the set of referenced viewpoint video frames is satisfied, wherein, if the condition det
ermining unit determines that the condition is satisfied, the referenced viewpoint video
selecting unit changes the set of referenced viewpoint video frames, and the encoding
unit encodes the multi-view video on the basis of the changed set of referenced
viewpoint video frames.

According to another aspect of the present invention, there is provided a method for

decoding multi-view videos, including: receiving a referenced viewpoint video bit
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stream and an non-referenced viewpoint video bit stream including information
regarding referenced viewpoint video frames; decoding the referenced viewpoint video
bit stream; and performing disparity estimation on the referenced viewpoint video
frames indicated by the information regarding the referenced viewpoint video frames,
thereby decoding the non-referenced viewpoint video bit stream, wherein the in-
formation regarding the referenced viewpoint video frames included in the non-
referenced viewpoint video bit stream comprises referenced viewpoint identifiers of
referenced viewpoint video frames referred to by respective non-referenced viewpoint
video frames, and is changed on the basis of a predetermined amount of time.

According to another aspect of the present invention, there is provided an apparatus
for decoding multi-view video, including: a referenced viewpoint video decoding unit
receiving and decoding a referenced viewpoint video bit stream; and an non-referenced
viewpoint video decoding unit receiving an non-referenced viewpoint video bit stream
including information regarding referenced viewpoint video frames, and performing
disparity estimation on the referenced viewpoint video frames indicated by the in-
formation regarding the referenced viewpoint video frames, thereby decoding the non-
referenced viewpoint video bit stream, wherein the information regarding the
referenced viewpoint video frames included in the non-referenced viewpoint video bit
stream comprises referenced viewpoint identifiers of referenced viewpoint video
frames referred to by respective non-referenced viewpoint video frames, and is
changed on the basis of a predetermined amount of time.

Mode for Invention

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

In this specification, a video frame at a viewpoint, on which intra and inter encoding
is performed using only information regarding its own viewpoint, is referred to as a
referenced viewpoint video frame, and a video frame, which is encoded using disparity
estimation with respect to a reference viewpoint video frame, is referred to as a non-
reference viewpoint video frame.

FIG. 3 is a view for explaining encoding of multi-view video consisting of 6
viewpoints.

Referring to FIG. 3, video frames at viewpoints 0, 2, and 4 are a set of referenced
viewpoint video frames which are encoded by intra and inter encoding using only
video information regarding their own viewpoints. Video frames at viewpoints 1, 3,
and 5 are a set of non-reference viewpoint video frames obtained by performing
encoding including disparity estimation from neighboring referenced viewpoint video
frames. Considering arrows denoted in FIG. 3, the video frame at viewpoint 1 is

obtained by performing disparity estimation and encoding by referring to the video
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frames at viewpoints 0 and 2. The video frame at viewpoint 3 is obtained by
performing disparity estimation and encoding by referring to the video frame at
viewpoints 2 and 4. The video frame at viewpoint 5 is obtained by performing
disparity estimation and encoding by referring to the video frame at viewpoint 4.

For example, in order to obtain the video frame at viewpoint 5, a disparity vector is
decided with reference to the video frame at the neighboring viewpoint 4. Then, a re-
constructed video frame for the video frame at viewpoint 5 is created using the decided
disparity vector, and a difference value between an original video frame taken at
viewpoint 5 and the reconstructed video frame can be encoded. When the video frame
at viewpoint 5 is encoded, inter encoding can be further performed on video frames at
their own viewpoints, in addition to using disparity estimation.

As such, by encoding video frames taken at predetermined viewpoints with reference
to video frames taken at different viewpoints, instead of independently encoding video
frames taken at respective viewpoints, the bandwidth for transferring images of entire
viewpoints can be reduced. The number of multi-view video frames, the number and
positions of referenced viewpoint video frames, the number of non-referenced
viewpoint video frames subjected to disparity estimation, and the viewpoints of video
frames referred to by respective non-referenced viewpoint video frames for disparity
estimation, can vary.

However, if referenced viewpoints are fixed, as illustrated in FIG. 3, the peak signal
to noise ratio (PSNR) difference according to time between video frames at respective
viewpoints will occur. Although encoding methods for enhancing the PSNR are being
researched, picture quality is limited to a level which can be achieved by a simulcast
encoding method which independently encodes video frames taken at different
viewpoints.

If the PSNR difference according to time between the video frames at the respective
viewpoints is not uniform, when the viewpoint video frames are decoded, the degrees
of video quality deterioration between the decoded viewpoint video frames become
different from each other. This means that distribution of video information at different
viewpoints becomes unbalanced. This results in a non-uniform distribution of video in-
formation at different viewpoints. Accordingly, there exists a video frame of a
viewpoint having a high degree of video quality deterioration and greatly different,
relatively, from its original video frame, compared to referenced viewpoint video
frames. If a user selects a viewpoint having such a high degree of video quality dete-
rioration from among multi-view video frames, a video frame which is significantly
different from its original video frame, compared to referenced viewpoint video
frames, will be provided to the user.

FIG. 4 is a flowchart illustrating a method of encoding multi-view video to provide
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uniform picture quality, according to an embodiment of the present invention.

Referring to FIG. 4, in operation S410, a set of referenced viewpoint video frames,
which are to be used as referenced viewpoint video frames of different viewpoint video
frames, among received multi-view video frames, is selected.

Then, in operation S420, multi-view video is encoded on the basis of the set of
referenced viewpoint video frames. The set of referenced viewpoint video frames is
encoded using frames at their own viewpoints and is created as a referenced viewpoint
video bit stream. Then, the remaining viewpoint video frames which are not selected as
the set of referenced viewpoint video frames are selected as a set of non-referenced
viewpoint video frames. The set of non-referenced viewpoint video frames is encoded
using disparity vectors with respect to the referenced viewpoint video frames, and is
created as an non-referenced viewpoint video bit stream. When the set of non-
referenced viewpoint video frames is encoded, information regarding referenced
viewpoint video frames referred to by the respective non-referenced viewpoint video
frames is added to become the non-referenced viewpoint video bit stream. For
example, a method of adding referenced viewpoints information referred to by non-
referenced viewpoint video frames to the syntax of the corresponding non-referenced
viewpoint video bit stream, can be used. Accordingly, the set of the non-referenced
viewpoint video frames can be decoded using the information regarding the referenced
viewpoint video frames included in the non-referenced viewpoint video bit stream.

Then, in operation S430, it is determined whether a condition for changing the set of
referenced viewpoint video frames is satisfied. This operation is performed to prevent
picture quality imbalance between referenced viewpoint video frames and non-
referenced viewpoint video frames from being fixed. In operation S430, the de-
termination of whether the condition for changing the set of the referenced viewpoint
video frames is satisfied is performed by determining whether a predetermined amount
of time elapses. The predetermined amount of time may be a predetermined time unit,
a sequence unit, a Group of Pictures (GOP) unit, or a picture unit, however, the present
invention is not limited to these.

If the condition is satisfied in operation S430, in operation S440, the set of referenced
viewpoint video frames changes. In operation S440, the set of referenced viewpoint
video frames can be changed sequentially or arbitrarily. After the set of referenced
viewpoint video frames changes, the process returns to operation S420. That is, the
multi-view video is encoded on the basis of the changed set of referenced viewpoint
video frames.

FIG. 5 is a view for explaining multi-view video encoding which provides uniform
picture quality, according to an embodiment of the present invention.

As described above with reference to FIG. 4, according to an embodiment of the
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present invention, in order to allow multi-view video frames at different viewpoints to
have uniform picture quality, multi-view video frames are encoded using a method in
which a set of referenced viewpoint video frames changes if a predetermined condition
is satisfied. For example, if an initial set of referenced viewpoint video frames
corresponds to viewpoints 0, 2, and 4, as illustrated in FIG. 3, the set of referenced
viewpoint video frames changes to a set of referenced viewpoint video frames cor-
responding to viewpoints 1, 3, and 5, as illustrated in FIG. 5, if a predetermined
condition is satisfied, and the set of referenced viewpoint videos corresponding to the
viewpoints 1, 3, and 5 is selected.

For example, if the predetermined condition is a GOP, the predetermined condition is
not satisfied until a GOP is encoded. In this case, the multi-view video is encoded on
the basis of the previously selected set of referenced viewpoint video frames. If the
GOP is completely encoded, since the predetermined condition is satisfied, the set of
referenced viewpoint video frames is changed to the set of referenced viewpoint video
frames corresponding to the viewpoints 0, 2, and 4, and the set of referenced viewpoint
video frames corresponding to the viewpoints 0, 2, and 4 is selected. Then, the multi-
view video is encoded on the basis of the changed set of referenced viewpoint video
frames. Meanwhile, when a non-referenced viewpoint video frame is encoded, for
example, in FIG. 5, when the video frame at the viewpoint 2 is encoded, an encoded bit
stream of the video frame at the viewpoint 2 includes information indicating that
referenced viewpoints are viewpoints 1 and 3.

FIGS. 6A, 6B, and 6C are views for explaining multi-view video encoding which
provides uniform picture quality, according to another embodiment of the present
invention.

FIGS. 6A, 6B, and 6C illustrate an example in which the number of referenced
viewpoint video frames is 2. Referring to FIG. 6A, an initial set of referenced
viewpoint video frames corresponds to viewpoints 0 and 3. The video frames taken at
the viewpoints 0 and 3 are encoded by intra and inter encoding using only their own
viewpoint information, without performing disparity estimation on video frames taken
at different viewpoints. Video frames taken at viewpoints 1, 2, 4, and 5 are encoded by
performing disparity estimation on the video frames taken at the viewpoints 0 and 3.
For example, as illustrated in FIG. 6A, the video frame taken at the viewpoint 1 is
encoded by performing disparity estimation on the video frames taken at the referenced
viewpoints 0 and 3.

Then, it is determined whether a predetermined condition for changing the set of
referenced viewpoint video frames is satisfied. For example, if the predetermined
condition is an interval of a GOP, the set of referenced viewpoint video frames is

changed when a GOP is completely encoded. The set of referenced viewpoint video
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frames can be changed sequentially or arbitrarily and the changed result is selected.
When an initial set of referenced viewpoint video frames corresponds to the viewpoints
0 and 3, the initial set of referenced view point can be changed arbitrarily to the
viewpoints 1 and 2 or to the viewpoints 1 and 5 and the changed viewpoints are
selected.

Hereinafter, a method for sequentially changing a set of referenced viewpoint video
frames is described. Referring to FIG. 6B, viewpoints 1 and 4 are selected as
referenced viewpoints. Accordingly, video frames taken at the referenced viewpoints 1
and 4 are encoded by performing intra and inter encoding on their own viewpoint
video frames, and video frames taken at the remaining viewpoints 0, 2, 3, and 5 are
encoded by performing disparity estimation on the video frames taken at the referenced
viewpoints 1 and 4.

If a GOP is completely encoded, as illustrated in FIG. 6C, the video frames taken at
the viewpoints 2 and 5 are selected as a set of reference viewpoint video frames. While
a GOP is encoded starting from the changed set of referenced viewpoint video frames,
the video frames taken at the viewpoints 2 and 5 are encoded by performing intra and
inter encoding on their own viewpoint video frames, and the video frames taken at the
remaining viewpoints 0, 1, 3, and 4 are encoded by performing disparity estimation on
the video frames taken at the referenced viewpoints 2 and 5.

FIG. 7 is a block diagram of a multi-view video encoding apparatus 700 for
providing uniform picture quality, according to an embodiment of the present
invention.

The multi-view video encoding apparatus 700 includes a referenced viewpoint video
selector 710, an encoding unit 720, a condition determining unit 730, and a multiplexer
740.

The referenced viewpoint video selector 710 selects a set of referenced viewpoint
video frames which will be used as referenced video frames of different viewpoint
video frames when encoding is performed, from among received multi-view video
frames. The encoding unit 720 encodes multi-view video on the basis of the selected
set of referenced viewpoint video frames.

The condition determining unit 730 determines whether a condition for changing the
set of referenced viewpoint video frames is satisfied. The condition determining unit
730 determines whether the condition is satisfied by determining whether a pre-
determined amount of time elapses. The predetermined amount of time may be a pre-
determined time unit, a sequence unit, a GOP unit, or a picture unit, however, the
present invention is not limited to these.

If the condition determining unit 730 determines that the condition is satisfied, a

signal indicating that the condition is satisfied is transferred to the referenced
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viewpoint video selector 710. The referenced viewpoint video selector 710 changes the
set of referenced viewpoint video frames in response to the signal received from the
condition determining unit 730. The referenced viewpoint video selector 710 can
include a counter (not shown) or a random number generator (not shown) to se-
quentially or arbitrarily change referenced viewpoint video frames.

The encoding unit 720 can include a referenced viewpoint video encoder 721 and an
non-referenced viewpoint video encoder 723 to encode referenced viewpoint video
frames and non-referenced viewpoint video frames, respectively. The referenced
viewpoint encoder 721 encodes the set of the referenced viewpoint video frames and
creates a referenced viewpoint video bit stream, wherein the respective referenced
viewpoint video frames are encoded using frames at their own viewpoints. The non-
referenced viewpoint video encoder 723 encodes non-referenced viewpoint video
frames using disparity vectors with respect to the set of referenced viewpoint video
frames. When encoding the non-referenced viewpoint video frames, the non-
referenced viewpoint video encoder 723 adds information regarding referenced
viewpoint video frames to create an non-referenced viewpoint video bit stream. The in-
formation regarding the referenced viewpoint video frames may be referenced
viewpoint identifier information referred to by the respective non-referenced viewpoint
video frames.

The referenced viewpoint video bit stream created by the referenced viewpoint video
encoder 721 and the non-referenced viewpoint video bit stream created by the non-
referenced viewpoint video encoder 723 can be independently transmitted to a
decoding terminal or can be transmitted to the decoding terminal after being
multiplexed by the multiplexer 740.

FIG. 8 is a flowchart illustrating a multi-view video decoding method of providing
uniform picture quality, according to an embodiment of the present invention.

Referring to FIG. 8, in operation S810, a referenced viewpoint video bit stream and
an non-referenced viewpoint video bit stream including information regarding
referenced viewpoint video frames are received. If the referenced viewpoint video bit
stream and the non-referenced viewpoint video bit stream are transmitted after being
multiplexed, an operation of demultiplexing received multi-view video bit streams to
obtain a referenced viewpoint video bit stream and an non-referenced viewpoint video
bit stream can be further performed prior to operation S810.

Then, in operation S820, the referenced viewpoint video bit stream is decoded. In
operation S830, disparity estimation is performed on the referenced viewpoint video
frames indicated by the information regarding the referenced viewpoint video frames,
thereby decoding the non-referenced viewpoint video bit stream.

The information regarding the referenced viewpoint video frames included in the
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non-referenced viewpoint video bit stream is changed on the basis of a predetermined
amount of time. The predetermined amount of time may be a predetermined time unit,
a sequence unit, a GOP unit, or a picture unit. As such, by changing referenced
viewpoint video frames per a predetermined amount of time and performing disparity
estimation on the changed referenced viewpoint video frames, it is possible to provide
multi-view video having a uniform picture quality deterioration degree with respect to
an arbitrary viewpoint video frame among received multi-view video frames.

FIG. 9 is a block diagram of a multi-view video decoding apparatus 900 for
providing uniform picture quality, according to an embodiment of the present
invention.

The multi-view video decoding apparatus 900 includes a demultiplexer 910 and a
decoding unit 920. The multi-view video decoding apparatus 900 may be installed in a
free view television (FTV) or a three-dimensional television (3DTV).

If a referenced viewpoint video bit stream and a non-referenced viewpoint video bit
stream including information regarding referenced viewpoint video frames are
multiplexed and transmitted, the demultiplexer 910 demultiplexes the multiplexed
multi-view video bit streams to a referenced viewpoint video bit stream and a non-
referenced viewpoint video bit stream.

The decoding unit 920 includes a referenced viewpoint video decoder 921 for
receiving and decoding the referenced viewpoint video bit stream and a non-referenced
viewpoint video decoder 923 for receiving and decoding the non-referenced viewpoint
video bit stream. The non-referenced viewpoint video decoder 923 performs disparity
estimation on the referenced viewpoint video frames indicated by the information
regarding the referenced viewpoint video frames such as referenced viewpoint
identifiers, when decoding the non-referenced viewpoint video bit stream. The in-
formation regarding the referenced viewpoint video frames included in the non-
referenced viewpoint video bit stream changes on the basis of a predetermined amount
of time. Accordingly, a user, which uses a 3DTV or FTV including the multi-view
video decoding apparatus 900, can receive video having uniform picture quality with
respect to time for all viewpoints which he or she selects.

The invention can also be embodied as computer readable codes on a computer
readable recording medium. Functional programs, codes, and code segments for ac-
complishing the present invention can be easily construed by programmers skilled in
the art to which the present invention pertains. 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, and carrier waves (such as data transmission
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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.

As described above, according to the present invention, there is provided a method
for encoding and decoding multi-view video so that degrees of picture quality dete-
rioration at different viewpoints are uniformly distributed with respect to a long time.

Accordingly, when a video frame taken at an arbitrary viewpoint is selected from
among received multi-view video frames and decoded, the video frame can have a
uniform degree of picture quality deterioration compared to video frames taken at
different viewpoints, without remaining with a higher or lower degree of picture
quality deterioration degree compared to that of an original video frame at the cor-
responding viewpoint.

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
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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Claims

1. A method for encoding multi-view video comprising:

selecting a set of referenced viewpoint video frames referred to by different
viewpoint video frames, from among received multi-view video frames;
encoding the multi-view video on the basis of the set of referenced viewpoint
video frames;

determining whether a condition for changing the set of referenced viewpoint
video frames is satisfied;

if the condition is satisfied, changing the set of referenced viewpoint video
frames; and

encoding the multi-view video on the basis of the changed set of referenced
viewpoint video frames.

2. The method of claim 1, wherein the determination of whether the condition for
changing the set of referenced viewpoint video frames is satisfied is performed
by determining whether a predetermined amount of time elapses.

3. The method of claim 2, wherein the predetermined amount of time is a pre-
determined time unit, a sequence unit, a Group of Pictures (GOP) unit, or a
picture unit.

4. The method of claim 1, wherein the changing of the set of the referenced
viewpoint video frames comprises sequentially or arbitrarily changing the set of
referenced viewpoint video frames.

5. The method of claim 1, wherein the encoding of the multi-view video
comprises:

encoding the set of referenced viewpoint video frames using only video in-
formation regarding their own viewpoints and creating a referenced viewpoint
video bit stream; and

encoding a set of non-referenced viewpoint video frames not selected as the set
of referenced viewpoint video frames, using disparity vectors with respect to the
set of the referenced viewpoint video frames, and creating an non-referenced
viewpoint video bit stream.

6. The method of claim 5, wherein the creating of the non-referenced viewpoint
video bit stream comprises adding information regarding referenced viewpoint
video frames referred to by respective non-referenced viewpoint video frames to
the non-referenced viewpoint video bit stream, wherein the information
regarding the referenced viewpoint video frames comprises a referenced
viewpoint identifier.

7. The method of claim 5, further comprising multiplexing and transmitting the
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[8]

[9]

[10]

[11]

[12]

[13]

[14]

referenced viewpoint video bit stream and the non-referenced viewpoint video
bit stream.

8. An apparatus for encoding multi-view video comprising:

a referenced viewpoint video selecting unit which selects a set of referenced
viewpoint video frames referred to by different viewpoint video frames, from
among received multi-view video frames;

an encoding unit which encodes the multi-view video on the basis of the set of
referenced viewpoint video frames; and

a condition determining unit which determines whether a condition for changing
the set of referenced viewpoint video frames is satisfied,

wherein, if the condition determining unit determines that the condition is
satisfied, the referenced viewpoint video selecting unit changes the set of
referenced viewpoint video frames, and the encoding unit encodes the multi-view
video on the basis of the changed set of referenced viewpoint video frames.

9. The apparatus of claim 8, wherein the condition determining unit determines
whether the condition is satisfied, by determining whether a predetermined
amount of time elapses.

10. The apparatus of claim 9, wherein the predetermined amount of time is a pre-
determined time unit, a sequence unit, a GOP unit, or a picture unit.

11. The apparatus of claim 8, wherein the referenced viewpoint video selecting
unit changes the set of the referenced viewpoint video frames sequentially or ar-
bitrarily when changing the set of referenced viewpoint video frames.

12. The apparatus of claim 8, wherein the encoding unit comprises:

a referenced viewpoint video encoder which encodes the set of referenced
viewpoint video frames, using only video information regarding their own
viewpoints, and creating a referenced viewpoint video bit stream; and

an non-referenced viewpoint video encoder which encodes a set of non-
referenced video frames not selected as the set of referenced viewpoint video
frames, using disparity vectors with respect to the set of referenced viewpoint
video frames, and which creates non-referenced viewpoint video bit stream.

13. The apparatus of claim 12, wherein the non-referenced viewpoint video
encoder adds information regarding referenced viewpoint video frames referred
to by respective non-referenced viewpoint video frames to the non-referenced
viewpoint video bit stream when creating the non-referenced viewpoint video bit
stream, wherein the information regarding the referenced viewpoint video frames
comprises a referenced viewpoint identifier.

14. The apparatus of claim 12, further comprising a multiplexer which

multiplexes and transmits the referenced viewpoint video bit stream and the non-
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[15]

[16]

[17]

[18]

[19]

[20]

referenced viewpoint video bit stream.

15. A method for decoding multi-view videos, comprising:

receiving a referenced viewpoint video bit stream and a non-referenced
viewpoint video bit stream including information regarding referenced viewpoint
video frames;

decoding the referenced viewpoint video bit stream; and

performing disparity estimation on the referenced viewpoint video frames
indicated by the information regarding the referenced viewpoint video frames,
thereby decoding the non-referenced viewpoint video bit stream,

wherein the information regarding the referenced viewpoint video frames,
included in the non-referenced viewpoint video bit stream, comprises referenced
viewpoint identifiers of the referenced viewpoint video frames referred to by
respective non-referenced viewpoint video frames, and is changed on the basis of
a predetermined amount of time.

16. The method of claim 15, wherein the predetermined amount of time is a pre-
determined time unit, a sequence unit, a GOP unit, or a picture unit.

17. An apparatus for decoding multi-view video, comprising:

areferenced viewpoint video decoding unit which receives and decodes a
referenced viewpoint video bit stream; and

a non-referenced viewpoint video decoding unit which receives a non-referenced
viewpoint video bit stream including information regarding referenced viewpoint
video frames, and performs disparity estimation on the referenced viewpoint
video frames indicated by the information regarding the referenced viewpoint
video frames, thereby decoding the non-referenced viewpoint video bit stream,
wherein the information regarding the referenced viewpoint video frames
included in the non-referenced viewpoint video bit stream comprises referenced
viewpoint identifiers of the referenced viewpoint video frames referred to by
respective non-referenced viewpoint video frames, and is changed on the basis of
a predetermined amount of time.

18. The apparatus of claim 17, wherein the predetermined amount of time is a
predetermined time unit, a sequence unit, a GOP unit, or a picture unit.

19. A computer-readable recording medium storing a program for executing the
method of claim 1.

20. A computer-readable recording medium storing a program for executing the

method of claim 15.
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