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3D STEREOSCOPIC/MULTIVIEW VIDEO 
PROCESSING SYSTEM AND ITS METHOD 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a three-dimen 
sional (3D) video processing system and its method. More 
speci?cally, the present invention relates to an apparatus and 
method for processing stereoscopic/multivieW three-dimen 
sional video images based on MPEG-4 (Motion Picture 
Experts Group-4). 

[0003] 2. Description of the Related Art 

[0004] MPEG is an information transmission method 
through video image compression and code representation 
and has been developed to the next-generation compression 
method, MPEG-7, subsequent to the current MPEG-1/2/4. 

[0005] MPEG-4, i.e., the video streaming standard for 
freely storing multimedia data including video images in 
digital storage media on the Internet is noW in common use 
and is applicable to a portable Webcasting MPEG-4 player 
(PWMP), etc. 

[0006] More speci?cally, MPEG-4 is the standard for 
general multimedia including still pictures, computer graph 
ics (CG), audio coding of analytical composition systems, 
composite audio based on the musical instrument data 
interface (MIDI), and text, by adding compression coding of 
the existing video and audio signals. 

[0007] Accordingly, the technology of synchroniZation 
among objects that are different from one another in 
attributes as Well as the object descriptor representation 
method for representing the attributes of the individual 
objects and the scene description information representation 
method for representing the temporal and spatial correla 
tions among the objects is a matter of great importance. 

[0008] In the MPEG-4 system, media objects are coded 
and transferred in the form of an elementary stream (ES), 
Which is characteriZed by variables determining a maximum 
transmission rate on the netWork, QoS (Quality of Service) 
factors, and necessary decoder resources. The individual 
media object is composed of one elementary stream of a 
particular coding method and is streamed through a hierar 
chy structure, Which comprises a compression layer, a sync 
layer, and a delivery layer. 

[0009] The MPEG-4 system packetiZes the data stream 
output from a plurality of encoders per access unit (AU) to 
process objects of different attributes and freely represents 
the data stream using the object descriptor information and 
the scene description information. 

[0010] HoWever, the existing MPEG-4 system standard 
iZes only tWo-dimensional (hereinafter referred to as “2D”) 
multimedia data and therefore scarcely concerns the tech 
nology for processing stereoscopic/multivieW 3D video 
data. 

SUMMARY OF THE INVENTION 

[0011] It is therefore an object of the present invention to 
process stereoscopic/multivieW three-dimensional video 
data based on the existing MPEG-4 standards. 
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[0012] It is another object of the present invention to 
minimiZe the overlapping header information of packets by 
multiplexing multi-channel ?eld-based elementary streams 
having the same temporal and spatial information into a 
single elementary stream. 

[0013] It is further another object of the present invention 
to select data suitable for the user’s demand and the user 
system environments, thereby facilitating the data stream. 

[0014] In one aspect of the present invention, there is 
provided a stereoscopic/multivieW three-dimensional video 
processing system, Which is to process video images based 
on MPEG-4, the system including: a compressor for pro 
cessing input stereoscopic/multivieW three-dimensional 
video data to generate ?eld-based elementary streams of 
multiple channels, and outputting the multi-channel elemen 
tary streams into a single integrated elementary stream; a 
packetiZer for receiving the elementary streams from the 
compressor per access unit and packetiZing the received 
elementary streams; and a transmitter for processing the 
packetiZed stereoscopic/multivieW three-dimensional video 
data and transferring or storing the processed video data. 

[0015] The compressor includes: a three-dimensional 
object encoder for coding the input stereoscopic/multivieW 
three-dimensional video data to output multi-channel ?eld 
based elementary streams; and a three-dimensional elemen 
tary stream mixer for integrating the multi-channel ?eld 
based elementary streams into a single elementary stream. 

[0016] The three-dimensional object encoder outputs 
elementary streams in the unit of 4-channel ?elds including 
odd and even ?elds of a left image and odd and even ?elds 
of a right image, When the input data are three-dimensional 
stereoscopic video data. Alternatively, the three-dimensional 
object encoder outputs N><2 ?eld-based elementary streams 
to the three-dimensional elementary stream mixer, When the 
input data are N-vieW multivieW video data. 

[0017] The three-dimensional elementary stream mixer 
generates a single elementary stream by selectively using a 
plurality of elementary streams input through multiple chan 
nels according to a display mode for stereoscopic/multivieW 
three-dimensional video data selected by a user. The display 
mode is any one mode selected from a tWo-dimensional 
video display mode, a three-dimensional video ?eld shut 
tering display mode for displaying three-dimensional video 
images by ?eld-based shuttering, a three-dimensional ste 
reoscopic video frame shuttering display mode for display 
ing three-dimensional video images by frame-based shut 
tering, and a multivieW three-dimensional video display 
mode for sequentially displaying images at a required frame 
rate. 

[0018] The three-dimensional elementary stream mixer 
multiplexes 4-channel ?eld-based elementary streams of 
stereoscopic three-dimensional video data output from the 
three-dimensional object encoder into a single-channel 
access unit stream using 2-channel elementary streams in the 
order of the odd ?eld elementary stream of a left image and 
the even ?eld elementary stream of a right image, When the 
display mode is the three-dimensional video ?eld shuttering 
display mode. 

[0019] The three-dimensional elementary stream mixer 
multiplexes 4-channel ?eld-based elementary streams of 
stereoscopic three-dimensional video output from the three 
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dimensional object encoder into a single-channel access unit 
stream using 4-channel elementary streams in the order of 
the odd ?eld elementary stream of a left image, the even ?eld 
elementary stream of the left image, the odd ?eld elementary 
stream of a right image, and the even ?eld elementary stream 
of the right image, When the display mode is the three 
dimensional video frame shuttering display mode. 

[0020] The three-dimensional elementary stream mixer 
multiplexes 4-channel ?eld-based elementary streams of 
stereoscopic three-dimensional video output from the three 
dimensional object encoder into a single-channel access unit 
stream using 2-channel elementary streams in the order of 
the odd ?eld elementary stream of a left image and the even 
?eld elementary stream of the left image, When the display 
mode is the tWo-dimensional video display mode. 

[0021] The three-dimensional elementary stream mixer 
multiplexes N><2 ?eld-based elementary streams of N-vieW 
video output from the three-dimensional object encoder into 
a single-channel access unit stream sequentially using the 
individual vieWpoints in the order of odd ?eld elementary 
streams and even ?eld elementary streams by vieWpoints, 
When the display mode is the three-dimensional multivieW 
video display mode. 

[0022] When processing the elementary streams into a 
single-channel access unit stream and sending them to the 
packetiZer, the compressor sends the individual elementary 
stream to the packetiZer by adding at least one of image 
discrimination information representing Whether the 
elementary stream is tWo- or three-dimensional video data, 
display discrimination information representing the display 
mode of the stereoscopic/multivieW three-dimensional video 
selected by a user, and vieWpoint information representing 
the number of vieWpoints of a corresponding video image 
that is a multivieW video image. 

[0023] Hence, the packetiZer receives a single-channel 
stream from the compressor per access unit, packetiZes the 
received single-channel stream, and then constructs a packet 
header based on the additional information. Preferably, the 
packet header includes an access unit start ?ag representing 
Which byte of a packet payload is the start of the stream, an 
access unit end ?ag representing Which byte of the packet 
payload is the end of the stream, an image discrimination 
?ag representing Whether the elementary stream output from 
the compressor is tWo- or three-dimensional video data, a 
decoding time stamp ?ag, a composition time stamp ?ag, a 
vieWpoint information ?ag representing the number of vieW 
points of the video image, and a display discrimination ?ag 
representing the display mode. 

[0024] In another aspect of the present invention, there is 
provided a stereoscopic/multivieW three-dimensional video 
processing method that includes: (a) receiving three-dimen 
sional video data, determining Whether a corresponding 
video image is a stereoscopic or multivieW video image, and 
processing the corresponding video data according to the 
determination result to generate multi-channel ?eld-based 
elementary streams; (b) multiplexing the multi-channel 
?eld-based elementary streams in a display mode selected 
by a user to output a single-channel elementary stream; (c) 
packetiZing the single-channel elementary stream received; 
and (d) processing the packetiZed stereoscopic/multivieW 
three-dimensional video image and sending or storing the 
processed video image. 
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[0025] The step (a) of generating the elementary streams 
includes: outputting elementary streams in the unit of 
4-channel ?elds including odd and even ?elds of a left 
three-dimensional stereoscopic image and odd and even 
?elds of a right three-dimensional stereoscopic image, When 
the input data are three-dimensional stereoscopic video data; 
and outputting N><2 ?eld-based elementary streams, When 
the input data are N-vieW multivieW video data. 

[0026] The multiplexing step (b) further includes multi 
plexing 4-channel ?eld-based elementary streams of stereo 
scopic three-dimensional video into a single-channel access 
unit stream using 2-channel elementary streams in the order 
of the odd ?eld elementary streams of a left image and the 
even ?eld elementary streams of a right image, When the 
display mode is a three-dimensional video ?eld shuttering 
display mode. 

[0027] The multiplexing step (b) further includes multi 
plexing 4-channel ?eld-based elementary streams of stereo 
scopic three-dimensional video into a single-channel access 
unit stream using 4-channel elementary streams in the order 
of the odd ?eld elementary stream of a left image, the even 
?eld elementary stream of the left image, the odd ?eld 
elementary stream of a right image and the even ?eld 
elementary stream of the right image, When the display 
mode is a three-dimensional video frame shuttering display 
mode. 

[0028] The multiplexing step (b) further includes multi 
plexing 4-channel ?eld-based elementary streams of stereo 
scopic three-dimensional video into a single-channel access 
unit stream using 2-channel elementary streams in the order 
of the odd ?eld elementary stream of a left image and the 
even ?eld elementary stream of the left image, When the 
display mode is a tWo-dimensional video display mode. 

[0029] The multiplexing step (b) further includes multi 
plexing N><2 ?eld-based elementary streams of N-vieW 
video into a single-channel access unit stream sequentially 
using the individual vieWpoints in the order of odd ?eld 
elementary streams and even ?eld elementary streams by 
vieWpoints, When the display mode is a three-dimensional 
multivieW video display mode. 

[0030] The multiplexing step (b) includes: processing 
multivieW three-dimensional video images to generate 
multi-channel elementary streams and using time informa 
tion acquired from an elementary stream of one channel 
among the multi-channel elementary streams to acquire 
synchroniZation With elementary streams of the other vieW 
points, thereby acquiring synchroniZation among the three 
dimensional video images. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0031] The accompanying draWings, Which are incorpo 
rated in and constitute a part of the speci?cation, illustrate an 
embodiment of the invention, and, together With the descrip 
tion, serve to explain the principles of the invention: 

[0032] FIG. 1 is a schematic of a stereoscopic/multivieW 
3D video processing system according to an embodiment of 
the present invention; 

[0033] FIG. 2 is an illustration of information transmitted 
by ESI for the conventional 2D multimedia; 
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[0034] FIG. 3 is an illustration of input/output data of a 
stereoscopic 3D video encoder according to an embodiment 
of the present invention; 

[0035] FIG. 4 is an illustration of input/output data of a 
3D N-vieW video encoder according to an embodiment of 
the present invention; 

[0036] FIG. 5 is an illustration of input/output data of a 
3D ES mixer for stereoscopic video according to an embodi 
ment of the present invention; 

[0037] FIG. 6 is an illustration of input/output data of a 
multi-vieW 3D ES mixer according to an embodiment of the 
present invention; 

[0038] FIG. 7 is a schematic of a ?eld-based ES multi 
plexer for stereoscopic 3D video images for ?eld shuttering 
display according to an embodiment of the present inven 
tion; 
[0039] FIG. 8 is a schematic of a ?eld-based ES multi 
plexer for stereoscopic 3D video images for frame shuttering 
display according to an embodiment of the present inven 
tion; 
[0040] FIG. 9 is a schematic of a ?eld-based ES multi 
plexer for stereoscopic 3D video images for 2D display 
according to an embodiment of the present invention; 

[0041] FIG. 10 is a schematic of a ?eld-based ES multi 
plexer for multivieW 3D video images for 3D display 
according to an embodiment of the present invention; 

[0042] FIG. 11 is a schematic of a ?eld-based ES multi 
plexer for multivieW 3D video images for 2D display 
according to an embodiment of the present invention; 

[0043] FIG. 12 is an illustration of additional transfer 
information for the conventional ESI for processing stereo 
scopic/multivieW 3D video images according to an embodi 
ment of the present invention; 

[0044] FIG. 13 is a schematic of a sync packet header for 
processing stereoscopic/multivieW 3D video images accord 
ing to an embodiment of the present invention; 

[0045] FIG. 14 MPEG-4 is stream types de?ned by a 
system; and 

[0046] FIG. 15 is a 3D video image stream type for 
processing a stereoscopic/multivieW 3D video image by a 
decoder. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0047] In the folloWing detailed description, only the 
preferred embodiment of the invention has been shoWn and 
described, simply by Way of illustration of the best mode 
contemplated by the inventor(s) of carrying out the inven 
tion. As Will be realiZed, the invention is capable of modi 
?cation in various obvious respects, all Without departing 
from the invention. Accordingly, the draWings and descrip 
tion are to be regarded as illustrative in nature, and not 
restrictive. 

[0048] In the embodiment of the present invention, 
MPEG-4 stereoscopic/multivieW 3D video data are pro 
cessed. Particularly, the encoded ?eld-based elementary 
streams output through multiple channels at the same time 
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are integrated into a single-channel elementary stream 
according to the user’s system environments and the user’s 
selected display mode, and then multiplexed into a single 3D 
access unit stream (hereinafter referred to as “3D_AU 

stream”). 
[0049] More particularly, the streaming is enabled to sup 
port all the four display modes: a tWo-dimensional video 
display mode, a three-dimensional video ?eld shuttering 
display mode for displaying three-dimensional video images 
by ?eld-based shuttering, a three-dimensional stereoscopic 
video frame shuttering display mode for displaying three 
dimensional video images by frame-based shuttering, and a 
multivieW three-dimensional video display mode for 
sequentially displaying images at a required frame rate by 
using a lenticula lens or the like. 

[0050] To enable the multiplexing of the stereoscopic/ 
multivieW 3D video images and the above-mentioned four 
display de?ned by the user, the embodiment of the present 
invention generates neW header information of a sync packet 
header and constructs the header With the overlapping 
information minimiZed. Furthermore, the embodiment of the 
present invention simpli?es synchroniZation among 3D 
video images by using the time information acquired from 
one-channel elementary streams among multi-channel 
elementary streams for multivieW video images at the same 
time, to acquire synchroniZation With the elementary 
streams of the other vieWpoints. 

[0051] FIG. 1 is a schematic of a stereoscopic/multivieW 
3D video processing system (hereinafter referred to as 
“video processing system”) according to an embodiment of 
the present invention. 

[0052] The video processing system according to the 
embodiment of the present invention, Which is to process 
stereoscopic/multivieW 3D video data based on the MPEG-4 
system, comprises, as shoWn in FIG. 1, a compression layer 
10 supporting multiple encoders; a sync layer 20 receiving 
access unit (AU) data and generating packets suitable for 
synchroniZation; and a delivery layer 30 including a 
FlexMux 31 optionally given for simultaneous multiplexing 
of multiple streams, and a delivery multimedia integrated 
frameWork (DMIF) 32 for constructing interfaces to trans 
port environments and storage media. 

[0053] The compression layer 10 comprises various object 
encoders for still pictures, computer graphics (CG), audio 
coding of analytical composition systems, musical instru 
ment data interface (MIDI), and text, as Well as 2D video 
and audio. 

[0054] More speci?cally, the compression layer 10 com 
prises, as shoWn in FIG. 1, a 3D object encoder 11, a 2D 
object encoder 12, a scene description stream generator 13, 
a object descriptor stream generator 14, and 3D elementary 
stream mixers (hereinafter referred to as “3D_ES mixers”) 
15 and 16. 

[0055] The 2D object encoder 12 encodes various objects 
including still pictures, computer graphics (CG), audio cod 
ing of analytical composition systems, musical instrument 
data interface (MIDI), and text, as Well as 2D video and 
audio. The elementary stream output from the individual 
encoders in the 2D object encoder 12 is output in the form 
of an AU stream and is transferred to the sync layer 20. 
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[0056] The object descriptor stream generator 14 gener 
ates an object descriptor stream for representing the 
attributes of multiple objects, and the scene con?guration 
information stream generator 13 generates a scene descrip 
tion stream for representing the temporal and spatial corre 
lations among the objects. 

[0057] The 3D object encoder 11 and the 3D_ES mixers 
15 and 16 are to process stereoscopic/multivieW 3D video 
images While maintaining compatibility With the existing 
MPEG-4 system. 

[0058] The 3D object encoder 11 is an object-based 
encoder for stereoscopic/multivieW 3D video data, and com 
prises a plurality of 3D real image encoders for processing 
images actually taken by cameras or the like, and a 3D 
computer graphic (CG) encoder for processing computer 
generated images, i.e., CG. 
[0059] When the input data are stereoscopic 3D video 
images generated in different directions, the 3D object 
encoder 11 outputs elementary streams in the units of even 
and odd ?elds of left and right images, respectively. Con 
trarily, When the input data are N-vieW 3D video images, the 
3D object encoder 11 outputs N><2 ?eld-based elementary 
streams to the 3D_ES mixers 15 and 16. 

[0060] The 3D_ES mixers 15 and 16 process the indi 
vidual elementary streams output from the 3D object 
encoder 11 into a single 3D_AU stream, and send the single 
3D_AU stream to the sync layer 20. 

[0061] The above-stated single 3D_AU stream output 
from the compression layer 10 is transferred to the sync 
layer via an elementary stream interface (ESI). The ESI is an 
interface connecting media data streams to the sync layer 
that is not prescribed by the ISO/IEC 14496-1 but is pro 
vided for easy realiZation, and accordingly, can be modi?ed 
in case of need. The ESI transfers SL packet header infor 
mation. An example of the SL packet header information 
transferred through the ESI in the existing MPEG-4 system 
is illustrated in FIG. 2. The SL packet header information is 
used for the sync layer 20 generating an SL packet header. 

[0062] To maintain temporal synchroniZation betWeen or 
in the elementary streams, the sync layer 20 comprises a 
plurality of object packetiZers 21 for receiving the individual 
elementary stream output from the compression layer 10 per 
AU, dividing it into a plurality of SL packets to generate a 
payload of individual SL packets and to generate a header of 
each individual SL packet With reference to information 
received for every AU via the ESI, thereby completing SL 
packets composed of the header and the payload. 

[0063] The SL packet header is used to check continuity in 
case of data loss and includes information related to a time 
stamp. 
[0064] The packet stream output from the sync layer 20 is 
sent to the delivery layer 30, and is processed into a stream 
suitable for interfaces to transport environments and storage 
media via the DIMF 32 after being multiplexed by the 
FlexMux 31. 

[0065] The basic processing of the sync layer 20 and the 
delivery layer 30 is the same as that of the existing MPEG-4 
system, and Will not be described in detail. 

[0066] NoW, a description Will be given as to a method for 
multiplexing stereoscopic/multivieW 3D video images based 
on the above-constructed video processing system. 
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[0067] As an example, 2D images and multi-channel 3D 
images (including still or motion pictures) taken by at least 
tWo cameras, or computer-generated 3D images, i.e., CG, 
are fed into the 2D object encoder 12 and the 3D object 
encoder 11 of the compression layer 10, respectively. The 
multiplexing process for 2D images is Well knoWn to those 
skilled in the art and Will not be described in detail. 

[0068] The stereoscopic/multivieW 3D video images that 
are real images taken by cameras are input to a 3D real 
image encoder 11 of the 3D object encoder 11, and the CG 
as a computer-generated 3D stereoscopic/multivieW video 
image is input to a 3D CG encoder 112 of the 3D object 
encoder 11. 

[0069] FIGS. 3 and 4 illustrate the operations of the plural 
3D real image encoders and the 3D CG encoder, respec 
tively. 

[0070] When the input data are a stereoscopic 3D video 
image generated in the left and right directions, as shoWn in 
FIG. 3, the 3D real image encoder 111 or the 3D CG encoder 
112 encodes left and right images or left and right CG data 
in the unit of ?elds to output elementary streams in the unit 
of 4-channel ?elds. 

[0071] More speci?cally, the stereoscopic 3D real image 
or CG is encoded into a stereoscopic 3D elementary stream 
of left odd ?elds 3DES_LO, a stereoscopic 3D elementary 
stream of left even ?elds 3DES_LE, a stereoscopic 3D 
elementary stream of right odd ?elds 3DES_RO, and a 
stereoscopic 3D elementary stream of right even ?elds 
3DES_RE. 
[0072] When the input data are an N-vieW video image, 
the 3D real image encoder 11 or the 3D CG encoder 112 
encodes N-vieW image or CG data in the unit of ?elds to 
output odd ?eld elementary streams of ?rst to N-th vieW 
points, and even ?eld elementary streams of ?rst to N-th 
vieWpoints. 

[0073] More speci?cally, as shoWn in FIG. 4, the N-vieW 
video is encoded into N><2 elementary streams including an 
odd ?eld elementary stream of the ?rst vieWpoint 3DESi#1 
OddField, an odd ?eld elementary stream of the second 
vieWpoint 3DESi#2 OddField, . . . , an odd ?eld elementary 

stream of the N-th vieWpoint 3DES_#N OddField, an even 
?eld elementary stream of the ?rst vieWpoint 3DESi#1 
EvenField, an even ?eld elementary stream of the second 
vieWpoint 3DESi#2 EvenField, . . . , and an even ?eld 

elementary stream of the N-th vieWpoint 3DES_#N Even 
Field. 

[0074] As described above, the multi-channel ?eld-based 
elementary streams output from the stereoscopic/multivieW 
3D object encoder 11 are input to the 3D_ES mixers 15 and 
16 for multiplexing. 

[0075] FIGS. 5 and 6 illustrate the multiplexing process 
of the 3D_ES mixers. 

[0076] The 3D_ES mixers 15 and 16 multiplex the multi 
channel ?eld-based elementary streams into a 3D_AU 
stream to output a single-channel integrated stream. Here, 
the elementary stream data to be transferred are variable 
depending on the display mode. Accordingly, multiplexing 
is performed to transfer only the necessary elementary 
streams for the individual display mode. 
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[0077] There are four display modes: a 2D video display 
mode, a 3D video ?eld shuttering display mode, a 3D video 
frame shuttering display mode, and a multivieW 3D video 
display mode. 

[0078] FIGS. 7 to 11 illustrate multiplexing examples for 
multi-channel ?eld-based elementary streams depending on 
the display mode concerned. FIGS. 7, 8, and 9 shoW 
multiplexing methods for stereoscopic 3D video data, and 
FIGS. 10 and 11 shoW multiplexing method for multivieW 
3D video data. 

[0079] When the user selects the 3D video ?eld shuttering 
display mode for stereoscopic 3D video data, the stereo 
scopic 3D elementary stream of left odd ?elds 3DES_LO 
and the stereoscopic 3D elementary stream of right even 
?elds 3DES_RE among the 4-channel elementary streams 
output from the 3D object encoder 11 are sequentially 
integrated into a single-channel 3D_AU stream, as shoWn in 
FIG. 7. 

[0080] When the user selects the 3D video frame shutter 
ing display mode for stereoscopic 3D video data, the ste 
reoscopic 3D elementary stream of left odd ?elds 
3DES_LO, the stereoscopic 3D elementary stream of left 
even ?elds 3DES_LE, the stereoscopic 3D elementary 
stream of right odd ?elds 3DES_RO, and the stereoscopic 
3D elementary stream of right even ?elds 3DES_RE among 
the 4-channel elementary streams are sequentially integrated 
into a single-channel 3D_AU stream, as shoWn in FIG. 8. 

[0081] When the user selects the 2D video display mode 
for stereoscopic 3D video data, the stereoscopic 3D elemen 
tary stream of left odd ?elds 3DES_LO and the stereoscopic 
3D elementary stream of left even ?elds 3DES_LE are 
sequentially integrated into a single-channel 3D_AU stream, 
as shoWn in FIG. 9. 

[0082] When the user selects the 3D video display mode 
for multivieW 3D video data, the elementary streams are 
integrated into a single-channel 3D AU stream in the order 
of odd and even ?elds for every vieWpoint and then in the 
order of vieWpoints, as shoWn in FIG. 10. Namely, the 
elementary streams of a multivieW video image are inte 
grated into a single-channel 3D_AU stream in the order of 
the odd ?eld elementary stream of the ?rst vieWpoint 
3DESi#1 OddField, the even ?eld elementary stream of the 
?rst vieWpoint 3DESi#1 EvenField, . . . , the odd ?eld 

elementary stream of the N-th vieWpoint 3DES_#N Odd 
Field, and the even ?eld elementary stream of the N-th 
vieWpoint 3DES_#N EvenField. 

[0083] When the user selects the 2D video display mode 
for multivieW 3D video data, only the odd and even ?eld 
elementary streams of one vieWpoint are sequentially inte 
grated into a single-channel 3D_AU stream, as shoWn in 
FIG. 11. Accordingly, the user is enabled to display images 
of his/her desired vieWpoint in the 2D video display mode 
for multivieW 3D video images. 

[0084] As described above, the single-channel 3D_AU 
stream output from the 3D_ES mixers 15 and 16 are fed into 
the sync layer 20. In addition to the information transferred 
from the ESI, as shoWn in FIG. 2, the single channel 3D_AU 
stream includes optional information for stereoscopic/mul 
tivieW 3D video streaming according to the embodiment of 
the present invention. 
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[0085] The syntax and semantics of the information added 
to the stereoscopic/multivieW 3D video data are de?ned in 
FIG. 12. 

[0086] FIG. 12 shoWs the syntax and semantics of the 
information added to the single 3D_AU stream for stereo 
scopic/multivieW 3D video images, Where only the optional 
information other than the information transferred via the 
ESI is illustrated. 

[0087] More speci?cally, three information sets such as a 
display discrimination ?ag 2Di3DDispFlag, and a vieW 
point information ?ag NumVieWpoint are additionally 
given, as shoWn in FIG. 12. 

[0088] The display discrimination ?ag 2Di3DDispFlag 
represents the display mode for stereoscopic/multivieW 3D 
video chosen by the user. In this embodiment, the display 
discrimination ?ag is, if not speci?cally limited to, “00” for 
the 2D video display mode, “01” for the 3D video ?eld 
shuttering display mode, “10” for the 3D video frame 
shuttering display mode, and “11” for the multivieW 3D 
video display mode. 

[0089] The vieWpoint information ?ag NumVieWpoint 
represents the number of vieWpoints for motion pictures. 
Namely, the vieWpoint information ?ag is designated as “2” 
for stereoscopic 3D video data that are video images of tWo 
vieWpoints, and as “N” for 3D N-vieW video data that are 
video images of N vieWpoints. 

[0090] The sync layer 20 receives the input elementary 
streams per AU, divides it into a plurality of SL packets to 
generate a payload of the individual SL packets and con 
structs a sync packet header based on the information 
transferred via the ESI for every AU, and the above-stated 
additional information for stereoscopic/multivieW 3D video 
images (i.e., display discrimination ?ag, and vieWpoint 
information ?ag). 

[0091] FIG. 13 illustrates the structure of a sync packet 
header that is header information added to one 3D_AU 
stream for stereoscopic 3D video data according to an 
embodiment of the present invention. 

[0092] In the sync packet header shoWn in FIG. 13, an 
access unit start ?ag AccessUnitStartFlag represents Which 
byte of the sync packet payload is the start of the 3D_AU 
stream. For example, the ?ag bit of “1” means that the ?rst 
byte of the SL packet payload is the start of one 3D_AU 
stream. 

[0093] An access unit end ?ag AccessUnitEndFlag repre 
sents Which byte of the sync packet payload is the end of the 
3D_AU stream. For example, the ?ag bit of “1” means that 
the last byte of the SL packet payload is the ending byte of 
the current 3D_AU stream. 

[0094] An object clock reference (OCR) ?ag represents 
hoW many object clock references folloW. For example, the 
?ag bit of “1” means that one object clock reference folloWs. 

[0095] An idle ?ag IdleFlag represents the output state of 
the 3D_AU stream. For example, the ?ag bit of “1” means 
that 3D_AU data are not output for a predetermined time, 
and the ?ag bit of “0” means that 3D_AU data are output. 

[0096] A padding ?ag PaddingFlag represents Whether or 
not padding is present in the SL packet. For example, the ?ag 
bit of “1” means that padding is present in the SL packet. 
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[0097] The padding bit PaddingBits represents a padding 
mode to be used for the SL packet and has a default value 
of “017' 

[0098] A packet sequence number PacketSequenceNum 
ber has a modulo value continuously increasing for the 
individual SL packet. Discontinuity in the decoder means a 
loss of at least one SL packet. 

[0099] The object clock reference (OCR) includes an OCR 
time stamp and exists in the SL packet header only When the 
OCR ?ag is set. 

[0100] The ?ag bit of the access unit start ?ag AccessUnit 
StartFlag set to “1” represents that the ?rst byte of the SL 
packet payload is the start of one 3D_AU, in Which case 
information of the optional ?elds is transferred. 

[0101] A random access point ?ag RandomAccessPoint 
Flag having a ?ag bit set to “1” represents that random 
access to contents is enabled. 

[0102] A 3D_AU sequence number 3D_AUSequence 
Number has a module value continuously increasing for the 
individual 3D_AU. Discontinuity in the decoder means a 
loss of at least one 3D_AU. 

[0103] A decoding time stamp ?ag DecodingTimeStamp 
Flag represents the presence of a decoding time stamp 
(DTS) in the SL packet. 

[0104] A composition time stamp ?ag Composition 
TimeStampFlag represents the presence of a composition 
time stamp (CTS) in the SL packet. 

[0105] An instant bit rate ?ag InstantBitRateFlag repre 
sents the presence of an instant bit rate in the SL packet. 

[0106] A decoding time stamp (DTS) is a DTS present in 
the related SL con?guration descriptor and exists only When 
the decoding time differs from the composition time for the 
3D_AU. 
[0107] A composition time stamp (CTS) is a CTS present 
in the related SI con?guration descriptor. 

[0108] A 3D_AU length represents the byte length of the 
3D_AU. 
[0109] An instant bit rate represents the bit rate for the 
current 3D_AU, and is effective until the next instant bit rate 
?eld appears. 

[0110] A degradation priority represents the priority of the 
SL packet payload. 

[0111] A vieWpoint information ?ag NumVieWpoint rep 
resents the number of vieWpoints of motion pictures. 
Namely, the vieWpoint information ?ag is set to “2” for 
stereoscopic 3D video data that are motion pictures of tWo 
vieWpoints; or the vieWpoint information ?ag is set to “N” 
for 3D N-vieW video data. 

[0112] Adisplay discrimination ?ag 2Di3DDispFlag rep 
resents the display mode for 3D video data in the same 
manner as the case of stereoscopic 3D video data. In this 
embodiment, the display discrimination ?ag is set to “00” 
for the 2D video display mode, “01” for the 3D video ?eld 
shuttering display mode, “10” for the 3D video frame 
shuttering display mode and “11” for the multivieW video 
display mode. 
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[0113] Once the above-constructed header is built, the 
sync layer 20 combines the header With the payload to 
generate an SL packet and sends the SL packet to the 
delivery layer 30. 

[0114] After being multiplexed at the FlexMux 31, the SL 
packet stream transferred to the delivery layer 30 is pro 
cessed into a stream suitable for an interface to transport 
environments via the DIMF 32 and sent to a receiver. 
Alternatively, the SL packet stream is processed into a 
stream suitable for an interface to storage media and is 
stored in the storage media. 

[0115] The receiver decodes the processed packet stream 
from the video processing system to reproduce the original 
image. 

[0116] In this case, the 3D object decoder at the receiver 
detects the stream format type of the multiplexed 3D_AU so 
as to restore the 3D video data in the stream format type of 
each 3D-AU multiplexed. Thus the 3D object decoder 
performs decoding after detecting the stream format type of 
the 3D_AU based on the values stored in the vieWpoint 
information ?ag NumVieWpoint and the display discrimi 
nation ?ag 2Di3DDispFlag among the information stored 
in the header of the packet received. 

[0117] For example, When the vieWpoint information ?ag 
NumVieWpoint is “2” and the display discrimination ?ag 
2Di3DDispFlag is “00” in the header of the transferred 
packet stream, stereoscopic 3D video data are to be dis 
played in the 2D video display mode and the 3D_AU is 
multiplexed in the order of the 3D elementary stream of left 
odd ?elds 3DES_LO and the 3D elementary stream of left 
even ?elds 3DES_LE, as shoWn in FIG. 10. 

[0118] When the vieWpoint information ?ag NumVieW 
point is “2” and the display discrimination ?ag 2Di3DDis 
pFlag is “01”, stereoscopic 3D video data are to be displayed 
in the 3D video ?eld shuttering display mode and the 
3D_AU is multiplexed in the order of the 3D elementary 
stream of left odd ?elds 3DES_LO and the 3D elementary 
stream of right even ?elds 3DES_RE, as shoWn in FIG. 8. 

[0119] Finally, When the vieWpoint information ?ag Num 
VieWpoint is “2” and the display discrimination ?ag 
2Di3DDispFlag is “10”, stereoscopic 3D video data are to 
be displayed in the 3D video frame shuttering display mode 
and the 3D_AU is multiplexed in the order of the 3D 
elementary stream of left odd ?elds 3DES_LO, the 3D 
elementary stream of left even ?elds 3DES_LE, and the 3D 
elementary stream of right even ?elds 3DES_RE, as shoWn 
in FIG. 9. 

[0120] On the other hand, When the vieWpoint information 
?ag NumVieWpoint is “2” and the display discrimination 
?ag 2Di3DDispFlag is “11”, stereoscopic 3D video data 
are to be displayed in the multivieW 3D video display mode, 
a case that cannot occur. 

[0121] When the vieWpoint information ?ag NumVieW 
point is “N” and the display discrimination ?ag 2Di3DDis 
pFlag is “00”, multivieW 3D video data are to be displayed 
in the 2D video display mode and the 3D_AU is multiplexed 
in the order of the odd ?eld elementary stream of the ?rst 
vieWpoint 3DESi#1O and the even ?eld elementary stream 
of the ?rst vieWpoint 3DESi#1E, as shoWn in FIG. 12. 
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[0122] When the viewpoint information ?ag NumVieW 
point is “N” and the display discrimination ?ag 2Di3DDis 
pFlag is “11”, multivieW 3D video data are to be displayed 
in the multivieW 3D video display mode and the 3D_AU is 
multiplexed in the order of all odd ?eld elementary streams 
of the ?rst to N-th vieWpoints 3DESi#10, . . . , and 

3DES_#NO and all even ?eld elementary streams of the ?rst 
to N-th vieWpoints 3DESi#1E, . . . , and 3DES_#NE, as 

shoWn in FIG. 11. 

[0123] When the vieWpoint information ?ag NumVieW 
point is “N” and the display discrimination ?ag 2Di3DDis 
pFlag is “10” or “01”, multivieW 3D video data are to be 
displayed in the 3D video frame/?eld shuttering display 
mode, a case that seldom occurs. 

[0124] As stated above, the receiver checks the stream 
format type of the 3D_AU multiplexed in the packet stream 
based on the values stored in the vieWpoint information ?ag 
NumVieWpoint and the display discrimination ?ag 
2Di3DDispFlag of the header of the packet stream trans 
ferred from the video processing system according to the 
embodiment of the present invention, and then performs 
decoding to reproduce 3D video images. 

[0125] FIG. 14 shoWs stream types de?ned by the 
DecoderCon?gDescriptor of the MPEG-4 system, and FIG. 
15 shoWs a neW stream type for determining Whether an 
elementary stream of the stereoscopic 3D video image 
output from the compression layer is 2D or 3D video image 
data. 

[0126] While this invention has been described in connec 
tion With What is presently considered to be the most 
practical and preferred embodiment, it is to be understood 
that the invention is not limited to the disclosed embodi 
ments, but, on the contrary, is intended to cover various 
modi?cations and equivalent arrangements included Within 
the spirit and scope of the appended claims. 

[0127] As described above, the present invention enables 
stereoscopic/multivieW 3D video processing in the existing 
MPEG-4 system. 

[0128] Particularly, the multi-channel ?eld-based elemen 
tary streams having the same temporal and spatial informa 
tion are multiplexed into a single elementary stream, thereby 
minimiZing the overlapping header information. 

[0129] The present invention also simpli?es synchroniZa 
tion among 3D video data by using the time information 
acquired from the one-channel elementary stream among the 
multi-channel elementary streams for multivieW video data 
at the same time in synchroniZation With elementary streams 
of the other vieWpoints. 

[0130] Furthermore, the multiplexing structure and the 
header construction of the present invention enable the user 
to selectively display stereoscopic/multivieW 3D video data 
in the 3D video ?eld/frame shuttering display mode, the 
multivieW 3D video display mode, or the 2D video display 
mode, While maintaining compatibility With the existing 2D 
video processing system. Hence, the present invention can 
perform streaming of selected data suitable for the user’s 
demand and system environments. 
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What is claimed is: 
1. A stereoscopic/multivieW three-dimensional video pro 

cessing system, Which is based on MPEG-4, the system 
comprising: 

a compressor for processing input stereoscopic/multivieW 
three-dimensional video data to generate ?eld-based 
elementary streams of multiple channels, and output 
ting the multi-channel elementary streams into a single 
integrated elementary stream; 

a packetiZer for receiving the elementary streams from the 
compressor per access unit and packetiZing the 
received elementary streams; and 

a transmitter for processing the packetiZed stereoscopic/ 
multivieW three-dimensional video data and transfer 
ring or storing the processed video data. 

2. The system as claimed in claim 1, Wherein the com 
pressor comprises: 

a three-dimensional object encoder for encoding the input 
stereoscopic/multivieW three-dimensional video data to 
output multi-channel ?eld-based elementary streams; 
and 

a three-dimensional elementary stream mixer for integrat 
ing the multi-channel ?eld-based elementary streams 
into a single elementary stream, and outputting the 
same. 

3. The system as claimed in claim 2, Wherein the three 
dimensional object encoder outputs elementary streams in 
the unit of 4-channel ?elds including odd and even ?elds of 
a left three-dimensional stereoscopic image and odd and 
even ?elds of a right three-dimensional stereoscopic image, 
When the input data are three-dimensional stereoscopic 
video data. 

4. The system as claimed in claim 2, Wherein the three 
dimensional object encoder outputs N><2 ?eld-based 
elementary streams to the three-dimensional elementary 
stream mixer, When the input data are N-vieW’s multivieW 
video data. 

5. The system as claimed in claim 2, Wherein the com 
pressor comprises: 

an object descriptor stream generator for generating an 
object descriptor stream for representing the attributes 
of multiple multimedia objects; 

a scene description stream generator for generating a 
scene description stream for representing the temporal 
and spatial correlations among objects; and 

a tWo-dimensional encoder for encoding 2-dimensional 
multimedia data. 

6. The system as claimed in claim 2, Wherein the three 
dimensional elementary stream mixer generates a single 
elementary stream by selectively using a plurality of 
elementary streams input through multiple channels accord 
ing to a display mode for stereoscopic/multivieW three 
dimensional video selected by a user. 

7. The system as claimed in claim 6, Wherein the display 
mode is any one mode selected from a tWo-dimensional 
video display mode, a three-dimensional video ?eld shut 
tering display mode for displaying three-dimensional video 
images by ?eld-based shuttering, a three-dimensional ste 
reoscopic video frame shuttering display mode for display 
ing three-dimensional video images by frame-based shut 
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tering, and a multivieW three-dimensional video display 
mode for sequentially displaying images at a required frame 
rate. 

8. The system as claimed in claim 6, Wherein the three 
dimensional elementary stream mixer multiplexes 4-channel 
?eld-based elementary streams of stereoscopic three-dimen 
sional video output from the three-dimensional object 
encoder into a single-channel access unit stream using 
2-channel elementary streams in the order of the odd ?eld 
elementary stream of a left image and the even ?eld elemen 
tary stream of a right image, When the display mode is the 
three-dimensional video ?eld shuttering display mode. 

9. The system as claimed in claim 6, Wherein the three 
dimensional elementary stream mixer multiplexes 4-channel 
?eld-based elementary streams of stereoscopic three-dimen 
sional video output from the three-dimensional object 
encoder into a single-channel access unit stream using 
4-channel elementary streams in the order of the odd ?eld 
elementary stream of a left image, the even ?eld elementary 
stream of the left image, the odd ?eld elementary stream of 
a right image, and the even ?eld elementary stream of the 
right image, When the display mode is the three-dimensional 
video frame shuttering display mode. 

10. The system as claimed in claim 6, Wherein the 
three-dimensional elementary stream mixer multiplexes 
4-channel ?eld-based elementary streams of stereoscopic 
three-dimensional video output from the three-dimensional 
object encoder into a single-channel access unit stream using 
2-channel elementary streams in the order of the odd ?eld 
elementary stream of a left image and the even ?eld elemen 
tary stream of the left image, When the display mode is the 
tWo-dimensional video display mode. 

11. The system as claimed in claim 6, Wherein the 
three-dimensional elementary stream mixer multiplexes 
N><2 ?eld-based elementary streams of N-vieW video output 
from the three-dimensional object encoder into a single 
channel access unit stream sequentially using the individual 
vieWpoints in the order of odd ?eld elementary streams and 
even ?eld elementary streams by vieWpoints, When the 
display mode is the three-dimensional multivieW video 
display mode. 

12. The system as claimed in claim 1, Wherein When 
processing the elementary streams into a single-channel 
access unit stream and sending them to the packetiZer, the 
compressor sends the individual elementary stream to the 
packetiZer by adding at least one of image discrimination 
information representing Whether the elementary stream is 
display discrimination information representing the display 
mode of the stereoscopic/multivieW three-dimensional video 
selected by a user, and vieWpoint information representing 
the number of vieWpoints of a corresponding video image 
that is a multivieW video image. 

13. The system as claimed in claim 12, Wherein the 
packetiZer receives a single-channel stream from the com 
pressor per access unit, packetiZes the received single 
channel stream, and then constructs a packet header based 
on the additional information, Wherein the packet header 
includes an access unit start ?ag representing Which byte of 
a packet payload is the start of the stream, an access unit end 
?ag representing Which byte of the packet payload is the end 
of the stream, an image discrimination ?ag representing 
Whether the elementary stream output from the compressor 
is tWo- or three-dimensional video data, a decoding time 
stamp ?ag, a composition time stamp ?ag, a vieWpoint 
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information ?ag representing the number of vieWpoints of 
the video image, and a display discrimination ?ag repre 
senting the display mode. 

14. A stereoscopic/multivieW three-dimensional video 
processing method, Which is based on MPEG-4, the method 
comprising: 

(a) receiving three-dimensional video data, determining 
Whether a corresponding video image is a stereoscopic 
or multivieW video image, and processing the corre 
sponding video data according to the determination 
result to generate multi-channel ?eld-based elementary 
streams; 

(b) multiplexing the multi-channel ?eld-based elementary 
streams in a display mode selected by a user to output 
a single-channel elementary stream; 

(c) packetiZing the single-channel elementary stream 
received; and 

(d) processing the packetiZed stereoscopic/multivieW 
three-dimensional video image and sending or storing 
the processed video image. 

15. The method as claimed in claim 14, Wherein the step 
(a) of generating the elementary streams comprises: 

outputting elementary streams in the unit of 4-channel 
?elds including odd and even ?elds of a left three 
dimensional stereoscopic image and odd and even 
?elds of a right three-dimensional stereoscopic image, 
When the input data are three-dimensional stereoscopic 
video data; and 

outputting N><2 ?eld-based elementary streams, When the 
input data are NvieW’s multivieW video data. 

16. The method as claimed in claim 15, Wherein the 
multiplexing step (b) further comprises: multiplexing 
4-channel ?eld-based elementary streams of stereoscopic 
three-dimensional video into a single-channel access unit 
stream using 2-channel elementary streams in the order of 
the odd ?eld elementary streams of a left image and the even 
?eld elementary streams of a right image, When the display 
mode is a three-dimensional video ?eld shuttering display 
mode. 

17. The method as claimed in claim 15, Wherein the 
multiplexing step (b) further comprises: multiplexing 
4-channel ?eld-based elementary streams of stereoscopic 
three-dimensional video into a single-channel access unit 
stream using 4-channel elementary streams in the order of 
the odd ?eld elementary stream of a left image, the even ?eld 
elementary stream of the left image, the odd ?eld elementary 
stream of a right image and the even ?eld elementary stream 
of the right image, When the display mode is a three 
dimensional video frame shuttering display mode. 

18. The method as claimed in claim 15, Wherein the 
multiplexing step (b) further comprises: multiplexing 
4-channel ?eld-based elementary streams of stereoscopic 
three-dimensional video into a single-channel access unit 
stream using 2-channel elementary streams in the order of 
the odd ?eld elementary stream of a left image and the even 
?eld elementary stream of the left image, When the display 
mode is a tWo-dimensional video display mode. 

19. The method as claimed in claim 15, Wherein the 
multiplexing step (b) further comprises: multiplexing N><2 
?eld-based elementary streams of N-vieW video into a 
single-channel access unit stream sequentially using the 




