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【DESCRIPTION】 

【Invention Title】 

METHOD AND APPARATUS FOR THE VARIED SPEED REPRODUCTION OF 

VIDEO IMAGES 

【Technical Field】 5 

The following description relates to a method and apparatus for the varied speed 

reproduction of video images. 

【Background Art】 

A technology for reproducing a video image in a three-dimensional (3D) manner has been 

developed.  10 

When a person sees a screen, an image projected on the screen is formed in each eye of the 

person.  Since human eyes are separated from each other in a horizontal direction at a 

predetermined distance, two-dimensional (2D) images seen by the left eye and the right eye are 

different from each other.  A distance between two points of the images formed in the eyes is 

called parallax.  15 

The human brain combines the two 2D images, that are, the left-eye image and the right-eye 

image, to generate a 3D image that looks realistic.  

The size of a binocular disparity affects a level of a cubic effect of a subject in the 3D image 

which is sensed by a user.  

FIGS. 1A and 1B illustrate a difference in the cubic effect between subjects having different 20 

binocular disparities sensed by a user.  A cubic effect Depth sensed by a user in FIG. 1A and 

FIG. 1B may be expressed as Equation 1.  

Depth=deye2TV * dobj2obj/(dobj2obj + deye2eye)  (1) 

where deye2TV relates to a distance between the user and a screen of a display device, 

dobj2obj relates to a horizontal distance between subjects in a left-eye image and a right-eye 25 

image, and deye2eye relates to a distance between the user’s left eye and right eye.  

In response to sizes of the subjects being the same, as shown in FIGS. 1A and 1B, and a 

ratio between binocular disparities in FIGS. 1A and 1B corresponding to 1:2, a ratio between the 

distances dobj2obj in FIGS. 1A and 1B corresponds to 1:2. 

As shown in Equation 1, the cubic effect Depth sensed by the user may be proportional to a 30 

value obtained by multiplying the distance deye2TV between a TV and the eyes by the distance 

dobj2obj in an X-axis direction between the subjects in the left-eye image and the right-eye 

image displayed on the display device, and the cubic effect Depth is inversely proportional to a 

value obtained by the sum of the distance deye2eye and the distance dobj2obj.   

In response to the distance deye2eye between the left and right eyes and the distance 35 

deye2TV between the user and the display device being fixed, a binocular disparity of each 

subject determines a level of a cubic effect sensed by the user.  

In response to the assumption that the distance dobj2obj in FIG. 1A being 1, the distance 

dobj2obj in FIG. 1B being 2, and the distance deye2eye being 1, a binocular disparity sensed by 

the user in FIG. 1A corresponds to 0.5* deye2TV and a binocular disparity sensed by the user in 40 

FIG. 1B corresponds to 0.67* deye2TV. 

[DESCRIPTION] [Invention Title]     METHOD AND APPARATUS FOR THE VARIED SPEED
REPRODUCTION OF VIDEO IMAGES 5[Technical Field]     The following description relates to a
method and apparatus for the varied speed reproduction of video images. [Background Art]          A
technology for reproducing a video image in a three-dimensional (3D) manner has been 10developed.
When a person sees a screen, an image projected on the screen is formed in each eye of the person.
Since human eyes are separated from each other in a horizontal direction at a predetermined
distance, two-dimensional (2D) images seen by the left eye and the right eye are different from each
other. A distance between two points of the images formed in the eyes is 15called parallax.     The
human brain combines the two 2D images, that are, the left-eye image and the right-eye image, to
generate a 3D image that looks realistic.     The size of a binocular disparity affects a level of a cubic
effect of a subject in the 3D image which is sensed by a user. 20FIGS. 1A and 1B illustrate a
difference in the cubic effect between subjects having different binocular disparities sensed by a user.
A cubic effect Depth sensed by a user in FIG. 1A and FIG. 1B may be expressed as Equation 1.
Depth=deye2TV * dobj2obj/(dobj2obj + deye2eye)(1) where deye2TV relates to a distance between
the user and a screen of a display device, 25dobj2obj relates to a horizontal distance between
subjects in a left-eye image and a right-eye image, and deye2eye relates to a distance between the
user's left eye and right eye.     In response to sizes of the subjects being the same, as shown in FIGS.
1A and 1B, and a ratio between binocular disparities in FIGS. 1A and 1B corresponding to 1:2, a ratio
between the distances dobj2obj in FIGS. 1A and 1B corresponds to 1:2. 30As shown in Equation 1,
the cubic effect Depth sensed by the user may be proportional to a value obtained by multiplying the
distance deye2TV between a TV and the eyes by the distance dobj2obj in an X-axis direction between
the subjects in the left-eye image and the right-eye image displayed on the display device, and the
cubic effect Depth is inversely proportional to a value obtained by the sum of the distance deye2eye
and the distance dobj2obj. 35In response to the distance deye2eye between the left and right eyes
and the distance 
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In response to the user requesting to reproduce a video image at a playback speed, frames 

having different depth perceptions are reproduced at playback speeds different from a normal 

speed.  In other words, the frames have different binocular disparities.   In this case, since a 

change in a cubic effect between the frames is higher than a change in a cubic effect in response 

to a video image being reproduced at a normal speed, the user may feel dizzy when focusing on 5 

the subjects. 

【Disclosure】 

【Technical Solution】 

The present invention provides a method and apparatus for reproducing a video image, 

which is reproduced in a three-dimensional (3D) manner, at a playback speed by adjusting a 10 

cubic effect of the video image. 

【Advantageous Effects】 

A video image which is reproduced in a three-dimensional (3D) manner may be reproduced 

at a playback speed in a two-dimensional (2D) manner.  

【Description of Drawings】 15 

FIGS. 1A and 1B are views illustrating a difference in a cubic effect sensed by a user 

between subjects having different binocular disparities.  

FIG. 2 is a diagram illustrating an example of an apparatus for reproducing a video image.  

FIG. 3 is a diagram illustrating an example of an apparatus for reproducing a video image. 

FIG. 4 illustrates an example of part of syntax of a stream number (STN) table in which a 20 

reference playback speed value is included.  

FIGS. 5A through 5C are graphs illustrating an example of a change in a cubic effect of a 

reproduced video image.  

FIG. 6 is a flowchart illustrating an example of a method of reproducing a video image. 

【Best Mode】 25 

 According to an aspect, a method of reproducing a video image is provided.  The method 

includes reproducing a video image in a three-dimensional (3D) manner, being requested to 

reproduce the video image at an Nx playback speed (N is a natural number equal to or greater 

than 2), and in response to the request, reproducing the video image at the Nx playback speed.  

The reproducing of the video image at the Nx playback speed includes reproducing the video 30 

image at the Nx playback speed in a two-dimensional (2D) manner.  

The reproducing of the video image at the Nx playback speed may include, in response to 

the number N exceeding a reference playback speed value, reproducing the video image at the 

Nx playback speed in a 2D manner.  

In response to the number N not exceeding the reference playback speed value, the method 35 

may include reproducing the video image at the Nx playback speed in a 3D manner.  

A video stream and additional information about the video stream may be stored in a disc, 

and the additional information may include the reference playback speed value.  

The additional information may be included in a stream number (STN) table stored in the 

disc.  40 

The method may include extracting the reference playback speed value from a reproduction 

deye2TV between the user and the display device being fixed, a binocular disparity of each subject
determines a level of a cubic effect sensed by the user.     In response to the assumption that the
distance dobj2obj in FIG. 1A being 1, the distance dobj2obj in FIG. 1B being 2, and the distance
deye2eye being 1, a binocular disparity sensed by 40the user in FIG. 1A corresponds to 0.5* deye2TV
and a binocular disparity sensed by the user in FIG. 1B corresponds to 0.67* deye2TV.      In response
to the user requesting to reproduce a video image at a playback speed, frames having different depth
perceptions are reproduced at playback speeds different from a normal speed. In other words, the
frames have different binocular disparities. In this case, since a change in a cubic effect between the
frames is higher than a change in a cubic effect in response 5 to a video image being reproduced at a
normal speed, the user may feel dizzy when focusing on the subjects. [Disclosure] [Technical Solution
The present invention provides a method and apparatus for reproducing a video image, 10which is
reproduced in a three-dimensional (3D) manner, at a playback speed by adjusting a cubic effect of the
video image. [Advantageous Effects     A video image which is reproduced in a three-dimensional (3D)
manner may be reproduced at a playback speed in a two-dimensional (2D) manner. 15[Description of
Drawings     FIGS.1A and 1B are views illustrating a difference in a cubic effect sensed by a user
between subjects having different binocular disparities. FIG. 2 is a diagram illustrating an example of
an apparatus for reproducing a video image. FIG. 3 is a diagram illustrating an example of an
apparatus for reproducing a video image. 20FIG. 4 illustrates an example of part of syntax of a stream
number (STN) table in which a reference playback speed value is included.     FIGS. SA through SC
are graphs illustrating an example of a change in a cubic effect of a reproduced video image.         FIG.
6 is a flowchart illustrating an example of a method of reproducing a video image. 25[Best Model
According to an aspect, a method of reproducing a video image is provided. The method includes
reproducing a video image in a three-dimensional (3D) manner, being requested to reproduce the
video image at an Nx playback speed (N is a natural number equal to or greater than 2), and in
response to the request, reproducing the video image at the Nx playback speed. 30 The reproducing
of the video image at the Nx playback speed includes reproducing the video image at the Nx playback
speed in a two-dimensional (2D) manner. 
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apparatus configured to perform the method. 

The method may include receiving a reference playback speed value set by a user, and 

storing the reference playback speed value in the reproduction apparatus.  

The reproducing of the video image in the 2D manner may include decoding a video stream 

to generate a left-eye image and a right-eye image, and outputting the left-eye image or the 5 

right-eye image.  

The reproducing of the video image in the 2D manner may include decoding a video stream 

to generate a left-eye image or a right-eye image, and outputting the generated image.  

In another aspect, an apparatus for reproducing a video image is provided.  The apparatus 

includes a user interface configured to request reproduction of a video image at an Nx playback 10 

speed (N is a natural number equal to or greater than 2), and a signal processing unit configured 

to reproduce a video image in a three-dimensional (3D) manner, and in response to being 

requested by a user to reproduce the video image at the Nx playback speed, reproduce the video 

image at the Nx playback speed in a two-dimensional (2D) manner.  

In another aspect, a computer-readable recording medium having embodied thereon a 15 

program for executing a method of reproducing a video image is provided.  The method 

includes reproducing a video image in a three-dimensional (3D) manner, being requested to 

reproduce the video image at an Nx playback speed (N is a natural number equal to or greater 

than 2), and in response to the request, reproducing the video image at the Nx playback speed.  

The reproducing of the video image at the Nx playback speed includes reproducing the video 20 

image at the Nx playback speed in a two-dimensional (2D) manner.  

In another aspect, a device for reproducing a video image is provided.  The device includes 

an apparatus including a signal processing unit configured to reproduce a video image at an Nx 

playback speed (N is a natural number equal to or greater than 2) in a three-dimensional (3D) 

manner, and in response to reproducing the video image at the Nx playback speed, reproduce the 25 

video image at the Nx playback speed in a two-dimensional (2D) manner.   

【Mode for Invention】 

The following detailed description is provided to assist the reader in gaining a 

comprehensive understanding of the methods, apparatuses, and/or systems described herein.  

Accordingly, various changes, modifications, and equivalents of the systems, apparatuses and/or 30 

methods described herein will be suggested to those of ordinary skill in the art.  Also, 

descriptions of well-known functions and constructions may be omitted for increased clarity and 

conciseness.  

FIG. 2 illustrates an example of an apparatus 200 for reproducing a video image.  

Referring to FIG. 2, the apparatus 200 includes a first video decoder 210, a second video 35 

decoder 220, a left-eye video plane buffer 230, a right-eye video plane buffer 240, and an output 

unit 250.  

The apparatus 200 may further include a user interface unit (not shown) configured to be 

used for interaction between a user and the apparatus 200 and receive a control command from 

the user.  40 

The apparatus 200 may read a video stream from a disc loaded into the apparatus 200 or 

download a video stream from an external server via a communication network.  The apparatus 

The reproducing of the video image at the Nx playback speed may include, in response to the number
N exceeding a reference playback speed value, reproducing the video image at the Nx playback
speed in a 2D manner. 35In response to the number N not exceeding the reference playback speed
value, the method may include reproducing the video image at the Nx playback speed in a 3D manner.
A video stream and additional information about the video stream may be stored in a disc, and the
additional information may include the reference playback speed value. The additional information may
be included in a stream number (STN) table stored in the 40disc. The method may include extracting
the reference playback speed value from a reproduction  apparatus configured to perform the method.
The method may include receiving a reference playback speed value set by a user, and storing the
reference playback speed value in the reproduction apparatus.       The reproducing of the video image
in the 2D manner may include decoding a video stream 5to generate a left-eye image and a right-eye
image, and outputting the left-eye image or the right-eye image.    The reproducing of the video image
in the 2D manner may include decoding a video stream to generate a left-eye image or a right-eye
image, and outputting the generated image. In another aspect, an apparatus for reproducing a video
image is provided. The apparatus  10 includes a user interface configured to request reproduction of a
video image at an Nx playback speed (N is a natural number equal to or greater than 2), and a signal
processing unit configured to reproduce a video image in a three-dimensional (3D) manner, and in
response to being requested by a user to reproduce the video image at the Nx playback speed,
reproduce the video image at the Nx playback speed in a two-dimensional (2D) manner. 15In another
aspect, a computer-readable recording medium having embodied thereon a program for executing a
method of reproducing a video image is provided. The method includes reproducing a video image in a
three-dimensional (3D) manner, being requested to reproduce the video image at an Nx playback
speed (N is a natural number equal to or greater than 2), and in response to the request, reproducing
the video image at the Nx playback speed. 20 The reproducing of the video image at the Nx playback
speed includes reproducing the video image at the Nx playback speed in a two-dimensional (2D)
manner.    In another aspect, a device for reproducing a video image is provided. The device includes
an apparatus including a signal processing unit configured to reproduce a video image at an Nx
playback speed (N is a natural number equal to or greater than 2) in a three-dimensional (3D)
25manner, and in response to reproducing the video image at the Nx playback speed, reproduce the
video image at the Nx playback speed in a two-dimensional (2D) manner. 
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200 may decode the video stream and reproduce a video image in a two-dimensional (2D) 

manner or a three-dimensional (3D) manner.  

In response to the video stream being a stereoscopic video stream for a 3D video image and 

a video image generated from the stereoscopic video stream being in a frame or field sequential 

format, the stereoscopic video stream may include a video stream for a reference view image and 5 

a video stream for an additional view image.  

The first and second video decoders 210 and 220 included in the apparatus 200 of FIG. 2 

may decode the video stream for the reference view image and the video stream for the 

additional view image, respectively.   

For conciseness, the apparatus 200 is assumed to use the reference view image as a left-eye 10 

image and the additional view image as a right-eye image.  

The first video decoder 210 may decode the video stream for the reference view image to 

generate the reference view image and store the reference view image as a left-eye image in the 

left-eye video plane buffer 230.  The second video decoder 220 may decode the video stream 

for the additional view image to generate the additional view image and store the additional view 15 

image as a right-eye image in the right-eye video plane buffer 240.  

The left-eye video plane buffer 230 and the right-eye video plane buffer 240 may 

temporarily store the left-eye image and the right-eye image, respectively.  

The output unit 250 may sequentially output the left-eye image and the right-eye image 

stored in the left-eye video plane buffer 230 and the right-eye video plane buffer 240.  20 

A user watching a video image may think that frames are sequentially reproduced without 

being disconnected in response to the frames being output at a frame rate of at least 60 Hz per 

eye.  Accordingly, the frames may need to be output at a frame rate of at least 120 Hz and a 

left-eye image and a right-eye image may need to be combined, in order to generate a 3D image.  

The output unit 250 may sequentially output the left-eye image and the right-eye image every 25 

1/120 seconds to enable a video image to be reproduced in a 3D manner.  

The user may request the apparatus 200 via the user interface to reproduce a video image at 

a playback speed.  In response to the user requesting a trick play mode operation, the first video 

decoder 210 and the second video decoder 220 may decode some frames corresponding to a 

playback speed requested by the user.  The trick play mode operation may be a fast forward 30 

operation or a fast rewind operation.  The output unit 250 may alternately output the frames that 

are selectively decoded by the first video decoder 210 and the second video decoder 220 to 

enable a video image to be reproduced at the playback speed.   

In response to a video image being reproduced at a playback speed, since only selected 

frames instead of all frames included in a video stream are decoded, a change in a depth 35 

perception between the selected frames may be increased drastically.  The video image may be 

reproduced in a 3D manner. 

In order to solve the problem of the drastic increase of depth perception, the apparatus 200 

of FIG. 2 may enable a video image to be always reproduced in a 2D manner at a playback speed 

requested by a user.  40 

In response to a user requesting the apparatus 200 to reproduce a video image at a playback 

speed, the apparatus 200 may always reproduce the video image in a 2D manner at the playback 

[Mode for InventionI    The following detailed description is provided to assist the reader in gaining a
comprehensive understanding of the methods, apparatuses, and/or systems described herein.  30
Accordingly, various changes, modifications, and equivalents of the systems, apparatuses and/or
methods described herein will be suggested to those of ordinary skill in the art. Also, descriptions of
well-known functions and constructions may be omitted for increased clarity and conciseness. FIG. 2
illustrates an example of an apparatus 200 for reproducing a video image.  35 Referring to FIG. 2, the
apparatus 200 includes a first video decoder 210, a second video decoder 220, a left-eye video plane
buffer 230, a right-eye video plane buffer 240, and an output unit 250.       The apparatus 200 may
further include a user interface unit (not shown) configured to be used for interaction between a user
and the apparatus 200 and receive a control command from 40the user.    The apparatus 200 may
read a video stream from a disc loaded into the apparatus 200 or download a video stream from an
external server via a communication network. The apparatus 200 may decode the video stream and
reproduce a video image in a two-dimensional (2D) manner or a three-dimensional (3D) manner.    In
response to the video stream being a stereoscopic video stream for a 3D video image and a video
image generated from the stereoscopic video stream being in a frame or field sequential 5format, the
stereoscopic video stream may include a video stream for a reference view image and a video stream
for an additional view image.    The first and second video decoders 210 and 220 included in the
apparatus 200 of FIG. 2 may decode the video stream for the reference view image and the video
stream for the additional view image, respectively. 10For conciseness, the apparatus 200 is assumed
to use the reference view image as a left-eye image and the additional view image as a right-eye
image.    The first video decoder 210 may decode the video stream for the reference view image to
generate the reference view image and store the reference view image as a left-eye image in the
left-eye video plane buffer 230. The second video decoder 220 may decode the video stream 15for the
additional view image to generate the additional view image and store the additional view image as a
right-eye image in the right-eye video plane buffer 240.    The left-eye video plane buffer 230 and the
right-eye video plane buffer 240 may temporarily store the left-eye image and the right-eye image,
respectively. The output unit 250 may sequentially output the left-eye image and the right-eye image
20stored in the left-eye video plane buffer 230 and the right-eye video plane buffer 240.    A user
watching a video image may think that frames are sequentially reproduced without being disconnected
in response to the frames being output at a frame rate of at least 60 Hz per eye. Accordingly, the
frames may need to be output at a frame rate of at least 120 Hz and a left-eye image and a right-eye
image may need to be combined, in order to generate a 3D image. 
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speed.  

In another example, the apparatus 200 may reproduce a video image to be reproduced in a 

2D manner or a 3D manner at a playback speed requested by a user.  

As an aspect, in response to a user requesting the apparatus 200 to perform a fast forward 

operation or a fast rewind operation via the user interface, or in other words, in response to a user 5 

requesting the apparatus 200 to reproduce forward or backward a video image at an Nx playback 

speed (N is a natural number equal to or greater than 2), the apparatus 200 may determine 

whether the number N exceeds a reference playback speed value.  In response to the number N 

exceeding the reference playback speed value, the apparatus 200 may reproduce the video image 

in a 2D manner, and in response to the number not exceeding the reference playback speed value, 10 

the apparatus 200 may reproduce the video image in a 3D manner.   

In the present example, a reference playback speed value may refer to a speed value based 

on which a cubic effect of a video image is adjusted in response to the video image being 

reproduced at a playback speed.  

The reference playback speed value may be stored as additional information in a disc in 15 

which a video stream is stored.  In this case, the apparatus 200 may read the video stream and 

additional information about the video stream from the disc.  Based on the reading of the 

additional information, the apparatus may determine whether the number N exceeds the 

reference playback speed value.  The reference playback speed value may be included in the 

additional information.  20 

In another example, the reference playback speed value may be stored in the apparatus 200.  

The reference playback speed value may be stored in, for example, a player setting register or a 

playback status register.  The player setting register or the playback status register may be 

stored in the apparatus 200.   

The reference playback speed value stored in the apparatus 200 may be set as a default 25 

value when a product comprising the apparatus 200 or the apparatus itself was manufactured, or 

the reference playback speed value may be changed by a user and stored in the apparatus.  

In response to the playback speed requested by the user exceeding the reference playback 

speed value, the apparatus 200 may allow the first video decoder 210 or the second video 

decoder 220 to decode the video stream or may allow the output unit 250 to output only an 30 

image stored in the left-eye video plane buffer 230 or the right eye plane buffer 240 to enable a 

video image to be reproduced in a 2D manner at the playback speed.  

As such, the apparatus 200 of FIG. 2 may reproduce a video image, which is reproduced in 

a 3D manner, in a 2D manner at a playback speed.  

FIG. 3 illustrates an apparatus 300 for reproducing a video image.  35 

Referring to FIG. 3, the apparatus 300 may include a video decoder 310, a left-eye video 

plane buffer 320, a right-eye video plane buffer 330, and an output unit 340.  

The apparatus 300 may further include a user interface (not shown) for receiving a control 

command from a user.  

The apparatus 300 of FIG. 3 is different from the apparatus 200 of FIG. 2 in that the 40 

apparatus 300 includes only one video decoder 310.  

In response to a video image generated from a stereoscopic video stream being in a vertical 

25The output unit 250 may sequentially output the left-eye image and the right-eye image every 1/120
seconds to enable a video image to be reproduced in a 3D manner.    The user may request the
apparatus 200 via the user interface to reproduce a video image at a playback speed. In response to
the user requesting a trick play mode operation, the first video decoder 210 and the second video
decoder 220 may decode some frames corresponding to a 30 playback speed requested by the user.
The trick play mode operation may be a fast forward operation or a fast rewind operation. The output
unit 250 may alternately output the frames that are selectively decoded by the first video decoder 210
and the second video decoder 220 to enable a video image to be reproduced at the playback speed.
In response to a video image being reproduced at a playback speed, since only selected  35 frames
instead of all frames included in a video stream are decoded, a change in a depth perception between
the selected frames may be increased drastically. The video image may be reproduced in a 3D
manner.       In order to solve the problem of the drastic increase of depth perception, the apparatus
200 of FIG. 2 may enable a video image to be always reproduced in a 2D manner at a playback speed
40requested by a user.    In response to a user requesting the apparatus 200 to reproduce a video
image at a playback speed, the apparatus 200 may always reproduce the video image in a 2D manner
at the playback 4  speed.     In another example, the apparatus 200 may reproduce a video image to
be reproduced in a 2D manner or a 3D manner at a playback speed requested by a user. As an
aspect, in response to a user requesting the apparatus 200 to perform a fast forward  5 operation or a
fast rewind operation via the user interface, or in other words, in response to a user requesting the
apparatus 200 to reproduce forward or backward a video image at an Nx playback speed (N is a
natural number equal to or greater than 2), the apparatus 200 may determine whether the number N
exceeds a reference playback speed value. In response to the number N exceeding the reference
playback speed value, the apparatus 200 may reproduce the video image 10 in a 2D manner, and in
response to the number not exceeding the reference playback speed value, the apparatus 200 may
reproduce the video image in a 3D manner.     In the present example, a reference playback speed
value may refer to a speed value based on which a cubic effect of a video image is adjusted in
response to the video image being reproduced at a playback speed. 15The reference playback speed
value may be stored as additional information in a disc in which a video stream is stored. In this case,
the apparatus 200 may read the video stream and additional information about the video stream from
the disc. Based on the reading of the additional information, the apparatus may determine whether the
number N exceeds the reference playback speed value. The reference playback speed value may be
included in the 20additional information.     In another example, the reference playback speed value
may be stored in the apparatus 200. The reference playback speed value may be stored in, for
example, a player setting register or a playback status register. The player setting register or the
playback status register may be stored in the apparatus 200. 25The reference playback speed value
stored in the apparatus 200 may be set as a default 
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or horizontal line interleaved format, a top-down format, or a side-by-side format in which 

information for generating a reference view image and information for generating an additional 

view image are combined and included in one frame, the video decoder 310 may use the 

information for generating the reference view image and the information for generating the 

additional view image included in the frame to generate the reference view image and the 5 

additional view image.  

The video decoder 310 may decode the stereoscopic video stream to generate the reference 

view image and the additional view image, and store the reference view image and the additional 

view image as a left-eye image and a right-eye image in the left-eye video plane buffer 320 and 

the right-eye video plane buffer 330, respectively.  10 

The left-eye video plane buffer 320 and the right-eye video plane buffer 330 may 

temporarily store the left-eye image and the right-eye image, respectively.  

The output unit 340 may alternately output the left-eye image and the right-eye image 

stored in the left-eye video plane buffer 320 and the right-eye video plane buffer 330 to enable 

the video image to be reproduced in a 3D manner.  15 

In response to a user requesting the apparatus 300 to reproduce forward or backward a 

video image at an Nx playback speed (N is a natural number equal to or greater than 2) via the 

user interface, the video decoder 310 may decode selected frames, instead of all frames, at 

intervals corresponding to the Nx playback speed requested by the user.  

In response to a user requesting the apparatus 300 to reproduce a video image at an Nx 20 

playback speed, the apparatus 300 may always reproduce the video image in a 2D manner at the 

Nx playback speed, or may determine whether the number N exceeds a reference playback speed 

value and reproduce the video image in a 2D manner in response to the number N exceeding the 

reference playback speed value.  

In the present example, in order to reproduce a video image in a 2D manner at an Nx 25 

playback speed, when decoding selected frames, the video decoder 310 may use only 

information for generating the reference view image or information for generating the additional 

view image and store the image in the left eye plane buffer 320 or the right-eye video plane 

buffer 330 to generate only a reference view image or an additional view image.  

In this case, the output unit 340 may output the video image stored in the left-eye video 30 

plane buffer 320 or the right-eye video plane buffer 330 to enable a video image to be 

reproduced in a 2D manner.  

In another example, the video decoder 310 may store a left-eye image and a right-eye image 

in the left-eye video plane buffer 320 and the right-eye video plane buffer 330, respectively, to 

enable a video image to be reproduced in a 2D manner and allow the output unit 340 to output 35 

only the image stored in the left-eye video plane buffer 320 or only the image stored in the 

right-eye video plane buffer 330.  

FIG. 4 illustrates an example of part of the syntax of a stream number (STN) table in which 

a reference playback speed value is included.  

When a disc (not shown) is loaded into the apparatus 200 or 300, the apparatus 200 or 300 40 

may read a video stream from the disc and decode the video stream to reproduce a video image 

in a 3D manner.  

value when a product comprising the apparatus 200 or the apparatus itself was manufactured, or the
reference playback speed value may be changed by a user and stored in the apparatus.     In
response to the playback speed requested by the user exceeding the reference playback speed value,
the apparatus 200 may allow the first video decoder 210 or the second video 30 decoder 220 to
decode the video stream or may allow the output unit 250 to output only an image stored in the left-eye
video plane buffer 230 or the right eye plane buffer 240 to enable a video image to be reproduced in a
2D manner at the playback speed.     As such, the apparatus 200 of FIG. 2 may reproduce a video
image, which is reproduced in a 3D manner, in a 2D manner at a playback speed. 35FIG. 3 illustrates
an apparatus 300 for reproducing a video image.     Referring to FIG. 3, the apparatus 300 may
include a video decoder 310, a left-eye video plane buffer 320, a right-eye video plane buffer 330, and
an output unit 340.     The apparatus 300 may further include a user interface (not shown) for receiving
a control command from a user. 40The apparatus 300 of FIG. 3 is different from the apparatus 200 of
FIG. 2 in that the apparatus 300 includes only one video decoder 310. In response to a video image
generated from a stereoscopic video stream being in a vertical 5  or horizontal line interleaved format,
a top-down format, or a side-by-side format in which information for generating a reference view image
and information for generating an additional view image are combined and included in one frame, the
video decoder 310 may use the information for generating the reference view image and the
information for generating the 5additional view image included in the frame to generate the reference
view image and the additional view image.    The video decoder 310 may decode the stereoscopic
video stream to generate the reference view image and the additional view image, and store the
reference view image and the additional view image as a left-eye image and a right-eye image in the
left-eye video plane buffer 320 and 10the right-eye video plane buffer 330, respectively.    The left-eye
video plane buffer 320 and the right-eye video plane buffer 330 may temporarily store the left-eye
image and the right-eye image, respectively.       The output unit 340 may alternately output the
left-eye image and the right-eye image stored in the left-eye video plane buffer 320 and the right-eye
video plane buffer 330 to enable 15 the video image to be reproduced in a 3D manner.    In response
to a user requesting the apparatus 300 to reproduce forward or backward a video image at an Nx
playback speed (N is a natural number equal to or greater than 2) via the user interface, the video
decoder 310 may decode selected frames, instead of all frames, at intervals corresponding to the Nx
playback speed requested by the user. 20In response to a user requesting the apparatus 300 to
reproduce a video image at an Nx playback speed, the apparatus 300 may always reproduce the
video image in a 2D manner at the Nx playback speed, or may determine whether the number N
exceeds a reference playback speed value and reproduce the video image in a 2D manner in
response to the number N exceeding the reference playback speed value. 
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An STN table in which additional information about the video stream is stored may also be 

stored in the disc.  The STN table corresponds with a table showing clips designated by play 

items and information allowed to be reproduced along with the clips.   

Since an author who generates the video stream and the additional information about the 

video stream and stores the video stream and the additional information in the disc knows a 5 

depth perception of a video image generated from the video stream, a method may be considered.  

The method may include in response to a request to reproduce a video image at a playback speed, 

allowing the author to determine a threshold value at which a 3D playback mode is forced to 

change to a 2D reproduction mode.  Otherwise, the video image is reproduced in a 3D manner. 

In response to a video image being reproduced at a playback speed, information about at 10 

what depth perception the video image is reproduced.  In other words, a reference playback 

speed value set by a user may be included in the STN table of FIG. 4.   

Referring to FIG. 4, the syntax of the STN table includes a field 

Fixed_offset_if_Faster_Than.  While a stereoscopic video stream associated with the STN table 

is reproduced in a 3D manner, in response to a user’s request to reproduce a video image at a 15 

playback speed and the playback speed requested by the user is equal to or greater than a 7-bit 

integer number defined in the field Fixed_offset_if_Faster_Than, the video image needs to be 

reproduced in a 2D manner instead of a 3D manner. 

For example, in response to the 7-bit number defined in the field 

Fixed_offset_if_Faster_Than being 5 and the number N being 2, the apparatus 200 or 300 may 20 

reproduce the video image in a 3D manner at the 2x playback speed.  In this case, in response to 

the number N being 6, the apparatus 200 or 300 may reproduce the video image in a 2D manner 

at the 6x playback speed. 

As such, according to the examples described above, the apparatus 200 or 300 may use a 

reference playback speed value stored in a STN table stored in a disc to determine whether a 25 

video image is to be reproduced in a 2D manner or a 3D manner in response to a user requesting 

the apparatus 200 or 300 to reproduce the video image at a playback speed.  

FIGS. 5A through 5C illustrate an example of a change in a cubic effect of a reproduced 

video image.  

FIGS. 5A through 5C illustrate a change in a cubic effect in response to a 3D video image 30 

being reproduced at a normal speed, at a 2x playback speed, and at a 6x playback speed, 

respectively.  

A left graph of FIG. 5A illustrates a depth perception of each frame reproduced in a 3D 

manner along a time axis, and a right graph of FIG. 5A illustrates a playback sequence where 

only selected frames are used for a playback speed reproduction.  35 

Since a video image is reproduced at a normal speed, for example, at a 1x speed, all frames 

illustrated in the left graph of FIG. 5 are selected and are shown to a user as in the right graph of 

FIG. 5A.  In this case, a change in a cubic effect per unit time sensed by the user is a difference 

in a depth perception between a current frame and a previous frame, and may be expressed as 

25In the present example, in order to reproduce a video image in a 2D manner at an Nx playback
speed, when decoding selected frames, the video decoder 310 may use only information for
generating the reference view image or information for generating the additional view image and store
the image in the left eye plane buffer 320 or the right-eye video plane buffer 330 to generate only a
reference view image or an additional view image. 30In this case, the output unit 340 may output the
video image stored in the left-eye video plane buffer 320 or the right-eye video plane buffer 330 to
enable a video image to be reproduced in a 2D manner.    In another example, the video decoder 310
may store a left-eye image and a right-eye image in the left-eye video plane buffer 320 and the
right-eye video plane buffer 330, respectively, to 35 enable a video image to be reproduced in a 2D
manner and allow the output unit 340 to output only the image stored in the left-eye video plane buffer
320 or only the image stored in the right-eye video plane buffer 330.    FIG. 4 illustrates an example of
part of the syntax of a stream number (STN) table in which a reference playback speed value is
included. 40When a disc (not shown) is loaded into the apparatus 200 or 300, the apparatus 200 or
300 may read a video stream from the disc and decode the video stream to reproduce a video image
in a 3D manner.       An STN table in which additional information about the video stream is stored may
also be stored in the disc. The STN table corresponds with a table showing clips designated by play
items and information allowed to be reproduced along with the clips. Since an author who generates
the video stream and the additional information about the  5 video stream and stores the video stream
and the additional information in the disc knows a depth perception of a video image generated from
the video stream, a method may be considered. The method may include in response to a request to
reproduce a video image at a playback speed, allowing the author to determine a threshold value at
which a 3D playback mode is forced to change to a 2D reproduction mode. Otherwise, the video
image is reproduced in a 3D manner.  10 In response to a video image being reproduced at a
playback speed, information about at what depth perception the video image is reproduced. In other
words, a reference playback speed value set by a user may be included in the STN table of FIG. 4.
Referring to FIG. 4, the syntax of the STN table includes a field Fixed_offset_if Faster_Than. While a
stereoscopic video stream associated with the STN table  15 is reproduced in a 3D manner, in
response to a user's request to reproduce a video image at a playback speed and the playback speed
requested by the user is equal to or greater than a 7-bit integer number defined in the field
Fixed_offset_if Faster_Than, the video image needs to be reproduced in a 2D manner instead of a 3D
manner. For example, in response to the 7-bit number defined in the field 20 Fixed_offset_if
Faster_Than being 5 and the number N being 2, the apparatus 200 or 300 may reproduce the video
image in a 3D manner at the 2x playback speed. In this case, in response to the number N being 6,
the apparatus 200 or 300 may reproduce the video image in a 2D manner at the 6x playback speed.
As such, according to the examples described above, the apparatus 200 or 300 may use a  25
reference playback speed value stored in a STN table stored in a disc to determine whether a video
image is to be reproduced in a 2D manner or a 3D manner in response to a user requesting the
apparatus 200 or 300 to reproduce the video image at a playback speed.     FIGS. 5A through 5C
illustrate an example of a change in a cubic effect of a reproduced video image. 30FIGS. 5A through
5C illustrate a change in a cubic effect in response to a 3D video image 
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. 

FIG. 5B illustrates a case where a 3D video image is reproduced at a 2x playback speed.  

A left graph of FIG. 5B shows a depth perception of each frame reproduced in a 3D manner 

along a time axis.  In response to a user requesting the apparatus 200 or 300 to reproduce a 

video image at a 2x playback speed, the apparatus 200 or 300 selects only one of every two 5 

frames and decodes the selected frame.  Selected frames for a 2x playback speed reproduction 

are indicated as a solid line in the left graph of FIG. 5B, and frames that are not selected are 

indicated as a dashed line in the left graph of FIG. 5B.  

A right graph of FIG. 5B illustrates a playback sequence including only the selected frames 

of the left graph of FIG. 5B.  In response to the frames illustrated in the right graph of FIG. 5B 10 

being sequentially reproduced, a change in a cubic effect per unit time sensed by the user may be 

expressed as .  A change in a cubic effect per unit time sensed by a 

user in response to a video image being reproduced at a 2x playback speed is found to be higher 

by about two times than a change in a cubic effect per unit time sensed by a user in response to a 

video image being reproduced at a normal speed.  15 

FIG. 5C illustrates a 3D video image being reproduced at a 6x playback speed.  A left 

graph of FIG. 5C illustrates a depth perception of each frame reproduced in a 3D manner along a 

time axis.  In response to a user requesting the apparatus 200 or 300 to reproduce a video image 

at a 6x playback speed, the apparatus 200 or 300 selects only one of every six frames and 

decodes the selected frame.  Selected frames for a 6x playback speed reproduction are indicated 20 

by a solid line in the left graph of FIG. 5C and unselected frames are indicated by a dashed line 

in the left graph of FIG. 5C.  

A middle graph of FIG. 5C illustrates a playback sequence including only the selected 

frames in the left graph of FIG. 5C.  In response to the frames illustrated in the middle graph of 

FIG. 5C being sequentially reproduced, a change in a cubic effect per unit time sensed by the 25 

user may be expressed as .  In this case, a change in a cubic effect 

sensed by a user when a video image is reproduced at a 6x playback speed is found to be much 

higher than a change in a cubic effect sensed by a user in response to a video image being 

reproduced at a normal speed or at a 2x playback speed.  

The human brain may combine two different images seen by the left eye and right eye to 30 

recognize one object.  In response to a change in a cubic effect between reproduced frames 

being too high, a disturbance occurs in response to the brain using a left-eye image and a 

right-eye image to recognize the object and the user feels dizzy and the user’s eyes feel strained.   

A right graph of FIG. 5C illustrates a playback sequence in response to depth perceptions of 

the selected frames in the left graph of FIG. 5C being adjusted.   35 

being reproduced at a normal speed, at a 2x playback speed, and at a 6x playback speed,
respectively.       A left graph of FIG. 5A illustrates a depth perception of each frame reproduced in a
3D manner along a time axis, and a right graph of FIG. 5A illustrates a playback sequence where
35only selected frames are used for a playback speed reproduction.     Since a video image is
reproduced at a normal speed, for example, at a lx speed, all frames illustrated in the left graph of FIG.
5 are selected and are shown to a user as in the right graph of FIG. 5A. In this case, a change in a
cubic effect per unit time sensed by the user is a difference in a depth perception between a current
frame and a previous frame, and may be expressed as  Adepth@1X At     FIG. 5B illustrates a case
where a 3D video image is reproduced at a 2x playback speed. A left graph of FIG. 5B shows a depth
perception of each frame reproduced in a 3D manner along a time axis. In response to a user
requesting the apparatus 200 or 300 to reproduce a  5 video image at a 2x playback speed, the
apparatus 200 or 300 selects only one of every two frames and decodes the selected frame. Selected
frames for a 2x playback speed reproduction are indicated as a solid line in the left graph of FIG. 5B,
and frames that are not selected are indicated as a dashed line in the left graph of FIG. 5B.       A right
graph of FIG. 5B illustrates a playback sequence including only the selected frames 10of the left graph
of FIG. 5B. In response to the frames illustrated in the right graph of FIG. 5B being sequentially
reproduced, a change in a cubic effect per unit time sensed by the user may be Adepth@2X  At
expressed as. A change in a cubic effect per unit time sensed by a   user in response to a video image
being reproduced at a 2x playback speed is found to be higher by about two times than a change in a
cubic effect per unit time sensed by a user in response to a 15video image being reproduced at a
normal speed.     FIG. 5C illustrates a 3D video image being reproduced at a 6x playback speed. A left
graph of FIG. 5C illustrates a depth perception of each frame reproduced in a 3D manner along a time
axis. In response to a user requesting the apparatus 200 or 300 to reproduce a video image at a 6x
playback speed, the apparatus 200 or 300 selects only one of every six frames and  20 decodes the
selected frame. Selected frames for a 6x playback speed reproduction are indicated by a solid line in
the left graph of FIG. 5C and unselected frames are indicated by a dashed line in the left graph of FIG.
5C.       A middle graph of FIG. 5C illustrates a playback sequence including only the selected frames
in the left graph of FIG. 5C. In response to the frames illustrated in the middle graph of 25FIG. 5C
being sequentially reproduced, a change in a cubic effect per unit time sensed by the Adepth@6X 
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In the present example, in response to a user requesting the apparatus 200 or 300 to 

reproduce a video image at a 6x playback speed, the apparatus 200 or 300 uses a reference 

playback speed value to determine whether the video image is to be reproduced in a 2D manner 

or a 3D manner.  In FIG. 5C, in response to the reference playback speed value being equal to 

or less than, for example, 5, since the 6x playback speed requested by the user exceeds the 5 

reference playback speed value, the apparatus 200 or 300 reproduces the video image in a 2D 

manner at the 6x playback speed.  In this case, the apparatus 200 or 300 reproduces frames in a 

2D manner after depth perceptions are adjusted to predetermined values, as shown in the right 

graph of FIG. 5C.  

FIG. 6 illustrates an example of a method of reproducing a video image.  The apparatus 10 

200 or 300 may decode a video stream to reproduce a video image in a 3D manner.  

In operation 610, the apparatus 200 or 300 via the user interface is requested from a user to 

reproduce a video image at an Nx playback speed (N is a natural number equal to or greater than 

2).  

In operation 620, the apparatus 200 or 300 determines whether the number N exceeds a 15 

reference playback speed value.  The reference playback speed value may be included and 

stored in additional information stored in a disc along with a video stream, or the reference 

playback speed value may be stored in a memory in the apparatus 200 or 300.  In another 

example, the reference playback speed value may be selected by the user.  

The apparatus 200 or 300 extracts the reference playback speed value from the disc or the 20 

apparatus 200 or 300, or the apparatus 200 or 300 receives from the user a reference playback 

speed value set by the user, and compares the reference playback speed value with the number 

N.  

If, in operation 620, the apparatus 200 or 300 determines that the number N exceeds the 

reference playback speed value, the method proceeds to operation 630.  In operation 630, the 25 

apparatus 200 or 300 reproduces the video stream in a 2D manner at the Nx playback speed.  In 

another aspect, in operation 620, in response to the apparatus 200 or 300 determining that the 

number N does not exceed the reference playback speed value, the method proceeds to operation 

640.  In operation 640, the video image is reproduced in a 3D manner at the Nx playback speed.  

Examples of devices including the apparatus include a blu-ray player, a desktop computer, a 30 

laptop computer, and the like. 

The present invention provides a method and apparatus for reproducing a video image, 

which is reproduced in a three-dimensional (3D) manner, at a playback speed by adjusting a 

cubic effect of the video image.  

A video image which is reproduced in a three-dimensional (3D) manner may be reproduced 35 

at a playback speed in a two-dimensional (2D) manner.   

Program instructions to perform a method described herein, or one or more operations 

thereof, may be recorded, stored, or fixed in one or more computer-readable storage media.  

The program instructions may be implemented by a computer.  For example, the computer may 

cause a processor to execute the program instructions.  The media may include, alone or in 40 

combination with the program instructions, data files, data structures, and the like.  Examples of 

computer-readable media include magnetic media, such as hard disks, floppy disks, and 

At user may be expressed as. In this case, a change in a cubic effect sensed by a user when a video
image is reproduced at a 6x playback speed is found to be much higher than a change in a cubic
effect sensed by a user in response to a video image being reproduced at a normal speed or at a 2x
playback speed. 30The human brain may combine two different images seen by the left eye and right
eye to recognize one object. In response to a change in a cubic effect between reproduced frames
being too high, a disturbance occurs in response to the brain using a left-eye image and a right-eye
image to recognize the object and the user feels dizzy and the user's eyes feel strained. A right graph
of FIG. 5C illustrates a playback sequence in response to depth perceptions of 35the selected frames
in the left graph of FIG. 5C being adjusted. 8      In the present example, in response to a user
requesting the apparatus 200 or 300 to reproduce a video image at a 6x playback speed, the
apparatus 200 or 300 uses a reference playback speed value to determine whether the video image is
to be reproduced in a 2D manner or a 3D manner. In FIG. Sc, in response to the reference playback
speed value being equal to  5 or less than, for example, 5, since the 6x playback speed requested by
the user exceeds the reference playback speed value, the apparatus 200 or 300 reproduces the video
image in a 2D manner at the 6x playback speed. In this case, the apparatus 200 or 300 reproduces
frames in a 2D manner after depth perceptions are adjusted to predetermined values, as shown in the
right graph of FIG. 5C. 10FIG. 6 illustrates an example of a method of reproducing a video image. The
apparatus 200 or 300 may decode a video stream to reproduce a video image in a 3D manner.     In
operation 610, the apparatus 200 or 300 via the user interface is requested from a user to reproduce a
video image at an Nx playback speed (N is a natural number equal to or greater than 2). 15In
operation 620, the apparatus 200 or 300 determines whether the number N exceeds a reference
playback speed value. The reference playback speed value may be included and stored in additional
information stored in a disc along with a video stream, or the reference playback speed value may be
stored in a memory in the apparatus 200 or 300. In another example, the reference playback speed
value may be selected by the user. 20The apparatus 200 or 300 extracts the reference playback
speed value from the disc or the apparatus 200 or 300, or the apparatus 200 or 300 receives from the
user a reference playback speed value set by the user, and compares the reference playback speed
value with the number N. If, in operation 620, the apparatus 200 or 300 determines that the number N
exceeds the  25 reference playback speed value, the method proceeds to operation 630. In operation
630, the apparatus 200 or 300 reproduces the video stream in a 2D manner at the Nx playback speed.
In another aspect, in operation 620, in response to the apparatus 200 or 300 determining that the
number N does not exceed the reference playback speed value, the method proceeds to operation
640. In operation 640, the video image is reproduced in a 3D manner at the Nx playback speed.
30Examples of devices including the apparatus include a blu-ray player, a desktop computer, a laptop
computer, and the like. 
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magnetic tape; optical media such as CD ROM disks and DVDs; magneto-optical media, such as 

optical disks; and hardware devices that are specially configured to store and perform program 

instructions, such as read-only memory (ROM), random access memory (RAM), flash memory, 

and the like.  Examples of program instructions include machine code, such as produced by a 

compiler, and files containing higher level code that may be executed by the computer using an 5 

interpreter.  The program instructions, that is, software, may be distributed over network 

coupled computer systems so that the software is stored and executed in a distributed fashion.  

For example, the software and data may be stored by one or more computer readable recording 

mediums.  Also, functional programs, codes, and code segments for accomplishing the example 

embodiments disclosed herein can be easily construed by programmers skilled in the art to which 10 

the embodiments pertain based on and using the flow diagrams and block diagrams of the figures 

and their corresponding descriptions as provided herein.  Also, the described unit to perform an 

operation or a method may be hardware, software, or some combination of hardware and 

software.  For example, the unit may be a software package running on a computer or the 

computer on which that software is running. 15 

A number of examples have been described above.  Nevertheless, it will be understood 

that various modifications may be made.  For example, suitable results may be achieved if the 

described techniques are performed in a different order and/or if components in a described 

system, architecture, device, or circuit are combined in a different manner and/or replaced or 

supplemented by other components or their equivalents.  Accordingly, other implementations 20 

are within the scope of the following claims. 

The present invention provides a method and apparatus for reproducing a video image, which is
reproduced in a three-dimensional (3D) manner, at a playback speed by adjusting a cubic effect of the
video image. 35A video image which is reproduced in a three-dimensional (3D) manner may be
reproduced at a playback speed in a two-dimensional (2D) manner.     Program instructions to perform
a method described herein, or one or more operations thereof, may be recorded, stored, or fixed in
one or more computer-readable storage media. The program instructions may be implemented by a
computer. For example, the computer may  40 cause a processor to execute the program instructions.
The media may include, alone or in combination with the program instructions, data files, data
structures, and the like. Examples of computer-readable media include magnetic media, such as hard
disks, floppy disks, and 9  magnetic tape; optical media such as CD ROM disks and DVDs;
magneto-optical media, such as optical disks; and hardware devices that are specially configured to
store and perform program instructions, such as read-only memory (ROM), random access memory
(RAM), flash memory, and the like. Examples of program instructions include machine code, such as
produced by a  5 compiler, and files containing higher level code that may be executed by the
computer using an interpreter. The program instructions, that is, software, may be distributed over
network coupled computer systems so that the software is stored and executed in a distributed
fashion. For example, the software and data may be stored by one or more computer readable
recording mediums. Also, functional programs, codes, and code segments for accomplishing the
example  10 embodiments disclosed herein can be easily construed by programmers skilled in the art
to which the embodiments pertain based on and using the flow diagrams and block diagrams of the
figures and their corresponding descriptions as provided herein. Also, the described unit to perform an
operation or a method may be hardware, software, or some combination of hardware and software.
For example, the unit may be a software package funning on a computer or the 15computer on which
that software is funning.    A number of examples have been described above. Nevertheless, it will be
understood that various modifications may be made. For example, suitable results may be achieved if
the described techniques are performed in a different order and/or if components in a described
system, architecture, device, or circuit are combined in a different manner and/or replaced or
20supplemented by other components or their equivalents. Accordingly, other implementations are
within the scope of the following claims.  [CLAIMS [Claim 11 A method of reproducing a video image,
the method comprising: reproducing a video image in a three-dimensional (3D) manner; 5being
requested to reproduce the video image at an Nx playback speed (N is a natural number equal to or
greater than 2); and in response to the request, reproducing the video image at the Nx playback
speed, wherein the reproducing of the video image at the Nx playback speed includes 
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【CLAIMS】 

【Claim 1】 

 A method of reproducing a video image, the method comprising:  

 reproducing a video image in a three-dimensional (3D) manner;  

 being requested to reproduce the video image at an Nx playback speed (N is a natural 5 

number equal to or greater than 2); and 

 in response to the request, reproducing the video image at the Nx playback speed,  

 wherein the reproducing of the video image at the Nx playback speed includes 

reproducing the video image at the Nx playback speed in a two-dimensional (2D) manner.  

【Claim 2】 10 

  The method of claim 1, wherein the reproducing of the video image at the Nx playback 

speed includes, in response to the number N exceeding a reference playback speed value, 

reproducing the video image at the Nx playback speed in a 2D manner.  

【Claim 3】 

 The method of claim 2, in response to the number N not exceeding the reference 15 

playback speed value, the method further comprising reproducing the video image at the Nx 

playback speed in a 3D manner.  

【Claim 4】 

 The method of claim 2, wherein a video stream and additional information about the 

video stream are stored in a disc, and the additional information includes the reference playback 20 

speed value.  

【Claim 5】 

 The method of claim 4, wherein the additional information is included in a stream 

number (STN) table stored in the disc.  

【Claim 6】 25 

 The method of claim 2, further comprising extracting the reference playback speed value 

from a reproduction apparatus configured to perform the method.  

【Claim 7】 

 The method of claim 6, further comprising:  

 receiving a reference playback speed value set by a user; and  30 

 storing the reference playback speed value in the reproduction apparatus.  

【Claim 8】 

 The method of claim 2, wherein the reproducing of the video image in the 2D manner 

comprises:  

 decoding a video stream to generate a left-eye image and a right-eye image; and  35 

 outputting the left-eye image or the right-eye image.  

【Claim 9】 

  The method of claim 2, wherein the reproducing of the video image in the 2D manner 

comprises:  

 decoding a video stream to generate a left-eye image or a right-eye image; and  40 

 outputting the generated image.  

reproducing the video image at the Nx playback speed in a two-dimensional (2D) manner. 10[Claim 21
The method of claim 1, wherein the reproducing of the video image at the Nx playback speed includes,
in response to the number N exceeding a reference playback speed value, reproducing the video
image at the Nx playback speed in a 2D manner. [Claim 31 15The method of claim 2, in response to
the number N not exceeding the reference playback speed value, the method further comprising
reproducing the video image at the Nx playback speed in a 3D manner. [Claim 41         The method of
claim 2, wherein a video stream and additional information about the 20video stream are stored in a
disc, and the additional information includes the reference playback speed value. [Claim 51       The
method of claim 4, wherein the additional information is included in a stream number (STN) table
stored in the disc. 25[Claim 61       The method of claim 2, further comprising extracting the reference
playback speed value from a reproduction apparatus configured to perform the method. [Claim 71 The
method of claim 6, further comprising: 30receiving a reference playback speed value set by a user;
and storing the reference playback speed value in the reproduction apparatus. [Claim 81       The
method of claim 2, wherein the reproducing of the video image in the 2D manner comprises:
35decoding a video stream to generate a left-eye image and a right-eye image; and outputting the
left-eye image or the right-eye image. 



  

 

12 

【Claim 10】 

  An apparatus for reproducing a video image, the apparatus comprising:  

a user interface configured to request reproduction of a video image at an Nx playback 

speed (N is a natural number equal to or greater than 2); and 

 a signal processing unit configured to reproduce a video image in a three-dimensional 5 

(3D) manner, and in response to being requested by a user to reproduce the video image at the 

Nx playback speed, reproduce the video image at the Nx playback speed in a two-dimensional 

(2D) manner.  

【Claim 11】 

  The apparatus of claim 10, wherein in response to the number N exceeding a reference 10 

playback speed value, the signal processing unit reproduces the video image at the Nx playback 

speed in a 2D manner.  

【Claim 12】 

  The apparatus of claim 11, wherein in response to the number N not exceeding the 

reference playback speed value, the signal processing unit reproduces the video image at the Nx 15 

playback speed in a 3D manner.  

【Claim 13】 

 The apparatus of claim 11, wherein a video stream and additional information about the 

video stream are stored in a disc, and the additional information includes the reference playback 

speed value.  20 

【Claim 14】 

  The apparatus of claim 13, wherein the additional information is included in a stream 

number (STN) table stored in the disc.  

【Claim 15】 

 The apparatus of claim 11, wherein the reference playback speed value is stored in the 25 

signal processing unit.  

【Claim 16】 

 The apparatus of claim 15, wherein the user interface receives from a user a reference 

playback speed value set by the user, and 

 wherein the signal processing unit stores the reference playback speed value.  30 

【Claim 17】 

 The apparatus of claim 11, wherein the signal processing unit comprises:  

 a decoding unit configured to decode a video stream to generate a left-eye image and a 

right-eye image; and  

 an output unit configured to output the left-eye image or the right-eye image.  35 

【Claim 18】 

 The apparatus of claim 11, wherein the signal processing unit comprises:  

 a decoding unit configured to decode a video stream to generate a left-eye image or a 

right-eye image; and  

 an output unit configured to output the generated image.  40 

【Claim 19】 

[Claim 91       The method of claim 2, wherein the reproducing of the video image in the 2D manner
comprises: 40decoding a video stream to generate a left-eye image or a right-eye image; and
outputting the generated image. [Claim 101 An apparatus for reproducing a video image, the
apparatus comprising:    a user interface configured to request reproduction of a video image at an Nx
playback speed (N is a natural number equal to or greater than 2); and 5a signal processing unit
configured to reproduce a video image in a three-dimensional (3D) manner, and in response to being
requested by a user to reproduce the video image at the Nx playback speed, reproduce the video
image at the Nx playback speed in a two-dimensional (2D) manner. [Claim 111 10The apparatus of
claim 10, wherein in response to the number N exceeding a reference playback speed value, the
signal processing unit reproduces the video image at the Nx playback speed in a 2D manner. [Claim
121         The apparatus of claim 11, wherein in response to the number N not exceeding the
15reference playback speed value, the signal processing unit reproduces the video image at the Nx
playback speed in a 3D manner. [Claim 131         The apparatus of claim 11, wherein a video stream
and additional information about the video stream are stored in a disc, and the additional information
includes the reference playback 20speed value. [Claim 141       The apparatus of claim 13, wherein the
additional information is included in a stream number (STN) table stored in the disc. [Claim 151 
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  A computer-readable recording medium having embodied thereon a program for 

executing a method of reproducing a video image, the method comprising:  

 reproducing a video image in a three-dimensional (3D) manner;  

 being requested to reproduce the video image at an Nx playback speed (N is a natural 

number equal to or greater than 2); and  5 

 in response to the request, reproducing the video image at the Nx playback speed,  

 wherein the reproducing of the video image at the Nx playback speed includes 

reproducing the video image at the Nx playback speed in a two-dimensional (2D) manner. 

25The apparatus of claim 11, wherein the reference playback speed value is stored in the signal
processing unit. [Claim 161       The apparatus of claim 15, wherein the user interface receives from a
user a reference playback speed value set by the user, and 30wherein the signal processing unit
stores the reference playback speed value. [Claim 171 The apparatus of claim 11, wherein the signal
processing unit comprises:       a decoding unit configured to decode a video stream to generate a
left-eye image and a right-eye image; and 35an output unit configured to output the left-eye image or
the right-eye image. [Claim 181 The apparatus of claim 11, wherein the signal processing unit
comprises:       a decoding unit configured to decode a video stream to generate a left-eye image or a
right-eye image; and 40an output unit configured to output the generated image. [Claim 191        A
computer-readable recording medium having embodied thereon a program for executing a method of
reproducing a video image, the method comprising: reproducing a video image in a three-dimensional
(3D) manner;           being requested to reproduce the video image at an Nx playback speed (N is a
natural 5number equal to or greater than 2); and    in response to the request, reproducing the video
image at the Nx playback speed, wherein the reproducing of the video image at the Nx playback
speed includes reproducing the video image at the Nx playback speed in a two-dimensional (2D)
manner. 




