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DESCRIPTION 

-[Title of Invention] 

RECORDING MEDIUM, PLAYBACK DEVICE, AND INTEGRATED CIRCUIT 

[Technical Field] 

[0001] The present invention relates to a technology of recording 3D and 2D 

images. 

10 [Background Art] 

[0002] The 2D images, also called monoscopic images, are represented by pixels 

on an X-Y plane that is applied to the display screen of the display device. 

[0003] In contrast, the 3D images have a depth in the Z-axis direction in addition to 

the pixels on the X-Y plane applied to the screen of the display device. The 3D 

15 images are presented to the viewers (users) by simultaneously playing back the 

left-view and right-view images to be viewed respectively by the left and right eyes so 

that a stereoscopic effect can be produced. The users would see, among the pixels 

constituting the 3D image, pixels haying positive Z-axis coordinates in front of the 

display screen, and pixels having negative Z-axis coordinates behind the display screen. 

20 [0004] It is preferable that an optical disc storing a 3D image has compatibility with a 

playback device that can play back only 2D images (hereinafter, such a playback device 

is referred to as "2D playback device"). This is because, otherw~se, two types of discs 

for 3D and 2D images need to be produced so that the 2D playback device can play 

back the same content as that stored in_ a disc for 3D image. Such an arrangement will 

25 take a higher cost. It is accordingly:n.:ecessary to provide an optical disc storing a 3D 

image that is played back as a 2D image by the 2D play back device, and as a 2D or 3D 

image by a play back device supporting both ·the 3D and 2D images (hereinafter, such a 

playback device is referred to as "2D/3D playback device"). 

[0005] Patent Document 1 identified below is one example of prior art documents 

30 describing technologies for ensuring the compatibility in playback between 2D and 3D 
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images, with respect to optical discs storing 3D images. 

[Citation List] 

[Patent Literature] 

5 [0006] 

[Patent Literature 1] 

Japanese Patent No. 3935507 

[Summary of Invention] 

10 [Technical Problem] 

[0007] Meanwhile, when an attempt is made to introduce the 3D playback mode 

into the playback device while maintaining the compatibility with conventional 2D 

playback devices, what is a problem is how the stream selection procedure should 

treat the event of switching the playback mode from the 2D playback mode to the 

15 3D playback mode. 

[0008] The stream selection procedure is a processing procedure for determining, 

from among the elementary streams registered in a stream selection table recorded on a 

recording medium, the elementary streams to be demultiplexed by identifying them by 

the stream numbers. The stream selection table shows registered elementary streams 

20 that are permitted to be played back, among a plurality of elementary streams that are 

physically recorded on the recording medium. 

[0009] The stream numbers determined by the stream selection procedure are stored 

in a stream number register in the playback device. The stream selection procedure is 

executed when a state change occurs in the playback device, for example, when 

25 switching between playback sections occurs, or when a disc is loaded. Here, by 

extension of the way of thinking of conventional 2D playback devices, the change in the 

playback mode would be interpreted as a change in the state of the device, and the 

stream selection procedure would be executed to set the stream numbers again. 

[0010] However, when the stream selection procedure is executed due to a change of 

30 the playback mode and the new stream numbers are stored in the stream number register, 
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there is no guarantee that the language attribute of the stream after the mode change is 

the same as the language attribute before the mode change. This is because the 

language attributes of the streams are managed by the stream numbers presented in the 

stream selection table, and the stream attributes change as the stream numbers change. 

5 When such a structure is adopted, the stream need to be set again after a mode change. 

10 

Such a double work poses an inconvenience to the user. 

[0011] It is therefore an object of the present invention to provide a recording medium 

which can keep the language attribute unchanged before and after switching of the 

playback mode. 

[Solution to Problem] 

[0012] The above-described object is fulfilled by a recording medium on which 

playlist information and a plurality of elementary streams are recorded, wherein the 

playlist information includes a basic stream selection table and an extension stream 

15 selection table, the basic stream selection table shows a list of elementary streams that 

are to be played back in a monoscopic playback mode, and includes stream numbers of 

the elementary streams to be played back in the monoscopic playback mode, the 

extension stream selection table shows a list of elementary streams that are to be played 

back in a stereoscopic playback mode, and the elementary streams shown in the 

20 extension stream selection table are associated with the stream numbers included in the 

basic stream selection table. 

[Advantageous Effects of Invention] 

[0013] In the recording medium provided with the above-described problem 

25 solving means, when the playback mode switches from the monoscopic playback 

mode to the stereoscopic playback mode, the basis on which the stream selection is 

performed switches from the basic stream selection table to the extension stream 

selection table. 

[0014] With the above-described structure, when the playback mode is switched from 

30 the monoscopic playback mode to the stereoscopic playback mode, it is possible to 
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switch the stream to be supplied to the decoder while maintaining the stream numbers 

indicated in the stream selection table as they are, and keeping the language attributes of 

the streams unchanged before and after the mode change. 

[0015] This makes it possible to change the playback mode from the monoscopic 

5 playback mode to the stereoscopic playback mode, and from the stereoscopic playback 

mode to the monoscopic playback mode, while maintaining the language attributes. 

[0016] Also, the stream selection procedure in the stereoscopic playback mode is 

performed based merely on the basic stream selection table. As a result, the contents 

of the stream selection procedure in the stereoscopic playback mode can be the same as 

10 the contents of the stream selection procedure in the playback device dedicated to the 

monoscopic playback. In this way, the complete compatibility can be guaranteed with 

regard to the stream selection procedure. This facilitates ensuring the operation when 

a recording medium supporting the stereoscopic playback is loaded into a conventional 

playback device dedicated to the monoscopic playback. Since normal operations are 

15 guaranteed when a recording medium supporting the stereoscopic playback is loaded 

into a conventional playback device dedicated to the monoscopic playback, the producer 

of the playback device can be rest assured that the recording medium supporting the 

stereoscopic playback is brought into the marketplace without getting involved in a user 

trouble attributed to loading of a recording medium supporting the stereoscopic 

20 playback into a conventional playback device dedicated to the monoscopic playback. 

25 

[Brief Description of Drawings] 

[0017] Figs. lA through 1 C show an embodiment of the usage act of the recording 

medium, playback device, display device, and glasses; 

Fig. 2 shows the user's head on the left-hand side of the drawing and the 

images of a dinosaur skeleton seen respectively by the left eye and the right eye of the 

user on the right-hand side of the drawing; 

Fig. 3 shows one example of the internal structures of the left-view and 

right-view video streams for the stereoscopic viewing; 

30 Fig. 4 shows how to realize the stereoscopic viewing in the "l plane+ offset" 
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mode; 

Fig. 5 schematically shows how an image is displayed to the user after the 

cropping with use of offset value and superimposing are performed; 

Figs. 6A through 6D show one example of the 3D-depth method; 

Fig. 7 shows a stereoscopic image generated in the 3D-depth mode; 

Figs. 8A through 8C show the internal structure of the recording medium in 

Embodiment 1; 

Figs. 9A and 9B illustrate how the video stream is stored in the PES packet 

sequences; 

Fig. 10 schematically shows how the main TS is multiplexed. 

Figs. llA and 1 lB show the internal structures of the main TS and sub-TS; 

Figs. 12A through 12D show the internal structure of the playlist information; 

Figs. 13A and 13B show one example of the basic stream selection table; 

Fig. 14 shows the internal structure of the extension stream selection table; 

Figs. 15A-15C shows the stream registration sequences in the extension stream 

selection table; 

Fig. 16 shows what elementary streams are demultiplexed from the main TS 

and the sub-TSs; 

Fig. 17 shows how the stream registration sequences provided in the basic 

20 stream selection table and the extension stream selection table are referenced; 

25 

Fig. 18 shows the change of assignment of the stream numbers; 

Fig. 19 shows a syntax for writing the extension stream selection table in an 

object-oriented compiler language; 

Fig. 20 shows the internal structure of the playback device; 

Figs. 21A through 21C show what packet identifiers are output to the 

demultiplexing unit by the combined stream registration sequence; 

Figs. 22A through 22C show what packet identifiers are output to the 

demultiplexing unit by the combined stream registration sequence; 

Fig. 23 shows referencing of the packet identifiers and outputting of the 

30 packets when the playback device is set to the B-D presentation mode and the playback 
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device has the B-D capability; 

Fig. 24 shows referencing of the packet identifiers and outputting of the 

packets when the playback device is set to the "1 plane+ offset" mode; 

Fig. 25 shows referencing of the packet identifiers and outputting of the 

5 packets when the playback device is set to the 2D presentation mode; 
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Fig. 26 shows referencing of the packet identifiers and outputting of the 

packets when the playback device does not have the capability for the B-D presentation 

mode; 

Fig. 27 shows the playlist playback procedure; 

Fig. 28 shows the stream selection procedure; 

Fig. 29 shows the procedure of outputting the packet identifier corresponding 

to the stream number; 

Fig. 30 shows the correspondence between the file 2D/file base and the file 

dependent; 

15 Figs. 31A through 31C show the correspondence between the interleaved 

20 

stream file and file 2D/file base; 

Fig. 32 shows correspondence among the stereoscopic interleaved stream file, 

file 2D, file base, and file dependent. 

Fig. 33 shows the 2D playlist and 3D playlist; 

Fig. 34 shows a playlist generated by adding a sub-path to the 3D playlist; 

Figs. 35A and 35B show a 3D playlist generated by adding a base-view 

indicator to the 3D playlist; 

Fig. 36 is a flowchart showing the playitem playback procedure; 

Figs. 37A through 37C show the playitem information and the sub-playitem in 

25 Embodiment 4; 

Fig. 38 shows specification of the multi-angle section by the playitem 

information and the sub-playitem information; 

Figs. 39A through 39C show stereoscopic images to be displayed when 

corresponding angle numbers are set; 

30 Fig. 40 shows the procedure for reading the stream file in accordance with 
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"Multi_ clip_ entries"; 

Figs. 41A through 41C show the internal structure of the clip information file; 

Figs. 42A and 42B show the Extent start point information and the entry map 

table included in the clip information file; 

Fig. 43 shows the stream attribute included in the program information; 

Fig. 44 shows how entry points are registered in an entry map; 

Fig. 45 shows how the A TC sequence is restored from the data blocks 

constituting the stereoscopic interleaved stream file; 

Figs. 46A and 46B show the internal structure of the reading unit provided with 

10 the A TC sequence restoring unit; 

15 

20 

Fig. 47 shows the procedure for restoring the ATC sequence; 

Figs. 48A and 48B show the internal structure of the video stream; 

Fig. 49 shows the internal structure of the entry map that is set for the slide 

show; 

Fig. 50 shows the playback procedure of the slide show playlist; 

Figs. 51A and 51B show the internal structures of the demultiplexing unit and 

the video decoder; 

Figs. 52A and 52B show the device structures including one decoder and two 

planes in the 3D-LR method and the 3D-Depth method; 

Figs. 53A and 53B show the internal structure of the graphics decoder for the 

PG stream; 

Figs. 54A and 54B show the internal structure of the text subtitle decoder; 

Figs. 55A and 55B show decoder models of the IG decoder; Fig. 56 shows a 

circuit structure for synthesizing the outputs of these decoder models and outputting the 

25 result in the 3D-LR mode; 

Fig. 57 shows a circuit structure for synthesizing the outputs of the decoder 

models and outputting the result in the "1 plane+ offset" mode; 

Fig. 58 shows an internal structure of a multi-layered optical disc; 

Fig. 59 shows the application format of the optical disc based on the file 

30 system; 
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method; 

Fig. 60 1s a flowchart showing the processing procedure of the recording 

Fig. 61 is a flowchart showing the procedure for writing the AV file; 

Figs. 62A and 62B show the manufacturing method of an optical disc; 

Fig. 63 shows the internal structure of the recording device; 

Fig. 64 shows the structure of a 2D/3D playback device; 

Fig. 6S shows the internal structure of the system target decoder 4 and the 

plane memory set Sa; 

Fig. 66 shows the internal structures of the register set 10 and the playback 

10 control engine 7b; 

Fig. 67 shows the state transition of the selection model of the output mode; 

Fig. 68 is a flowchart showing the procedure for the initialization process; 

Fig. 69 shows the "Procedure when playback condition is changed"; 

Figs. 70A through 70D show the bit assignment in the player setting register 

l S for realizing the 3D playback mode; 

20 

2S 

30 

[0018] Fig. 71 shows the internal structure of the plane synthesizing unit Sb; 

Figs. 72A and 72B show the data in which the contents for 2D and 3D are 

mixed and how the data is played back by the playback device; 

Fig. 73 is a state transition diagram showing the switch between 2D and 3D; 

Fig. 74 shows the dependent-view capability and the 3D-depth capability; 

Fig. 7S shows the system parameters extended to identify the 3D playback 

capabilities in more detail; 

Fig. 76 shows the database identification information for identifying whether or 

not the playback device supports the data structure that has been extended for the 3D; 

Fig. 77 shows a system parameter in which the user's preference regarding the 

presentation format is set; 

Fig. 78 shows a system parameter indicating the display format of the current 

playback; 

Fig. 79 shows a bit assignment for storing the 3D offset correction value; 

Figs. 80A and 80B show the user operation API for switching between the 2D 
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and 3D display methods; 

Fig. 81 shows the operation codes and operands of the Change 1 plane+Offset 

mode command; 

Fig. 82 shows the Change 3D Presentation Type command; 

5 Figs. 83Athrough 83C show how transport streams for three modes are stored 

10 

in the files; 

level; 

stream; 

Fig. 84 shows, in the form of a table, the multiplexing at the transport stream 

Fig. 85 shows the assignment of Pills to the transport stream (TS) packets; 

Figs. 86A through 86C show the primary video stream and the primary audio 

Figs. 87 A through 87C show PG streams to which stream numbers 1 and 2 are 

assigned; 

Figs. 88A and 88B show the TS packets constituting the secondary video 

15 stream and the secondary audio stream; 

Figs. 89A and 89B show the forms for seamlessly connecting two playitems; 

Figs. 90A through 90C show the sub-path types for switching between files at 

the layer boundary; 

Fig. 91 shows one example of how to describe the stream registration 

20 sequences for the primary video stream and the primary audio stream; 

Fig. 92 shows one example of how to describe the stream registration 

sequences for the PG text subtitle stream; 

Fig. 93 shows one example of how to describe the stream registration 

sequences for the IG stream; 

25 Fig. 94 shows one example of how to describe the stream registration 

sequences for the secondary audio stream and the secondary video stream; 

Fig. 95 is a graph indicating the temporal change in the plane offset of the text 

subtitle stream; 

Fig. 96 shows the I-picture constituting the background image; 

30 Fig. 97 shows an example structure of a 2D/3D playback device which is 
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realized by using an integrated circuit; 

Fig. 98 is a functional block diagram showing a typical structure of the stream 

processing unit; 

Fig. 99 is a conceptual diagram showing the switching unit 653 and the 

5 peripheral when the switching unit 653 is DMAC; 
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Fig. 100 is a functional block diagram showing a typical structure of the AV 

output unit 608; 

Fig. 101 is an example structure showing the AV output unit 608, or the data 

output part of the playback device in more detail; 

Fig. 102 shows an arrangement of the control buses and data buses in the 

integrated circuit; 

Fig. 103 shows an arrangement of the control buses and data buses in the 

integrated circuit; 

Fig. 104 is a simple flowchart showing an operation procedure in the playback 

15 device; and 

Fig. 105 is a detailed flowchart showing an operation procedure in the playback 

device. 

[Description of Embodiments] 

20 · [0019] The following describes an embodiment of a recording medium and a 

playback device provided with means for solving the above-described problems, 

with reference to the attached drawings. First, a brief description is give of the 

principle of the stereoscopic view. 

[0020] In general, due to the difference in position between the right eye and the left 

25 eye, there is a little difference between an image seen by the right eye and an image 

seen by the left eye. It is this difference that enables the human beings to recognize the 

image they see in three dimensions. The stereoscopic display is realized by using the 

parallax of human beings, so that a monoscopic image looks as is it is 

three-dimensional. 

30 [0021] More specifically, there is a difference between the image seen by the right eye 
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and the image seen by the left eye, the difference corresponding to parallax of human 

beings. The stereoscopic display is realized by displaying the two types of images 

alternately at regular short time intervals. 

[0022] The "short time interval" may be a time period that is short enough to provide 

5 human beings, by the alternate displays, an illusion that they are seeing a 

three-dimensional object. The methods for realizing the stereoscopic viewing include 

one using a holography technology and one using a parallax image. 

[0023] The former method, the holography technology, is characterized in that it can 

reproduce an object three-dimensionally in the same manner as a human being 

10 recognizes the object normally, and that, in regards with video generation, although it 

has established a technological theory, it requires (i) a computer that can perform an 

enormous amount of calculations to generate the video for holography in real time, and 

(ii) a display device having a resolution in which several thousands of lines can be 

drawn in a length of lmm. It is extremely difficult for the current technology to 

15 realize such a product, and thus products for commercial use have hardly been 

developed. 

[0024] On the other hand, the latter method using a parallax image has a merit that a 

stereoscopic viewing can be realized only by preparing images for viewing with the 

right eye and the left eye. Some technologies including the sequential segregation 

20 method have been developed for practical use from the viewpoint of how to cause each 

of the right eye and the left eye to view only the images associated therewith. 

[0025] The sequential segregation method is a method in which images for the left eye 

and right eye are alternately displayed in a time axis direction such that left and right 

scenes are overlaid in the brain by the effect of residual images of eyes, and the overlaid 

25 image is recognized as a stereoscopic image. 

[0026] The playback device described in the present application is a 2D/3D playback 

device (player) which, provided with the 2D playback mode and the 3D playback mode, 

can switch between these playback modes. 

[0027] Figs. lA through lC show the embodiment of the usage act of the recording 

30 medium, playback device, display device, and glasses. As shown in Fig. IA, a 

11 



recording medium 100 and a playback device 200, together with a television 300, 3D 

glasses 400, and a remote control 500, constitute a home theater system which is subject 

to the use by the user. 

[0028] The recording medium 100 provides the home theater system with, for 

5 example, a movie work. 

[0029] The playback device 200 is connected with the television 300 and plays back 

the recording medium 100. 

[0030] The television 300 provides the user with an interactive operation environment 

by displaying a menu and the like as well as the movie work. The user needs to wear 

10 the 3D glasses 400 for the television 300 of the present embodiment to realize the 

stereoscopic viewing. Here, the 3D glasses 400 are not necessary when the television 

300 displays images by the lenticular method. The television 300 for the lenticular 

method aligns pictures for the left and right eyes vertically in a screen at the same time. · 

And a lenticular lens is provided on the surface of the display screen such that pixels 

15 constituting the picture for the left eye form an image only in the left eye and pixels 

constituting the picture for the right eye form an image only in the right eye. This 

enables the left and right eyes to see respectively pictures that have a parallax, thereby 

realizing a·stereoscopic viewing. 

[0031] The 3D glasses 400 are equipped with liquid-crystal shutters that enable the 

20 user to view a parallax image by the sequential segregation method or the polarization 

glasses method. Here, the parallax image is an image which is composed of a pair of 

(i) an image that enters only into the right eye and (ii) an image that enters only into the 

left eye, such that pictures respectively associated with the right and left eyes 

respectively enter the eyes of the user, thereby realizing the stereoscopic viewing. Fig. 

25 lB shows the state of the 3D glasses 400 when the left-view image is displayed. At 

the instant when the left-view image is displayed on the screen, the liquid-crystal shutter 

for the left eye is in the light transmission state, and the liquid-crystal shutter for the 

right eye is in the light block state. Fig. lC shows the state of the 3D glasses 400 when 

the right-view image is displayed. At the instant when the right-view image is 

30 displayed on the screen, the liquid-crystal shutter for the right eye is in the light 
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transmission state, and the liquid-crystal shutter for the left eye is in the light block 

state. 

[0032] The remote control 500 is a machine for receiving from the user operations for 

playing back AV. The remote control 500 is also a machine for receiving from the 

5 user operations onto the layered GUI. To receive the operations, the remote control 

500 is equipped with a menu key, arrow keys, an enter key, a return key, and numeral 

keys, where the menu key is used to call a menu constituting the GUI, the arrow keys 

are used to move a focus among GUI components constituting the menu, the enter key 

is used to perform ENTER (determination) operation onto a GUI component 

10 constituting the menu, the return key is used to return to a higher layer in the layered 

menu. 

[0033] In the home theater system shown in Figs. lA through 1 C, an output mode of 

the playback device for causing the display device 300 to display images in the 3D 

playback mode is called "3D output mode", and an output mode of the playback device 

15 for causing the display device 300 to display images in the 2D playback mode is called 

"2D output mode". 

[0034] This completes the description of the usage act of the recording medium and 

the playback device. 

[0035] The present embodiment adopts a method in which parallax images to be used 

20 for the stereoscopic viewing are stored in an information recording medium. 

[0036] The parallax image method is a method for realizing the stereoscopic viewing 

by preparing separately an image for the right eye and an image for the left eye, and 

causing the image for the right eye to enter only into the right eye and the image for the 

left eye enter only into the left eye. Fig. 2 shows the user's head on the left-hand side 

25 of the drawing and the images of a dinosaur skeleton seen respectively by the left eye 

and the right eye of the user on the right-hand side of the drawing. When the light 

transmission and block are repeated alternately for the right and left eyes, the left and 

right scenes are overlaid in the brain of the user by the effect of residual images of eyes, 

and the overlaid image is recognized as a stereoscopic image appearing in front of the 

30 user. 
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[0037] Among the parallax images, the image entering the left eye is called a left-eye 

image (L image), and the image entering the right eye is called a right-eye image (R 

image). A video composed of only L images is called a left-view video, and a video 

co~posed of only R images is called a right-view video. Also, the video streams 

5 which are obtained by digitizing and compress-encoding the left-view video and 

right-view video are called left-view video stream and right-view video stream, 

respectively. 

[0038] These left-view and right-view video streams are compressed by the 

inter-picture prediction encoding using the correlated property between view points, as 

10 well as by the inter-picture prediction encoding using the correlated property in a time 

ax.is. The pictures constituting the right-view video stream are compressed by 

referring to the pictures constituting the left-view video stream having the same display 

times. One of the video compression methods using such a correlated property 

between view points is a corrected standard of MPEG-4 A VC/H.264 which is called 

15 Multi-view Video Coding (MVC). The Joint Video Team (NT), which is a joint 

project of the ISO/IEC MPEG and the ITU-T VCEG, completed in July 2008 the 

formulation of the corrected standard of MPEG-4 A VC/H.264 called the Multi-view 

Video Coding (MVC). The MVC is a standard for encoding, in bulk, images for a 

plurality of view points. Due to the use, in the prediction encoding, of the similarity of 

20 images between view points as well as the similarity of images in a time axis, the MVC 

has improved the compression efficiency compared with methods for encoding 

independent images for a plurality of view points. 

[0039] A video stream, among the left-view video stream and the right-view video 

stream having been compress-encoded by the MVC, that can be decoded independently 

25 is called "base-view video stream". A base-view indicator, which will be described 

later, indicates which of the left-view video stream and the right-view video stream is 

specified as the base-view video stream. Also, a video stream, among the left-view 

video stream and the right-view video stream, that has been compress-encoded based on 

the inter-frame correlated property with each picture data constituting the base-view 

30 video stream, and that can be decoded only after the base-view video stream is decoded, 
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is called "dependent-view stream". 

[0040] A video stream, among the left-view video stream and the right-view video 

stream having been compress-encoded with use of the correlated property between view 

points, that can be decoded independently is called "base-view video stream". A 

5 base-view indicator in the playitem information indicates which of the left-view video 

stream and the right-view video stream is specified as the base-view video stream. 

[0041] The video stream in the MPEG4-AVC format, which forms the basis of the 

MVC video stream, is described in the following. 

[0042] The MVC video stream has the GOP structure, and is composed of closed 

10 GOPs and open GOPs. The closed GOP is composed of an IDR picture, and 

B-pictures and P-pictures that follow the IDR picture. The open GOP is composed of 

a non-IDR I-picture, and B-pictures and P-pictures that follow the non-IDR I-picture. 

[0043] The non-IDR I-pictures, B-pictures, and P-pictures are compress-encoded 

based on the frame correlation with other pictures. The B-picture is a picture 

15 composed of slice data in the bidirectionally predictive (B) format, and the P-picture is a 

picture composed of slice data in the predictive (P) format. The B-picture is classified 

into reference B (Br) picture and non-reference B (B) picture. 

[0044] In the closed GOP, the IDR picture is disposed at the top. In the display order, 

the IDR picture is not the top, but pictures (B-pictures and P-pictures) other than the 

20 IDR picture cannot have dependency relationship with pictures existing in a GOP that 

precedes the closed GOP. As understood from this, the closed GOP has a role to 

complete the dependency relationship. 

[0045] Next, the internal structure of the GOP is described. Each piece of picture 

data in the open and closed GOPs has the video access unit structure of the H.264 

25 encoding method. Each video access unit includes a video access unit delimiter, a 

sequence parameter set, a picture parameter set, and a view component. 

[0046] The view component is picture data that has been compress-encoded based on 

the correlation between view points, while it has the access unit structure. 

[0047] The video access unit delimiter is converted into a network abstraction unit, 

30 and then stored in the source packet. Reading from the source packet enables a 

15 



random access inside the video stream. 

[0048] The relationship between the video access unit and the picture is "l video 

access unit = 1 picture". In the BD-ROM, the relationship is restricted to "l PES 

packet= 1 frame". Therefore, when the video has the frame structure, "l PES packet= 

S 1 picture", and when the video has the field structure, "l PES packet = 2 pictures". 

Taken these into account, the PES packet stores the picture in a one-to-one ratio. 

[0049] Fig. 3 shows one example of the internal structures of the left-view and 

right-view video streams for the stereoscopic viewing. 

[OOSO] In the second row of Fig. 3, the internal structures of the left-view video 

10 stream is shown. This stream includes picture data Il, P2, Br3, Br4, PS, Br6, Br7, and 

P9. These picture data are decoded according to the Decode Time Stamps (DTS). 

The first row shows the left-eye image. The left-eye image is played back by playing 

back the decoded picture data Il, P2, Br3, Br4, PS, Br6, Br7, and P9 according to the 

PTS, in the order of Il, Br3, Br4, P2, Br6, Br7, and PS. 

lS [OOSl] In the fourth row of Fig. 3, the internal structures of the right-view video 

stream is shown. This stream includes picture data Pl, P2, B3, B4, PS, B6, B7, and P8. 

These picture data are decoded according to the DTS. The third row shows the 

right-eye image. The right-eye image is played back by playing back the decoded 

picture data Pl, P2, B3, B4, PS, B6, B7, and P8 according to the PTS, in the order of Pl, 

20 B3, B4, P2, B6, B7, and PS. 

[OOS2] The fifth row shows how the state of the 3D glasses 400 is changed. As 

shown in the fifth row, when the left-eye image is viewed, the shutter for the right eye is 

closed, and when the right-eye image is viewed, the shutter for the left eye is closed. 

[OOS3] In Fig. 3, for example, the starting P-picture of the right-view video stream 

2S refers to the I-picture of the left-view video stream; the B-picture of the right-view 

video stream refers to the Br-picture of the left-view video stream; and the second 

P-picture of the right-view video stream refers to the P-picture of the left-view video 

stream. Here, a mode, in which video frames of the base-view video stream (B) and 

video frames of the dependent-view video stream (D) are alternately output at a display 

30 cycle of 1/48 seconds like "B"-"D"-"B"-"D", is called a "B-D presentation mode". 
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[0054] Also, a mode, in which a same type of video frame is repeatedly output twice 

or more while the 3D mode is maintained as the playback mode, is called a "B-B 

presentation mode". In the "B-B presentation mode", video frames of an 

independently playable base-view video stream are repeatedly output like 

5 "B"-"B"-"B"-"B". 

[0055] The B-D presentation mode and the B-B presentation mode described above 

are basic presentation modes in the playback device. Other than these, a playback 

mode called "1 plane+ offset" mode is available in the playback device. 

[0056] The "1 plane + offset" mode (also referred to as "3D-offset mode") 1s a 

10 playback mode in which the stereoscopic viewing is realized by incorporating a shift 

unit in the latter half of the plane memory and functioning the shift unit. In each of the 

left-view period and the right-view period, the plane offset unit shifts the coordinates of 

the pixels in the plane memory in units of lines leftward or rightward to displace the 

image formation point of the right-eye and left-eye view lines frontward or backward so 

15 that the viewer can feel a change in the sense of depth. More specifically, when the 

pixels coordinates are shifted leftward in the left-view period, and rightward in the 

right-view period, the image formation point is displaced frontward; and when the 

pixels coordinates are shifted rightward in the left-view period, and leftward in the 

right-view period, the image formation point is displaced backward. 

20 [0057] In such a plane shift, the plane memory for the stereoscopic viewing only 

needs to have one plane. It is thus the best method for generating the stereoscopic 

images with ease. However, the plane shift merely produces stereoscopic images in 

which monoscopic images come frontward or go backward. Therefore, it is suited for 

generating a stereoscopic effect for the menu or subtitle, but leaves something to be 

25 desired in realizing a stereoscopic effect for the characters or physical objects. This is 

because it cannot reproduce dimples or unevenness of the faces of characters. 

30 

[0058] To support the "1 plane+ offset" mode, the playback device is structured as 

follows. For the playback of graphics, the playback device includes a plane memory, a 

CLUT unit, and a synthesizing unit. 

CLUT unit and the synthesizing unit. 

The plane shift unit is incorporated between the 

The plane shift unit realizes the above-described 
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change of pixel coordinates by using the offset in the offset sequence incorporated in the 

access unit structure of the dependent-view video stream. With this arrangement, the 

level of jump-out of pixels in the "1 plane + offset" mode changes in synchronization 

with the MVC video stream. The '.'1 plane+ offset" mode includes "1 plane+ zero 

5 offset mode". The "1 plane+ zero offset mode" is a display mode which, when the 

pop-up menu is ON, gives the stereoscopic effect only to the pop-up menu by making 

the offset value zero. 

[0059] Fig. 4 shows how to realize the stereoscopic viewing in the "l plane+ offset" 

mode. 

10 [0060] When the left-view video is to be output in the "1 plane+ offset" mode, the 

coordinates of the image data stored in the plane memory called PG plane are shifted 

towards the positive direction of the X axis by the offset value. The plane memory is 

then cropped to prevent it from overlapping with the left-view video plane, and is 

provided to be synthesized with the other planes (see the upper portion of Fig. 4). 

15 [0061] When the right-view video is to be output, the coordinates of the image data 

stored in the plane memory are shifted towards the negative direction of the X axis by 

the offset value. The plane memory is then cropped to prevent it from overlapping 

with the left-view video plane, and is provided to be synthesized with the other planes 

(see the lower portion of Fig. 4). 

20 [0062] Fig. 5 shows how the image planes are displayed to the user, after being 

cropped and superposed with use of the offset values. By shifting and cropping the 

image planes with use of the offset values, it is possible to create parallax images for the 

left and right eyes. This makes it possible to give depth to a monoscopic image. 

When the image has such a depth, the user will see the monoscopic image pop up from 

25 the screen of the display device. 

[0063] The B-D presentation mode further includes the 3D-depth method for realizing 

the stereoscopic effect by using 2D images and the depth information, as well as the 

3D-LR method for realizing the stereoscopic effect by using the L images and R 

images. 

30 [0064] The 3D-depth method is realized by incorporating a parallax image generator 
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in the latter half of the video decoder, and in the 3D-depth method, the left-view pictlire 

data and the right-view picture data are generated from (i) each piece of picture data in 

the video stream and (ii) the depth information of each pixel that constitutes the picture 

data. 

5 [0065] The depth information may be made of grayscale picture data (also referred to 

as depth information picture data) that represents the depth of pixels by a grayscale. 

[0066] Figs. 6A through 6D show one example of the 3D-depth method. Fig. 6A 

shows a 2D image, and Fig. 6B shows a grayscale generated for the 2D image shown in 

Fig. 6A. The grayscale is represented by pixels that are composed of only the 

10 brightness element. The brighter (whiter) the grayscale pixels are, the shallower they 

are; and the darker the grayscale pixels are, the deeper they are. Figs. 6C and 6D show 

the left-eye image and the right-eye image that are generated with use of the grayscale, 

respectively. Fig. 7 shows a stereoscopic image generated in the 3D-depth mode. As 

shown in Fig. 7, by generating the left-eye image and the right-eye image for each 

15 frame of 2D images, the user can enjoy the stereoscopic viewing by seeing the left-eye 

image and the right-eye image through the goggle. 

[0067] In the 3D-depth method, a video stream that can be played back as a 2D image 

becomes the base-view video stream; and a video stream that is composed of grayscale 

picture data becomes the dependent-view video stream. 

20 [0068] The base-view video stream can be shared by the 3D-depth mode and the 

3D-LR mode. It is therefore possible to generate images for the 3D-depth mode and 

images for the 3D-LR mode by combining the base-view video stream and a video 

stream for the 3D-depth mode or a video stream for the 3D-LR mode. The data 

management structure is structured to support these combinations so that the display 

25 method is switched in accordance with the properties of the player and the television 

connected thereto. To achieve the 3D-depth mode, the playback device needs to be 

provided with dedicated hardware. As a result, it is supposed in the present 

application, except where otherwise mentioned, that the recording medium and the 

playback device do not support the 3D-depth mode. 

30 [0069] (Embodiment 1) 
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Embodiment 1 of the present application relates to an improvement with regard 

to selection of one from among a plurality of types of elementary streams (ESs). 

[0070] Figs. 8A through 8C show the internal structure of the recording medium in 

Embodiment 1. As shown in Fig. 8A, the recording medium in Embodiment 1 stores 

5 an index table file, an operation mode object program file, a playlist information file, a 

stream information file, and a stream file. 

[0071] <Index table file> 

The index table file is management information of the entire recording medium. 

The index table file is the first file to be read by a playback device after the recording 

10 medium is loaded into the playback device, so that the playback device is enabled to 

uniquely identify the disc. The index table file shows correspondence between each 

title constituting a title structure of an optical disc and an operation mode object that 

specifies the operation mode. Here, the title structure achieves the following: upon 

loading of an optical disc, playing back a title (FirstPlay title) for displaying a warning 

15 to the viewer, a logo of the content provider and so on; after the playback of the 

FirstPlay title, playing back a general title (which is identified by a serial number such 

as "1 ", "2", or "3") that constitutes a main story of the movie; and after the playback of 

the main-story title, playing back a title (menu title) and waiting for specification of a 

general title selected by the user. Here, one movie corresponds to a plurality of titles 

20 that are a plurality of versions of the movie. Accordingly, when a movie has only one 

version, the relationship is represented as "the movie = title". When a movie has a 

plurality of versions such as a theatrical version, a director's cut version, and a TV 

version, each of these versions is provided as one title. The playback device is 

provided with a title number register storing the title number of the current title. The 

25 title being played back currently is one of the plurality of titles whose title number is 

currently stored in the title number register. In optical discs, the above-mentioned 

FirstPlay title, general titles, and menu title are assigned with operation mode objects 

that define the operation modes of the respective titles, to define an operation mode in 

which each title operates. In this structure, the index table does not directly show the 

30 correspondence between the titles and the video streams, but show the correspondence 
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between the titles and the operation mode objects so that the video streams are played 

back via the operation mode objects. This is because it is aimed to define titles that 

operate the operation mode objects, without playing back of AV. 

[0072] <Operation-mode-object program file> 

5 The operation-mode-object program file stores operation mode objects which 

are programs that defined the operation modes of the playback device. The operation 

mode object is classified into: one that is written as a command; and one that is written 

in an object-oriented compiler language. The former type of operation mode object 

supplies a plurality of navigation commands as a batch job to the playback device in the 

10 command-based operation mode to operate the playback device based on the navigation 

commands. The command-based operation mode is called "HDMV mode". 

[0073] The latter type of operation mode object supplies instances of class structure to 

the playback device in the operation mode based on the object-oriented compiler 

language, in order to operate the playback device based on the instances. Java™ 

15 applications can be used as the instances of class structure. The operation mode based 

on the object-oriented compiler language is called "BD-J mode". 

[0074] <Playlist information file> 

The playlist information file is a file storing information that is used to cause 

the playback device to play back a playlist. The "playlist" indicates a playback path 

20 defined by logically specifying a playback order of playback sections, where the 

playback sections are defined on a time axis of transport streams (TS). The playlist 

has a role of defining a sequence of scenes to be displayed in order, by indicating which 

parts of which TSs among a plurality of TSs should be played back. The playlist 

!information defines "patterns" of the playlists. The playback path defined by the 

25 playlist information is what is called "multi-path". The multi-path is composed of a 

"main path" and one or more "sub-paths". The main path is defined for the main TS. 

The sub-paths are defined for subjectional streams. A plurality of sub-paths can be 

defined while one main path is defined. The plurality of sub-paths are identified by 

identifiers called sub-path IDs. Chapter positions are defined in the playback time axis 

30 of the multi-path. It is possible to realize a random access by the playback device to an 
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arbitrary time point in the time axis of the multi-path by causing the playback device to 

refer to one of the chapter positions. In the BD-J mode, it is possible to start an AV 

playback by the multi-path by instructing a Java™ virtual machine to generate a JMF 

(Java Media Frame work) player instance for playing back the play~ist information. 

5 The JMF player instance is data that is actually generated in the heap memory of the 

virtual machine based on a JMF player class. In the HDMV mode, it is possible to 

start an AV playback by the multi-path by causing the playback device to execute a 

navigation command instructing to perform a playback according to the playlist. The 

playback device is provided with a playlist number register storing the number of the 

10 current playlist information. The playlist information being played back currently is 

one of a plurality of pieces of playlist information whose number is currently stored in 

the playlist number register. 

[0075] <Stream information file> 

The stream information files are clip information files that are provided in a 

15 one-to-one correspondence with the stream files. The stream information file 

indicates: what ATC sequence is constituted form a sequence of source packets that 

exist in the stream file; what STC sequence is incorporated in the ATC sequence; and 

what TS is the ATC sequence. 

[0076] The stream information file indicates the contents of the stream file. 

20 Therefore, when a TS in the stream file is to be played back, it is necessary to 

preliminarily read out, into the memory, a stream information file that corresponds to 

the stream file. That is to say, in the playback of a stream file, the "prestoring 

principle", in which the stream information file is preliminarily read out into the 

memory, is adopted. The reason that the prestoring principle is adopted is as follows. 

25 The data structure of the TS stored in the stream file has a compatibility with the 

European digital broadcast standard. So, the stream contains information such as PCR, 

PMT, and PAT that enable the stream to be treated as a broadcast program. However, 

it is unwise to extract such information each time a playback is performed. This is 

because it is necessary, each time a playback is performed, to access a low-speed 

30 recording medium to read out packets constituting the TS, and analyze the payloads of 
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the TS packets. Therefore, the stream information files are provided in a one-to-one 

correspondence with the stream files storing TSs, and the stream information files are 

read out into the memory before the stream is played back, so that the information of the 

TSs can be grasped without analyzing the p~1yloads of the TSs. 

5 [0077] <Stream file> 

The stream file stores one or more sequences of source packets. The source 

packet is a TS packet that is attached with a 4-byte TP _Extra_ Header. The 

TP _Extra_Header is composed of a 2-bit copy permission indicator and a 30-bit ATS 

(Arrival Time Stamp). The ATS included in the TP Extra Header indicates an arrival 

10 time in a real-time transfer in which the isochronicity is ensured. 

[0078] Among such sequences of source packets, a sequence of source packets whose 

time stamps are continuous in the Arrival Time Clock (ATC) time axis is called an 

"ATC sequence". The ATC sequence is a sequence of source packets, where 

Arrival_ Time_ Clocks referred to by the Arrival_ Time_ Stamps included in the ATC 

15 sequence do not include "arrival time-base discontinuity". In other words, the ATC 

sequence is a sequence of source packets, where Arrival_ Time_ Clocks referred to by 

the Arrival_ Time_ Stamps included in the A TC sequence are continuous. This is why 

each source packet constituting the ATC sequence is subjected to continuous source 

packet depacketizing processes and continuous packet filtering processes while the 

20 clock counter is counting the arrival time clocks of the playback device. 

[0079] While the ATC sequence is a sequence of source packets, a sequence of TS 

packets whose time stamps are continuous in the STC time axis is called an "STC 

sequence". The STC sequence is a sequence of TS packets which do not include 

"system time-base discontinuity'', which is based on the STC (System Time Clock) that 

25 is a system standard time for TSs. The presence of the system time-base discontinuity 

is indicated by a "discontinuity _indicator" being ON, where the discontinuity_ indicator 

is contained in a PCR packet carrying a PCR (Program Clock Reference) that is referred 

to by the decoder to obtain an STC. The STC sequence is a sequence of TS packets 

whose time stamps are continuous in the STC time axis. Therefore, each TS packet 

30 constituting the STC sequence is subjected to continuous decoding processes performed 
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by the decoder provided in the playback device, while the clock counter is counting the 

system time clocks of the playback device. 

[0080] Each of the main TS and the sub-TSs in the stream file is managed as a "piece 

of AV stream",_ namely an "AV clip", by the clip information in the stream information 

5 file corresponding to the stream file. 

Also, the packet sequence stored in the stream file contains packet management 

information (PCR, PMT, PAT) defined in the European digital broadcast standard, as 

information for managing and controlling a plurality of types of PES streams. 

[0081] The PCR (Program Clock Reference) stores STC time information 

10 corresponding to an ATS that indicates the time when the PCR packet is transferred to a 

decoder, in order to achieve synchronization between an ATC (Arrival Time Clock) that 

is a time axis of ATSs, and an STC (System Time Clock) that is a time axis of PTSs and 

DTSs. 

[0082] The PMT (Program Map Table) stores PIDs in the streams of video, audio, 

15 graphics and the like contained in the transport stream file, and attribute information of 

the streams corresponding to the PIDs. The PMT also has various descriptors relating 

to the TS. The descriptors have information such as copy control information showing 

whether copying of the AV clip is permitted or not. 

[0083] The PAT (Program Association Table) shows a PID of a PMT used in the TS, 

20 and is registered by the PID arrangement of the PAT itself. 

[0084] These PCR, PMT, and PAT, in the European digital broadcast standard, have a 

role of defining partial transport streams constituting one broadcast program (one 

program). This enables the playback device to cause the decoder to decode TSs as if it 

deals with the partial TSs constituting one broadcast program, conforming to the 

25 European digital broadcast standard. This structure is aimed to support compatibility 

between the recording medium playback devices and the terminal devices conforming 

to the European digital broadcast standard. Among the TSs, a TS that is the base axis 

of the multi-path is called "main TS"; and a TS that is the base axis of the sub-path is 

called "sub-TS". 

30 [0085] Fig. 8B shows the internal structure of the main TS. Fig. 8C shows the 
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internal structure of the sub-TS. As shown in Fig. 8B, the main TS includes one 

base-view video stream, 32 base-view PG streams, 32 base-view IG streams, and 32 

audio streams. As shown in Fig. 8C, the sub-TS includes one dependent-view video 

stream, 32 dependent-view PG streams, and 32 dependent-view IG streams. 

5 [0086] Next, the internal structure of TS will be described. 

[0087] Figs. 9A and 9B illustrate in more detail how the video stream is stored in the 

PES packet sequences. The first row in Fig. 9A shows a video frame sequence of the 

video stream. The second row shows a PES packet sequence. The third row shows a 

TS packet sequence obtained by converting the PES p~cket sequence. As shown by 

10 arrows ygl, yg2, yg3 and yg4, the video stream is composed of a plurality of video 

presentation units (I picture, B picture, P picture). The video stream is divided up into 

the individual pictures, and each picture is stored in the payload of a PES packet. Each 

PES packet has a PES header storing a PTS (Presentation Time-Stamp) that is a display 

time of the picture stored in the payload of the PES packet, and a DTS (Decoding 

15 Time-Stamp) that is a decoding time of the picture stored in the payload of the PES 

packet. 

[0088] <TS packet sequence> 

Fig. 9B shows the format of the TS packets constituting the TS. The first row 

shows a TS packet sequence. The second row shows a source packet sequence. 

20 [0089] As shown in the first row of Fig. 9B, each TS packet is a fixed-length packet 

consisting of a 4-byte "TS header" carrying information such as a PID identifying the 

stream, and a 184-byte "TS payload" storing data. The PES packets are divided and 

stored in the TS payloads. 

[0090] As shown in the second row, each TS packet is attached with a 4-byte 

25 TP _Extra_ Header to be converted into a 192-byte source packet. Such 192-byte 

source packets constitute the TS. The TP _Extra_ Header stores information such as an 

ATS (Arrival_Time_Stamp). The ATS shows a transfer start time at which the TS 

packet is to be transferred to a PID filter. The source packets are arranged in the TS as 

shown in the third row. The numbers incrementing from the head of the TS are called 

30 SPNs (source packet numbers). 

25 



[0091) <Multiplexing in TS> 

Fig. 10 schematically shows how the main TS is multiplexed. First, the 

base-view video stream and an audio stream (First row) are respectively converted into 

PES packet sequences (Second row), and further converted into source packets 

5 sequences, respectively (Third row). Similarly, the base-view presentation graphics 

stream and the base-view interactive graphics stream (Seventh row) are converted into 

PES packet sequences, respectively (Sixth row), and further converted into source 

packet sequences, respectively (Fifth row). The video, audio, and graphics source 

packets obtained in this way are arranged in the order indicated by their ATSs. This is 

10 because the source packets should be read out into the read buffer according to their 

ATSs. The main TS (Fourth row) is composed of these source packets having been 

arranged in this way. 

[0092) - Elementary streams to be multiplexed in TS 

The elementary streams (ES) to be multiplexed in these TSs include the video 

15 . stream, audio stream, presentation graphics stream, and interactive graphics stream. 

[0093) - Video stream 

The video stream specified as the base-view stream constitutes a primary video 

stream in a picture-in-picture application. The picture-in-picture application is 

composed of the primary video stream and a secondary video stream. The primary 

20 video stream is a video stream composed of picture data of the picture-in-picture 

application that represents a parent picture in the screen; and the secondary video stream 

is a video stream composed of picture data of the picture-in-picture application that 

represents a child picture that is fit in the parenf picture. 

[0094) The picture data constituting the primary video stream and the picture data 

25 constituting the secondary video stream are stored in different plane memories after 

being decoded. The plane memory that stores the picture data constituting the 

secondary video stream has, in the first half thereof, a structural element (Scaling & 

Positioning) that performs changing scaling of the picture data constituting the 

secondary video stream, and positioning display coordinates of the picture data 

30 constituting the secondary video stream. 
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[0095] - Audio stream 

The audio stream is classified into a primary audio stream and a secondary 

audio stream. The primary audio stream is an audio stream that is to be a main audio 

, when the mixing playback is performed; and the secondary audio stream is. an audio 

5 stream that is to be a sub-audio when the mixing playback is performed. The 

secondary audio stream includes information for downsampling for the mixing, and 

information for the gain control. 

[0096] - Presentation graphics (PG) stream 

The PG stream is a graphics stream that can be synchronized closely with the 

10 video, with the adoption of the pipeline in the decoder, and is suited for representing 

subtitles. The PG stream falls into two t)rpes: a 2D PG stream; and a stereoscopic PG 

stream. The stereoscopic PG stream further falls into two types: a left-view PG 

stream; and a right-view PG stream. One of the left-view PG stream and the 

right-view PG stream that is specified by the base-view indicator becomes the 

15 base-view PG stream, and the other that is not specified by the base-view indicator 

becomes the dependent-view PG stream. 

[0097] The reason that the stereoscopic PG stream is provided as well as the 2D PG 

stream is as follows. For example, when the PG stream represents subtitle characters, 

the subtitle characters from an anterior view to be displayed in the 2D mode, and the 

20 subtitle characters for the left eye and the right eye to be displayed in the 3D-LR mode 

should be different from each other. For this reason, one graphics stream of an image 

from an anterior view is displayed in the 2D mode, and two graphics streams (left-view 

PG stream and right-view PG stream) are displayed in the 3D-LR mode. Similarly, in 

the 3D-depth mode, an image from an anterior view and a grayscale stream indicating 

25 the depth information are played back. The 2D+offset (2D compatible) stream and the 

3D-LR stream should not be provided in mixture. 

[0098] It is possible to define up to 32 2D PG streams, up to 32 base-view PG streams, 

and up to 32 dependent-view PG streams. These PG streams are attached with 

different packet identifiers. Thus, it is possible to cause a desired PG stream among 

30 these PG streams to be subjected to the playback, by specifying a packet identifier of the 
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one to be played back to the demultiplexing unit. 

[0099] The left-view PG stream and the right-view PG stream should have the same 

language attribute so that even if the user switches a display method, a subtitle having 

the same contents is displayed. It is thus presu~ed that the 2D subtitles and the 3D 

5 subtitles correspond to each other on a one-to-one basis, and that a 2D subtitle not 

having a corresponding 3D subtitle or a 3D subtitle not having a corresponding 2D 

subtitle should not be provided. This is to prevent the user from being confused when 

the display method is switched. With this structure, streams that respectively 

correspond to the 2D and 3D display modes are selected when one stream number is 

10 specified. In such a case, the one stream number should correspond to the same 

language attribute so that the contents of the subtitles for the 2D and LR are the same. 

[0100] A close synchronization with video is achieved due to the decoding with the 

pipeline adopted therein. Thus the use of the PG stream is not limited to the playback 

of characters such as the subtitle characters. For example, it is possible to display a 

15 mascot character of the movie that is moving in synchronization with the video. In 

this way, any graphics playback that requires a close synchronization with the video can 

be adopted as a target of the playback by the PG stream. 

[0101] The PG stream is a stream that is not multiplexed into the transport stream but 

represents a subtitle. The text subtitle stream (also referred to as textST stream) is a 

20 stream of this kind, as well. The textST stream is a stream that represents the contents 

of subtitle by the character codes. 

[0102] The PG stream and the text subtitle stream are registered as the same stream 

type in the same stream registration sequence, without distinction between them in type. 

And then during execution of a procedure for selecting a stream, a PG stream or a text 

25 subtitle stream to be played back is determined according to the order of streams 

registered in the stream registration sequence. In this way, the PG streams and text 

subtitle streams are subjected to the stream selection procedure without distinction 

between them in type. Therefore, they are treated as belonging to a same stream type 

called "PG text subtitle stream". 

30 [0103] The PG_text subtitle stream for 2D is played back in the "1 plane+ offset" 
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mode. Hereinafter, the 2D PG_text subtitle stream is referred to as a "1 plane+ offset" 

PG text subtitle stream. 

[0104] - Interactive Graphics (IG) stream 

The IG stream is a graphics stream which, having information for interactive 

5 operation, can display menus with the progress of playback of the video stream ·and 

display pop-up menus in accordance with user operations. 

[0105] As is the case with the PG stream, the IG stream is classified into a 2D IG 

stream and a stereoscopic IG stream. The stereoscopic IG stream is classified into a 

left-view IG stream and a right.,.view IG stream. · One of the left-view IG stream and 

10 the right-view IG stream that is specified by the base-view indicator becomes the 

base-view IG stream, and the other that is not specified by the base-view indicator 

becomes the dependent-view IG stream. It is possible to define up to 32 2D IG 

streams, up to 32 base-view IG streams, and up to 32 dependent-view IG streams. 

These IG streams are attached with different packet identifiers. Thus, it is possible to 

15 cause a desired IG stream among these IG streams to be subjected to the playback, by 

specifying a packet identifier of the one to be played back to the demultiplexing unit. 

[0106] The IG stream control information (called "interactive control segment") 

includes information (user _interface_ model) that defines the user interface model. 

The person in charge of authoring can specify either "always on" or "pop-up menu on" 

20 by setting the user interface model information, where with the "always on", menus are 

displayed with the progress of playback of the video stream, and with the "pop-up menu 

on", the pop-up menus are displayed in accordance with user operations. 

[0107] The interactive operation information in the IG stream has the following 

meaning. When the Java virtual machine instructs the playback control engine, which 

25 is proactive in the playback control, to start playing back a playlist in accordance with a 

request from an application, the Java virtual machine, after instructing the playback 

control engine to start the playback, returns a response to the application to notify that 

the playback of the playlist has started. That is to say, while the playback of the 

playlist by the playback control engine continues, the Java virtual machine does not 

30 enter the state waiting for end of execution. This is because the Java virtual machine is 
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what is called an "event-driven-type" performer, and 0 can perform operation while the 

playback control engine is playing back the playlist. 

[0108] On the other hand, when, in the HDMV mode, the command interpreter 

instructs the playback control engine to play back a playlist, it enters the wait state until 

5 the execution of playback of the playlist ends. Accordingly, the command execution 

unit cannot execute an interactive process while the playback of the playlist by the 

playback control engine continues. The graphics. decoder performs an interactive 

operation in place of the COIIlll1and interpreter. Thus, to cause the graphics. decoder to 

perform the interactive operation, the IG stream is. embedded with control information 

10 defining interactive operations for which buttons are used. 

[0109] - Display modes allowed for each stream type 

Different 3D display modes are allowed for each stream type. In the primary 

video stream 3D display mode, two playback modes, namely the B-D presentation 

mode and the B-B presentation mode are allowed. The B-B presentation mode is 

15 allowed for the primary video stream only when the pop-up menu is on. The type of 

primary video stream when the playback is performed in the B-D presentation mode is 

called "stereoscopic B-D playback type". The type of primary video stream when the 

playback is performed in the B-B presentation mode is called "stereoscopic B-B 

playback type". 

20 [0110] In the PG stream 3D display mode, three playback modes, namely the B-D 

presentation mode, "1 plane + offset" mode, and "1 plane + zero offset" mode are 

allowed. The "1 plane + zero offset" mode is allowed for the PG stream only when the 

pop-up menu 1s on. The type of PG stream when the playback is performed in the B-D 

presentation mode is called "stereoscopic playback type". The type of PG stream and 

25 PG_text subtitle stream when the playback is performed in the "1 plane+ offset" mode 

is called "1 plane+ offset type". The type of PG stream and PG_text subtitle stream 

when the playback is performed in the "1 plane + zero offset" mode is called "1 plane + 

zero offset type". 

[0111] In the text subtitle stream 3D display mode, two playback modes, namely the 

30 "1 plane+ offset" mode, and "l plane+ zero offset" mode are allowed. The "l plane+ 
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zero offset" mode is allowed for the text subtitle stream only when the pop-up menu is 

on. 

[0112] · In the IG stream 3D display mode, three playback modes, namely the B-D 

presentation mode, "1 plane + offset" mode, and "1 plane + zero offset" mode are 

5 allowed. The "l plane+ zero offset" mode is allowed for the IG stream only when the 

pop-up menu IS on. It is supposed in the following description, except· where 

otherwise mentioned, that the picture-in-picture cannot be used during playback in the 

3D playback mode. This is because each of the picture-in-picture and the 3D playback · 

mode requires two video planes for storing non-compressed picture data. It is also 

10 supposed in the following description, except where otherwise mentioned, that the 

sound mixing cannot be used in the 3D playback mode. 

[0113] Next, the internal structures of the main TS and sub-TS will be described. 

Figs. 1 lA and 1 lB show the internal structures of the main TS and sub-TS. 

[0114] Fig. llA shows the internal structure of the main TS. The main TS IS 

15 composed of the following source packets. 

[0115] A source packet having packet ID "Ox0100" constitutes a program_map table 

(PMT). A source packet having packet ID "Ox0101" constitutes a PCR. 

[0116] A source packet sequence having packet ID "OxlOl l" constitutes the primary 

video stream. 

20 [0117] Source packet sequences having packet IDs "Ox1220" through "Ox123F" 

constitute 32 base-view PG streams. 

[0118] Source packet sequences having packet IDs "Ox1420" through "Oxl43F" 

constitute 32 base-view IG streams. 

[0119] Source packet sequences having packet IDs "Oxl 100" through "Oxl llF" 

25 constitute primary audio streams. 

[0120] By specifying a packet identifiers of one of these source packets to the 

demultiplexing unit, it ·is possible to cause a desired elementary stream among a 

plurality of elementary streams multiplexed in the main transport streams to be 

demultiplexed and subjected to the decoder. 

30 [0121] Fig. llB shows the internal structure of the sub-TS. The sub-TS is composed 
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of the following source packets. 

[0122] A source packet sequence having. packet ID "Ox1012" constitutes the 

dependent-view video stream. Source packet sequences having packet IDs "Ox1240" 

through "Ox125F" constitute 32 dependent-view PG streams. 

5 [0123] Source packet sequences having packet IDs "Ox1440" through "Ox145F" 

constitute 32 dependent-view IG streams. 

[0124] This completes the description of the stream file. Next 1s a detailed 

explanation of the playlist information. 

[0125] To define the above-described multi-path, the internal structures shown in Figs. 

10 12A through 12D are provided. Fig. 12A shows the internal structure of the playlist 

information. As shown in Fig. 12A, the playlist information includes main-path 

information, sub-path information, playlist mark information, and extension data. 

These constitutional elements will be described in the following. 

[0126] 1) The main-path information is composed of one or more pieces of main 

15 playback section information. Fig. 12B shows the internal structures of the main-path 

information and the sub-path information. As shown in Fig. 12B, the main-path 

information is composed of one or more pieces of main playback section information, 

and the sub-path information is composed of one or more pieces of subjectional 

playback section information. 

20 [0127] The main playback section information, called playitem information, is 

information that defines one or more logical playback sections by defining one or more 

pairs of an "in_time" time point and an "out_time" time point on the TS playback time 

axis. The playback device is provided with a playitem number register storing the 

playitem number of the current playitem. The playitem being played back currently is 

25 one of the plurality of playitems whose playitem number is currently stored in the 

playitem number register. 

[0128] Fig. 12C shows the internal structure of the playitem information. As shown 

in Fig. 12C, the playitem information includes stream reference information, in-time 

out-time information, connection state information, and a basic stream selection table. 

30 [0129] The stream reference information includes: "clip Information file name 
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information (clip_Information_file_ name)" that indicates the file name of the clip 

information file that manages, as "AV clips", the transport streams constituting the 

playitem; "clip encoding method identifier (clip_ codec _identifier)" that indicates the 

encoding method of the transport stream; and "STC _identifier reference (STC _ID_ 

5 reference)" that indicates STC sequences in which in-time and out-time are set, among 

the STC sequences of the transport stream. 

[0130] This completes the playitem information. 

[0131] 2) The subjectional playback section information, called sub-path information, 

is composed of a plurality of pieces of sub-playitem information. Fig. 12D shows the 

10 internal structure of the sub-playitem information. As shown in Fig. 12D, the 

sub-playitem information is information that defines playback sections by defining pairs 

of an "in_time" and an "out_time" on the STC sequence time axis, and includes stream 

reference information, in-time out-time information, sync playitem reference, and sync 

start time information. The stream reference information, as in the playitem 

15 information, includes: "clip Information file name information", "clip encoding method 

identifier", and "STC identifier reference". 

[0132] The "in-time out-time information (SubPlayltem _In_ Time, 

SubPlayltem_Out_Time)" indicates the start point and end poiunt of the sub-playitem 

on the STC sequence time axis. 

20 [0133] The "sync playitem reference (Sync_Playitem_ld)" is information that 

uniquely indicates a playitem with which the sub-playitem is to be synchronized. The 

sub-playitem In_ Time exists on playback time axis of the playitem specified by this 

sync playitem identifier. 

[0134] The "sync start time information (Sync_Start_PTS_of_ Playitem)" indicates a 

25 time point on the STC sequence time axis of the playitem specified by the sync playitem 

identifier, that corresponds to the start point of the sub-playitem specified by the 

sub-playitem In_ Time. 

3) The playlist mark information is information that defines the mark point 

unique to the playback section. The playlist mark information includes an indicator 

30 indicating a playback section, a time stamp indicating the position of a mark point on 
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the time axis of the digital stream, and attribute information indicating the attribute of 

the mark point. 

The attribute information indicates whether the mark point defined by the 

playlist mark information is a link point or an entry mark. 

5 [0135] The link point is a mark point that can be linked by the link command, but 

cannot be selected when the chapter skip operation is instructed by the user. 

[0136] The entry mark is a mark point that can be linked by the link command, and 

can be selected even if the chapter skip operation is instructed by the user. 

[0137] The link command embedded in the button information of the IG stream 

10 specifies a position for a random-access playback, in the form of an indirect reference 

via the playlist mark information. 

[0138] <Basic stream selection table (StreamNumber_table)> 

The basic stream selection table shows a list of elementary streams that are to 

be played back in a monoscopic playback mode, and the table, when a playitem 

15 containing the basic stream selection table itself becomes the current playitem among a 

plurality of playitems constituting the playlist, specifies, for each of the plurality of 

stream types, an ES which is permitted to be played back, among ESs multiplexed in 

AV clips referenced by the main path and the sub-path of the multi-path. Here, the 

stream types include: the primary video stream in the picture-in-picture; the secondary 

20 video stream in the picture-in-picture; the primary audio stream in the sound mixing; the 

secondary audio stream in the sound mixing; the PG_ text subtitle stream; and the 

interactive graphics stream. It is possible to register an ES which is permitted to be 

played back, for each of these stream types. More specifically, the basic stream 

selection table is composed of sequences of stream registrations. Here, the stream 

25 registration is information that, when a playitem containing the basic stream selection 

table itself becomes the current playitem, indicates what kind of stream is the ES 

permitted to be played back. Each stream registration is associated with the stream 

number of the stream. Each stream registration has a data structure in which a pair of a 

stream entry and a stream attribute is associated with a logical stream number. The 

30 stream number in the stream registration is represented by an integer such as "1 ", "2", or 
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"3 ". The largest stream number for a stream type is identical with the number of 

streams for the stream type. 

[0139] The playback device is provided with a stream number register for each stream 

type, and the current stream, namely the ES being played back currently is indicated by 

5 the stream number stored in the stream number register. 

[0140] A packet identifier of the ES to be played back is written in the stream entry. 

By making use of this structure in which a packet identifier of the ES to be played back 

can be written in the stream entry, the stream numbers included in the stream 

registrations are stored in the stream number registers of the playback device, and the 

10 playback device causes the PID filter thereof to perform a packet filtering based on the 

packet identifiers stored in the stream entries of the stream registrations. With this 

structure, TS packets of the ESs that are permitted to be played back according to the 

basic stream selection table are output to the decoder, so that the ESs are played back. 

[0141] In the basic stream selection table, the stream registrations are arranged in an 

15 order of stream numbers. When there are a plurality of streams that satisfy the 

condition: "playable by playback device", a stream corresponding to the highest stream 

number in the stream registration sequences is selected. 

[0142] With this structure, when there is found a stream that cannot be played back by 

the playback device, among the stream registrations in the basic stream selection table, 

20 the stream is excluded from the playback. Also, when there are a plurality of streams 

that satisfy the condition: "playable by playback device, and the language attribute 

matches the language setting in the device", the person in charge of authoring can 

convey the playback device how to select one with priority from among the plurality of 

streams. 

25 [0143] It is judged whether there is a stream that satisfies the condition: "playable by 

playback device, and the language attribute matches the language setting in the device". 

Also, a stream is selected from among a plurality of streams that satisfy the condition. 

The procedure for the judgment and selection is called a "stream selection procedure". 

The stream selection procedure is executed when the current playitem is switched, or 

30 when a request to switch the stream is input by the user. 
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[0144] A sequential procedure for performing the above-described judgment and 

selection and setting a stream number in the stream number register of the playback 

device when a state change occurs in the playback device, such as when the current 

playitem is switched, is called "procedure to be executed at state change". Since the 

5 stream nUm.ber registers are provided respectively in correspondence with the stream 

types, the above-described procedure is executed for each stream type. 

[0145] A sequential procedure for performing the above-described judgment and 

selection and setting a stream number in the stream number register of the playback 

device when a request to switch the stream is input by the user is called "procedure at 

10 state change request". 

[0146] A procedure for setting the stream number registers to the initial values of the 

stream registration sequences when a BD-ROM is loaded, is called "initialization". 

[0147] Priorities are assigned evenly to the streams specified in the sub-playitem 

information and the streams specified in the playitem information, as indicated by the 

15 stream registration sequences in the basic stream selection table. As a result, even a 

stream not multiplexed with a video stream is targeted for selection as a stream to be 

·played back in sync with the video stream, if the stream is specified by the sub-playitem 

information. 

[0148] Furthermore, when playback device can play back a stream specified by the 

20 sub-playitem information, and when the priority of the stream specified by the 

sub-playitem information is higher than the priority of the graphics stream multiplexed 

with the video stream, the stream specified by the sub-playitem information is played 

back in place of the stream multiplexed with the video stream. 

[0149] Figs. 13A and 13B show one example of the basic stream selection table. Fig. 

25 13A shows a plurality of stream registration sequences that are provided in the basic 

stream selection table when there are following stream types: primary video stream; 

primary audio stream; PG stream; IG stream; secondary video stream; and secondary 

audio stream. Fig. 13B shows the elementary streams that are demultiplexed from the 

main TS and the sub-TSs with use of the basic stream selection table. The left-hand 

30 side of Fig. 13B shows the main TS and the sub-TSs, the middle part of Fig. 13B shows 
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the basic stream selection table and the demultiplexing unit, and the right-hand side of 

Fig. 13B shows the primary video stream, primary audio stream, PG stream, IG stream, 

secondary video stream, and secondary audio stream that are demultiplexed based on 

the basic stream selection table. 

5 [0150] Next, the extension data will be described in detail. 

[0151] When the playlist constitutes a picture-in-picture application, picture-in-picture 

metadata needs to be stored in a data block of extension data in the playlist file. When 

the playlist information refers to the MVC video stream, an extended stream selection 

table needs to be stored in a data block of extension data in the playlist information file. 

10 [0152] When the playlist information refers to the MVC video stream on the disc, or 

the MVC video stream in the stereoscopic IG stream playback menu, extension 

information of the sub-path information (sub-path block extension) needs to be stored in 

a data block of extension data in the playlist information file. 

[0153] Other aims of the extension data in the playlist information are reserved. 

15 [0154] When a 2D playback device finds unknown extension data l.n the playlist file, 

the 2D playback device should disregard the extension data. 

[0155] <Extension stream selection table (StreamNumber_table_ StereoScopic(SS))> 

The extension stream selection table shows a list of elementary streams that are 

to be played back in a stereoscopic playback mode, and is used together with the basic 

20 stream selection table only in the stereoscopic playback mode. The extension stream 

selection table defines the elementary streams that can be selected when a playitem is 

played back or when a sub-path related to the playitem is played back. 

[0156] The extension stream selection table indicates the elementary streams that are 

permitted to be played back only in the stereoscopic playback mode, and includes 

25 stream registration sequences. Each piece of stream registration information in the 

stream registration sequences includes a stream number, and a stream entry and a stream 

attribute corresponding to the stream number. The extension stream selection table 

means an extension that is unique to the stereoscopic playback mode. Therefore, a 

playlist for which each piece of playitem information is associated with the extension 

30 stream selection table (STN_table_SS) is called "3D playlist". 
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[0157] Each stream entry in the extension stream selection table indicates a packet 

identifier that is to be used in the demultiplexing by the playback device, when the 

playback device is in the stereoscopic playback mode, and the corresponding stream 

number is set in the stream number register of the playback deyice. A difference from 

5 the basic stream selection table is that the stream registration sequences in the extension 

stream selection table are not targeted by the stream selection procedure. That is to say, 

the stream registration information in the stream registration sequences of the basic 

stream selection table is interpreted as the priorities of the elementary streams, and a 

stream number in any piece of stream registration information is written into the stream 

10 number register. In contrast, the stream registration sequences of the extension stream 

selection table are not targeted by the stream selection procedure, and the stream 

registration information. of the extension stream selection table is used only for the 

purpose of extracting a stream entry and a stream attribute that correspond to a certain 

stream number when the certain stream number is stored in the stream number register. 

15 [0158] Suppose that, when the playback mode switches from the 2D playback mode 

to the 3D playback mode, the target stream selection table also switches from the basic 

stream selection table to the extension stream selection table. Then, the identity of the 

stream numbers may not be maintained, and the identity of the language attribute may 

be lost, as well. 

20 [0159] Accordingly, the use of the extension stream selection table is restricted to 

above-described one to maintain the identity of the stream attribute such as the language 

attribute. 

[0160] The extension stream selection table is composed of stream registration 

sequences of the dependent-view streams, stream registration sequences of the PG 

25 streams, and stream registration sequences of the IG streams. 

[0161] The stream registration sequences in the extension stream selection table are 

combined with the stream registration sequences of the same stream types in the basic 

stream selection table. More specifically, the dependent-view video stream 

registration sequences in the extension stream selection table are combined with the 

30 primary video stream registration sequences in the basic stream selection table; the PG 
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stream registration sequences in the extension stream selection table are combined with 

the PG stream registration sequences in the basic stream selection table; and the IG 

stream registration sequences in the extension stream selection table are combined with 

the IG stream registration sequenc~s in the basic stream selection table. 

5 [0162] After this combination, the above-described procedure is executed onto the 

stream registration sequences in the basic stream selection table among the two tables 

after the combination. 

[0163] Fig. 14 shows the internal structure of the extension stream selection table. 

The extension stream selection table is composed of: "length" which indicates the entire 

10 length of the extension stream selection table; "fixed offset during pop-up 

(Fixed_offset_during_Popup)"; and the stream registration sequences of each stream 

type corresponding to each playitem. 

· [0164] When there are N pieces of playitems identified as playitems #1-#N, stream 

registration sequences respectively corresponding to the playitems #1-#N are provided 

15 in the extension stream selection table. The stream registration sequences 

corresponding to each playitem are dependent-view stream registration sequence, PG 

stream registration sequence, and IG stream registration sequence. 

[0165] The "Fixed_offset_during_Popup" is a fixed offset during pop-up, and controls 

the playback type of the video or PG _text subtitle stream when the pop-up menu is set 

20 to "on" in the IG stream. The "Fixed_offset_during_Popup" field is set to "on" when 

the "user_interface_model" field in the IG stream is on, namely, when the user interface 

of the pop-up menu is set to "on". Also, the "Fixed_offset_during_Popup" field is set 

to "off' when the "user_interface_model" field in the IG stream is off, namely, when the 

"AlwaysON" user interface is set. 

25 [0166] When the fixed offset during pop-up is set to "0", namely, when the pop-up 

menu is set to "off' in the user interface of the IG stream, the video stream is in the B-D 

presentation mode, the stereoscopic PG stream becomes the stereoscopic playback type, 

and during playback in the "1 plane+ offset" mode, the PG_text subtitle stream is in the 

"1 plane + offset" mode. 

30 [0167] When the fixed offset during pop-up is set to "1 ", namely, when the pop-up 
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menu is set to "on" in the IG stream, the video stream is in the B-B presentation mode, 

, the stereoscopic PG stream is in the "1 plane + offset" mode, and the PG stream for "1 

plane + offset" is played back as the "1 plane + zero offset" playback type. 

[0168] In the "1 plane+ offset" mode, the PG_text subtitle strea:tn becomes "1 plane+ 

5 zero offset". 

[0169] The "offset sequence number information" ("number_of_ offset_sequence" in 

the drawing) indicates the number of offset sequences in the dependent-view stream. 

[0170] The value of the "offset sequence number information in the extension stream 

selection table is identical with the number of offset sequences that is included in the 

10 dependent-view stream. 

[0171] Figs. 15A-15C shows the stream registration sequences in the extension stream 

selection table. 

[0172] Fig. 15A shows the internal structure of the dependent-view video stream 

registration sequence. The dependent-view video stream registration sequence is 

15 composed of v(x) pieces of SS_dependent_view_blocks. Here, "v(x)" represents the 

number of primary video streams that are permitted to be played back in the basic 

stream selection table of the playitem information #x. The lead lines in the drawing 

indic;ates the close-up of the internal structure of the dependent-view video stream 

registration sequence. As indicated by the lead lines, the "SS_ dependent_ view_ block" 

20 is composed of the stream number, stream entry, stream attribute, and 

"number_of_offset_ sequence". 

[0173] The stream entry includes: a sub-path identifier reference (ref_to_Subpath_id) 

specifying a sub-path to which the playback path of the dependent-view video stream 

belongs; a stream file reference (ref_to_subClip_entry_id) specifying a stream file in 

25 which the dependent-view video stream is stored; and a packet identifier 

(ref_to_stream_PID _subclip) of the dependent-view video stream in this stream file. 

[0174] The "stream attribute" includes the language attribute of the dependent-view 

video stream. 

[0175] The "number_of_offset_sequence" indicates the number of offsets provided in 

30 the dependent-view video stream. 
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[OI 76) The dependent-view video stream registration sequences shown in Fig. ISA 

indicate that a· plurality of pieces of stream registration information are provided in 

correspondence with a plurality of dependent-view video streams. However, Fig. I SA 

merely illustrates the data structure thereof. In the actuality, since there is only one 

S base-view video stream normally, the number of pieces of stream registration 

information for the dependent-view video stream is one. 

[OI 77) Fig. ISB shows the internal structure of the PG stream registration sequence. 

The PG stream registration sequence is composed of P(x) pieces of stream registration 

information. 

I 0 Here, "P(x)" represents the number of PG streams that are permitted to be played back 

in the basic stream selection table of the playitem information #x. 

[OI 78) The lead lines in the drawing indicates the close-up of the common internal 

structure of the PG stream registration sequences. 

[OI 79) The "PGtextST_offset_sequence_id_ref' 1s PG text subtitle stream offset 

IS sequence reference information, and indicates an offset sequence with respect to the 

PG_ text subtitle stream in the "I plane + offset" mode. 

[OI80] The offset metadata is supplied by the access unit of the dependent-view video 

stream. The playback device should apply the offset, which is supplied by this field, to 

the presentation graphics (PG) plane of the "I plane + offset" mode type. 

20 [OI8I] When the field is an undefined value (FF), the playback device does not apply 

this offset to the PG stream plane memory. 

[OI82] The "is_SS_PG" is a stereoscopic presentation graphics presence/absence flag 

that indicates the validity and presence of the stream entry of the base- view IG and the 

stream entry and stream attribute of the dependent-view IG in the PG stream. When 

2S the structure is absent in the stereoscopic PG stream, this field should be set to "O"; and 

when the structure is present in the stereoscopic PG stream, this field should be set to 

"I". 

[OI83] The "stream_entry_for_base_view" includes: a sub-path identifier reference 

(ref_to_Subpath_id) specifying a sub-path to which the playback path of the base-view 

30 PG stream belongs; a stream file reference (ref_to_subClip_entry_id) specifying a 
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stream file in which the base-view PG stream is stored; and a packet identifier 

(ref_to_stream_PID_subclip) of the base-view PG stream in this stream file. 

[O 184] The "stream_ entry_ for_ dependent_ view" includes: a sub-path identifier 

reference (ref_to_Subpath_id) specifying a sub-path to which the playback path of the 

5 dependent-view PG stream belongs; a stream file reference (ref_to_subClip_ entry_id) 

specifying a stream file in which the dependent-view PG stream is stored; and a packet 

identifier (ref_to_ stream_PID_subclip) of the dependent-view PG stream in this stream 

file. When the stream file referenced by the "stream_ entry_ for_ dependent_ view" in 

the stream registration information in the extension stream selection table is different 

10 from the stream file referenced by the stream entry in the basic stream selection table, a 

stream file storing the dependent-view PG stream needs to be read out. 

[0185] The "stream attribute" includes language attributes of the base-view PG 

stream and the dependent-view PG stream. 

[0186] The "SS_PG_textST_offset_sequence_id_ref' 1s reference information for 

15 referencing an offset sequence for the PG_text subtitle stream, and indicates the offset 

sequence for the PG_text subtitle stream. The playback device should apply the offset, 

whi.ch is supplied by this field, to the PG plane. 

[0187] When the field is an undefined value (FF), the playback device does not apply 

this offset to the PG stream plane memory. 

20 [0188] Fig. 15C shows the internal structure of the IG stream registration sequence. 

The IG stream registration sequence is composed of I(x) pieces of stream registration 

information. 

Here, "I(x)" represents the number of IG streams that are permitted to be played back in 

the basic stream selection table of the playitem information #x. The lead lines in the 

25 drawing indicates the close-up of the common internal structure of the IG stream 

registration sequences. 

[0189] The "IG_offset_sequence_id_ref' is an interactive graphics offset sequence 

reference, and is a reference to the sequence ID of the IG stream in the "1 plane + 

offset" mode. This value indicates an offset sequence ID defined for the offset 

30 sequence. As described above, the offset metadata is supplied by the dependent-view 
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video stream. The playback device should apply the offset, which is supplied by this 

field, to the IG stream of the "l plane+ offset" mode type. 

[0190] When the field is an undefined value (FF), the playback device does not apply 

this offset to the interactive graphics (IG) stream plane. 

5 [0191] The "IG_Plane_offset_direction_during_BB_video" is the user interface of the 

pop-up menu in the B-B presentation mode, and indicates the offset direction in the IG 

plane in the "l plane+ offset" mode while the IG stream is played back. 

[0192] When this field is set to "O", it is the front setting. That is to say, the plane 

memory exists between the television and the viewer, and the plane is shifted rightward 

10 during the left-view period, and the plane is shifted leftward during the right-view 

period. 

[0193] When this field is set to "1 ", it is the behind setting. That is to say, the plane 

memory exists behind the television or the screen, and the left plane is shifted rightward, 

and the right plane is shifted leftward. 

15 [O 194] The "IG _Plane_ offset_ value_ during_ BB_ video" indicates, in units of pixels, 

the offset value of the IG plane in the "l plane+ offset" mode while the IG stream is 

played back by the user interface of the pop-up menu in the B-B presentation mode. 

[O 195] The "is_ SS _PG" is a stereoscopic interactive graphics presence/absence flag 

that indicates the validity and presence of the stream entry of the base-view IG and the 

20 stream entry and stream attribute of the dependent-view IG in the IG stream. When 

the data structure of the stereoscopic IG stream is absent, this field should be set to "O"; 

and when the IG stream that is permitted to be played back is a stereoscopic IG stream, 

this field should be set to "1 ". 

[O 196] The "stream_ entry _for_ base_ view" includes: a sub-path identifier reference 

25 (ref_to_Subpath_id) specifying a sub-path to which the playback path of the base-view 

IG stream belongs; a stream file reference (ref_to_subClip_entry_id) specifying a 

stream file in which the base-view IG stream is stored; and a packet identifier 

(ref_ to_ stream _PID _ subclip) of the base-view IG stream in this stream file. 

[0197] The "stream_entry_for_dependent_view" includes: a sub-path identifier 

30 reference (ref_to_Subpath_id) specifying a sub-path to which the playback path of the 
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dependent-view IG stream belongs; a stream file reference (ref_to_subClip_ entry_id) 

specifying a stream file in which the dependent-view IG stream is stored; and a packet 

identifier (ref_to_ stream_PID_subclip) of the dependent-view IG stream in this stream 

file. When the stream file referenced !Jy the "stream_entry_for_dependent_view" in 

5 the stream registration information in the extension stream selection table is different 

from the stream file referenced by the stream entry in the basic stream selection table, a 

stream file storing the dependent-view IG stream needs to be read out. 

[0198] The "stream_attribute" includes language attributes of the base-view IG stream 

and the dependent-view IG stream. 

10 [0199] The "SS_IG_offset_sequence_id_ref' is a reference to the offset sequence ID 

for the stereoscopic-type IG stream, and indicates the offset sequence for the offset 

metadata of the dependent-view video stream. The playback device should apply the 

offset, which is supplied by this field, to the stereoscopic-type IG plane. 

[0200] When the field is an undefined .value (FF), the playback device does not apply 

15 this offset to the IG plane. 

[0201]" The following describes restrictions for the extension stream selection table. 

[0202] The stream entry in the stereoscopic dependent-view block should not change 

in the playlist. 

[0203] When the type of the stream entry in the stereoscopic dependent-view block is 

20 the ES type (stream type= 2) that is used by the sub-path, the sub-path ID reference and 

the subclip entry ID reference (ref_to_subclip_entry_id) do not change in the playlist. 

[0204] Only two types of elementary streams are permitted to be the types of the 

stream entry, stream entry for the base view, and stream entry for the dependent view. 

The two types are: ES (stream type= 1) in the AV clip used by the playitem; and ES 

25 (stream type= 2) in the AV clip used by the sub-path. 

[0205] In the stereoscopic dependent-view block, the stream encoding method in the 

stream attribute is set to "Ox20". 

[0206] Fig. 16 shows what elementary streams are demultiplexed from the main TS 

and the sub-TSs with use of the basic stream selection table and the extension stream 

30 selection table. 
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[0207] The middle part of Fig. 16 shows the demultiplexing unit. The upper part of 

Fig. 16 shows the combination of the basic stream selection table and the extension 

stream selection table. The left-hand side of Fig. 16 shows the main TS and the 

sub-TSs, an4 the right-hand side of Fig. 16 shows the demultiplexed base-view video 

5 stream, dependent-view video stream, base-view PG stream, dependent-view PG stream, 

base-view IG stream, dependent-view IG stream, and primary audio stream. 

[0208] Fig. 17 shows how the stream registration sequences provided in the basic 

stream selection table and the extension stream selection table are referenced, when the 

demulplexing shown in Fig. 16 is performed. The middle part of Fig. 17 shows the 

10 basic stream selection table and the extension stream selection table. 

[0209] The portion next to the left-hand side of the basic stream selection table shows 

the stream number registers storing stream numbers of the current streams in the 

playback device. The portion next to the right-hand side of the basic stream selection 

table shows the language settings in the playback device. The portion under the basic 

15 stream selection table shows the demultiplexing unit. The arrow hl schematically 

indicates that the language setting for the PG stream matches the language attribute in 

the stream registration information #X of the PG stream in the basic stream selection 

table. The arrow h2 schematically indicates setting of the stream number "X" into the 

stream number register of the PG stream. 

20 [0210] The arrow h3 schematically indicates that the language setting for the IG 

stream matches the language attribute in the stream registration information #Y of the 

IG stream in the basic stream selection table. The arrow h4 schematically indicates 

setting of the stream number "Y" into the stream number register of the IG stream. 

[0211] The setting of the stream number shown in Fig.· 17 symbolically indicates that 

25 the PG streams and IG streams to be subjected to the demultiplexing are determined 

depending on the results of the stream selection procedure performed onto the basic 

stream selection table. 

[0212] The arrow PDl schematically indicates an output of the packet identifier 

written in the stream entry in the "SS_ dependent_ view_ block" in the extension stream 

30 selection table. This output enables the demultiplexing unit to perform the 
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demultiplexing, and the dependent~view stream is output. 

[0213] The arrow PD2 schematically indicates an output of the packet identifier 

corresponding to the stream number "X", among the stream entries of the stream 

registration information of the PG stream in the in the extension stream selection table. 

5 The arrow Xl indicates that the output of the packet identifier indicated by the arrow 

PD 1 is linked with the setting of the current stream number X into the stream number 

register. 

[0214] The arrow PD3 schematically indicates an output of the packet identifier 

corresponding to the stream number "Y", among the stream entries of the stream 

10 registration information of the IG stream in the in the extension stream selection table. 

The arrow Yl indicates that the output of the packet identifier indicated by the arrow 

PD3 is linked with the setting of the current stream number Y into the stream number 

register. 

[0215] It should be noted here that "being linked" in the above description means that 

15 the output of the packet identifier written in the extension stream selection table is 

linked with the fact that the stream number X or Y, among the stream numbers written 

in the stream registration sequences of the PG or IG stream in the basic stream selection 

table, is set in the stream number register as the PG or IG stream number of the current 

stream. 

20 [0216] This output enables the demultiplexing unit to perform the demultiplexing, and 

the PG or IG stream is output. 

[0217] Fig. 18 shows the assigning of the stream numbers that change depending on 

the mode. 

[0218] The vertical column on the left-hand side of Fig. 18 shows the stream 

25 numbers: video stream #1, audio stream #1, audio stream #2, PG stream #1, PG stream 

#2, IG stream #1, and IG stream #2. 

[0219] The element streams arranged on the left-hand side of Fig. 18, enclosed by a 

dotted line, are element streams that are targeted for demultiplexing only in the 2D 

playback mode. 

30 [0220] The element streams arranged on the right-hand side of Fig. 18, enclosed by a 

46 



dotted line, are element streams that are targeted for demultiplexing only in the 3D 

playback mode. 

[0221] The element streams enclosed by the combined dotted lines of the left-hand 

side and the right-hand side are element streams that are targeted for demultiplexing in 

5 both the 2D and the 3D playback modes. 

[0222] In Fig. 18, the video stream #1 is enclosed by the combined dotted lines of the 

left-hand side and the right-hand side. This indicates that the video stream #1 is 

targeted for demultiplexing in both the 2D and the 3D playback modes. It should be 

noted here that the left-view video stream thereof for the 3D mode is also used as the 

10 2D video stream, and the right-view video stream is played back only in the 3D mode, 

which is suggested by the fact that it is enclosed by only the dotted line on the 

right-hand side of Fig. 18 .. · 

[0223] The audio streams #1 and #2 are both enclosed by the combined dotted lines of 

the left-hand side and the right-hand side. This indicates that the audio streams #1 and 

15 #2 are targeted for the playback in both the 2D and the 3D playback modes. 

[0224] With regard to the PG streams #1 and #2, the 2D PG stream is enclosed only 

by the dotted line of the left-hand side, and the base-view PG stream and the 

dependent-view PG stream are enclosed only by the dotted line of the right-hand side. 

This indicates that the 2D PG stream is targeted for the playback only in the 2D 

20 playback mode, and the base-view PG stream and the dependent-view PG stream are 

targeted for the playback only in the 3D playback mode. This also applies to the IG 

streams. 

[0225] As understood from the above description, regarding the stream type "video 

stream", the dependent-view video stream is added as a target of playback in the 3D 

25 playback mode. 

[0226] It is also understood that, as the mode changes from the 2D playback mode to 

the 3D playback mode, the playback target changes from the 2D PG stream to the 

base-view PG stream and the dependent-view PG stream. 

[0227] The extension stream selection table can be created by writing a description in 

30 an object-oriented compiler language as shown in Fig. 19, and subjecting the 
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description to the compiler. Fig. 19 shows a syntax for writing the extension stream 

selection table in an object-oriented compiler language. 

[0228] The "for" statement whose control variable is "Playltem_id" forms a loop in 

which description of the dependent-view stream registration sequence, the PG text 

5 subtitle stream registration sequence, and the IG stream registration sequence IS 

repeated as many times as the number of playitems. 

[0229] The "for" statement whose control variable is "primary_ video_ stream _id" 

defines the dependent-view stream registration sequence, and the dependent-view 

stream registration sequence is defined by writing "SS_ dependent_ view_ block" that is 

10 composed of "stream_entry" "stream_attribute", and "number_of_offset_sequence", as 

many times as the number indicated by "Number_ of _primary_ video_ stream_ entries". 

[0230] The "for" statement whose control variable is "PG textST stream id" defines 

the PG_ text subtitle stream registration sequence, and forms a loop in which description 

of "PG_text_offset_sequence_id_ref' and "is_SS_PG" is repeated as many times as the 

15 number indicated by "number_of_ PG_textST_stream_number_entries". The "if' 

statement, included in this loop, whose control variable is "is SS PG" defines 

"stream_ entry_ for_ base_ biew() ", "stream_ entry _for_ dependent_ biew() ", and 

"stream_attribute()" when the "is_SS_PG" is "lb". With this "if' statement, the 

"stream entry for base biew()", - - - - "stream_ entry_ for_ dependent _biew()", and 

20 "stream_attribute()" are added to the stream registration sequences only when the 

"is SS PG" IS "lb". The "stream_ entry _for_ base_ biew() ", 

"stream_ entry_ for_ dependent _ biew()", and "stream_ attribute()" are not added to the 

stream registration sequences when the "is_SS_PG" is "Ob". 

[0231] The "for" statement whose control variable is "IG stream id" defines the IG 

25 stream registration sequence, and forms a loop in which description of 

30 

"IG _offset_ sequence _id _ref', "IG _plane_ offset_ direction_ during_ BB_ video", 

"IG _plane_ offset_ value_ during_ BB_ video", and "is_ SS_ IG" is repeated as many times 

as the number indicated by "number of IG stream entries". The "if'' statement, 

included m this loop, whose control variable IS "is SS IG" defines 

"stream_ entry_ for_ base_ biew() ", "stream_ entry _for_ dependent_ biew() ", and 
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"stream_attribute()" when the "is_SS_IG" is "lb". With this "if' statement, the 

"stream_ entry _for_ base_ biew() ", "stream_ entry_ for_ dependent _biew()", and 

"stream_attribute()" are added to the stream registration sequences only when the 

"is SS IG" lS "lb". The "stream_ entry _for_ base_ biew() ", 

5 "stream_entry_for_dependent _biew()", and "stream_attribute()" are not added to the 

stream registration sequences when the "is_SS_IG" is "Ob". 

[0232] This completes the description of the recording medium. In the following, 

the playback device will be described in detail. 

[0233] Fig. 20 shows the internal structure of the playback device. As shown in Fig. 

10 20, the playback device includes a reading unit 201, a memory 202, a player number 

register 203, a decoder 204, a demultiplexing unit 205, a plane memory set 206, a shift 

unit 207, a layer synthesizing unit 208, a transmission/reception unit 209, a playback 

control unit 210, an output mode register 211, and a configuration memory 212. The 

internal structure of Fig. 20 is composed of the minimum structural elements that are 

15 required to realize the playback device provided with a problem solving means. A 

more detailed internal structure will be described in a later embodiment. 

[0234] The reading unit 201 reads out, from the recording medium, the index table, 

program file of the operation mode object, playlist information file, stream information 

file, and stream file. 

20 [0235] The memory 202 stores a combined stream registration sequence that is 

obtained by combining the basic stream selection table and the extension stream 

selection table. 

[0236] The player number register 203 includes a video stream number register for 

storing the stream number of the video stream, a PG stream number register for storing 

25 the stream number of the PG stream, an IG stream number register for storing the. 

stream number of the IG stream, and an audio stream number register for storing the 

stream number of the audio stream. 

[0237] The decoder 204 for each stream type is composed of a video decoder, a PG 

decoder, and IG decoder, and an audio decoder. 

30 [0238] The demultiplexing unit 205 is provided with a PID filter for performing the 
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packet filtering, and demulplexes, among the TS packets in a plurality of source packets 

read out from the recording medium, a TS packet that is· identified by the packet 

identifier recited in the combined stream registration sequence. 

[0239] The plane_ memory set 206 is composed of a plurality of plane memories. 

5 The plane memory stores, in units of lines, one screen of pixel data that is obtained by 

decoding the elementary streams. The pixel data is output from the plane memory set 

206 in accordance with the horizontal and vertical sync signals. Each of the plurality 

of plane memories stores one screen of pixel data that is obtained as a result of decoding 

by each of the video decoder, PG decoder, and IG decoder, respectively. 

10 [0240] These plane memories constitute a layer model, and the data stored in each 

plane memory is supplied for synthesizing of the layers. The layer synthesizing is 

achieved by executing a superimposing process onto all combinations of the two layers 

in the layer model. In the superimposing process, pixel values of pixel data stored in 

the plane memories of the two layers are superimposed. 

15 [0241] The shift unit 207 shifts the pixel coordinates. 

[0242] The layer synthesizing unit 208 synthesizes the layers in the plurality of plane 

memones. 

[0243] The transmission/reception unit 209 transits to a data transfer phase via a 

mutual authentication phase and a negotiation phase, when playback device is 

20 connected with another device in the home theater system via an interface. The 

transmission/reception unit 209 performs data transfer in the transfer phase. 

[0244] In the negotiation phase, the capabilities of the partner device (including the 

decode capability, playback capability, and display :frequency) are grasped, and the 

capabilities are set in the player setting register, so that the transfer method for the 

25 succeeding data transfers is determined. After the mutual authentication phase and the 

negotiation phase, one line of the pixel data in the non-compression/plaintext format in 

the picture data after the layer synthesizing is transferred to the display device at a high 

transfer rate in accordance with the horizontal sync period of the display device. On 

the other hand, in the horizontal and vertical blanking intervals, audio data in the 

30 non-compression/plaintext format is transferred to other devices (including an amplifier 
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and a speaker as well as the display device) connected with the playback device. With 

this structure, the devices such as the display device, amplifier and speaker can receive 

the picture data and audio data both in the non-compression/plaintext format, and a 

reproduced output is achieved. Further, when the partner device has the decode 

5 capability, a pass-through transfer of the video· and audio streams is possible. In the 

pass-through transfer, it is possible to transfer the video stream and audio stream in the 

compressed/encrypted format, as they are. 

[0245] The playback control unit 210 controls the reading unit 201 to read out the 

index table, operation mode object, playlist information, clip information, and stream 

10 file from the recording medium, and performs a playback control based on the playlist 

information and clip information read out from the recording medium. In reading out 

the stream file, a random access can be performed to read out a source packet 

corresponding to an arbitrary time point in a time axis, from the stream file. 

[0246] The output mode register 211 stores a playback mode. 

15 [0247] The configuration memory 212 is a nonvolatile memory storing the mode 

capabilities of the plane memories, and the current mode. The contents to be stored in 

the configuration memory 212 are set by the producer of the playback device. The 

mode capability indicates whether or not each of a plurality of plane memories, such as 

the video plane, PG plane, and IG plane, can perform a corresponding playback mode as 

20 described above. Whether a plane memory can perform a playback mode is 

determined based on the stream type corresponding to the plane memory and based on 

whether or not the hardware structure for performing the playback mode is provided in 

the playback device. 

[0248] The current mode indicates what among the plurality of playback modes the 

25 plurality of plane memories are set to, respectively. 

[0249] This completes the explanation of the playback device. Next, the 

demultiplexing process performed by the playback device of the present embodiment 

will be described in detail. 

[0250] Figs. 21A and 21B show what packet identifiers are output to the 

30 demultiplexing unit by the combined stream registration sequence. 
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[0251] Fig. 21A shows the combined stream registration sequence used in the 

operation as an example. The combined stream registration sequence is composed of 

three pieces of stream registration information provided in the basic stream selection 

table and three pieces of stream registration information provided in the extension 

5 stream selection table. The three pieces of stream registration information provided in 

the basic stream selection table have stream numbers "1 ", "2", and "3", respectively, and 

the stream attributes in the three pieces of stream registration information have 

"English", "Japanese", and "Chinese" as the language attributes, respectively. 

[0252] The three pieces of stream registration information provided in the extension 

10 stream selection table have stream numbers "1 ", "2", and "3", respectively, and the 

stream attributes in the three pieces of stream registration information have "English", 

"Japanese", and "Chinese" as the language attributes, respectively. The stream 

registration information provided in the basic stream selection table differs in the packet 

identifier stored in the stream entry, from the stream registration information provided 

15 in the extension stream selection table. Also, the stream registration information 

provided in the extension stream selection table contains (i) a packet identifier for a 

base-view PG stream for the B-D presentation mode, and (ii) a packet identifier for a 

dependent-view PG stream. 

[0253] Fig. 21B shows the setting of a stream number and the outputting of a packet 

20 identifier when such a combined stream registration sequence is supplied to playback 

device in which the language has been set to "Chinese" and the output mode has been 

set to the 2D playback mode. 

[0254] The arrows identified by "al", "a2", and "a3" schematically indicate (i) the 

judgment on whether language settings match each other, (ii) the setting of a stream 

25 number in the stream number register, and (iii) the output of a packet identifier to the 

demultiplexing unit, respectively. 

[0255] In the operation procedure of this example, it is judged whether the language 

setting of the playback device matches the stream attribute contained in the stream 

registration information whose stream number is "3 ", and it is judged that they match. 

30 As a result of this, the stream number "3" of this stream registration information is 

52 



written into the stream number register. Also, the packet identifier written in the 

stream entry of the basic stream selection table is output to the demultiplexing unit. 

Following this, a TS packet identified by the packet identifier written in the stream entry 

of the stream registration information whose stream number is "3" in the basic s!J"eam 

5 selection table is output to the decoder. 

[0256] Fig. 21C shows the setting of a stream number and the outputting of a packet 

identifier when such a combined stream registration sequence is supplied to playback 

device in which the language has been set to "Chinese" and the output mode has been 

set to the B-D presentation mode. 

10 [0257] The arrows identified by "a4", "a5", and "a6" schematically indicate (i) the 

judgment on whether language settings match each other, (ii) the setting of a stream 

number in the stream number register, and (iii) the output of a packet identifier to the 

demultiplexing unit, respectively. 

[0258] In the operation procedure of this example, it is judged whether the language 

15 setting of the playback device matches the stream attribute contained in the stream 

registration information whose stream number is "3 ", and it is judged that they match. 

As a result of this, the. stream number "3" of this stream registration information is 

written into the stream number register. Also, the packet identifier written in the 

stream entry of the basic stream selection table is output to the demultiplexing unit. 

20 Following this, a pair of TS packets identified by a pair of packet identifiers written in 

the stream entry of the stream registration information whose stream number is "3" in 

the extension stream selection table are output to the decoder. 

[0259] Figs. 22A through 22C show what packet identifiers are output to the 

demultiplexing unit by the combined stream registration sequence. 

25 [0260] Fig. 22A shows the combined stream registration sequence used in the 

operation as an example. The combined stream registration sequence is composed of 

three pieces of stream registration information provided in the basic stream selection 

table and three pieces of stream registration information provided in the extension 

stream selection table. The three pieces of stream registration information provided in 

30 the basic stream selection table have stream numbers "1 ", "2", and "3", respectively, and 
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all of the stream attributes in the three pieces of stream registration information have 

"Chinese" as the language attributes. 

[0261] The three pieces of stream registration information provided in the extension 

stream selection table have stream numbers "1 ", "2", ap.d "3", respectively, and all of the 

5 stream attributes in the three pieces of stream registration information have "Chinese" as 

the language attributes. The stream registration information provided in the basic 

stream selection table differs in the packet identifier stored in the stream entry, from the 

stream registration information provided in the extension stream selection table. Also, 

the stream registration information provided in the extension stream selection table 

10 contains (i) a packet identifier for a base-view PG stream for the B-D presentation mode, 

and (ii) a packet identifier for a dependent-view PG stream. 

[0262] Fig. 22B shows the setting of a stream number and the outputting of a packet 

identifier when such a combined stream registration sequence is supplied to playback 

device in which the language has been set to "Chinese" and the output mode has been 

15 set to the 2D playback mode. 

[0263] The arrows identified by "al", "a2", and "a3" schematically indicate (i) the 

judgment on whether language settings match each other, (ii) the setting of a stream 

number, and (iii) the output of a packet identifier to the demultiplexing unit, 

respectively. 

20 [0264] In the operation procedure of this example, it is judged whether the language 

setting of the playback device matches the stream attribute contained in the stream 

registration information whose stream number is "1 ", and it is judged that they match. 

As a result of this, the stream number "1" of this stream registration information is 

written into the stream number register. Also, the packet identifier written in the 

25 stream entry of the basic stream selection table is output to the demultiplexing unit. 

Following this, a TS packet identified by the packet identifier written in the stream entry 

of the stream registration information whose stream number is "l" in the basic stream 

selection table is output to the decoder. 

[0265] Fig. 22C shows the setting of a stream number and the outputting of a packet 

30 identifier when such a combined stream registration sequence is supplied to playback 
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device in which the language has been set to "Chinese" and the output mode has been 

set to the B-D presentation mode. 

[0266] The arrows identified by "a4", "a5", and "a6" schematically indicate (i) the 

judgment on whether language settings match each other, (ii) the setting of a stream 

5 number in the stream number register, and (iii) the output of a packet identifier to the 

demultiplexing unit, respectively. 

[0267] In the operation procedure of this example, it is judged whether the language 

setting of the playback device matches the stream attribute contained in the stream 

registration information whose stream number is "1 ",and it is judged that they match. 

10 As a result of this, the stream number "1 " of this stream registration information is 

written into the stream number register. Also, the packet identifier written in the 

stream entry of the basic stream selection table is output to the demultiplexing unit. 

Following this, a pair of TS packets identified by a .pair of packet identifiers written in 

the stream entry of the stream registration information whose stream number is "1 " in 

15 the extension stream selection table are output to the decoder. 

[0268] Fig. 23 shows referencing of the packet identifiers and outputting of the 

packets when the playback device is set to the B-D presentation mode and the playback 

device has the B-D capability. 

[0269] The arrows connecting the combined stream registration sequence and the 

20 demultiplexing unit indicate the stream entries in which the packet identifiers currently 

referenced are written, among a plurality of stream registration sequences in the 

combined stream registration sequence. Fig. 23 indicates that the demultiplexing unit 

is referencing (i) a packet identifier written in a stream entry in the base-view video 

stream registration sequence in the basic stream selection table, (ii) a packet identifier 

25 written in a stream entry in the dependent-view stream registration sequence in the 

extension stream selection table, (iii) a packet identifier written in a stream entry in the 

PG _text subtitle stream registration sequence in the extension stream selection table, 

and (iv) a packet identifier written in a stream entry in the IG stream registration 

sequence in the extension stream selection table. 

30 [0270] The arrows connecting the demultiplexing unit and a plurality of decoders 
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indicate the TS packets that are output to the respective decoders, among a plurality of 

source packets existing in the interleaved stream file. As shown in Fig. 23, the 

following TS packets are output from the demultiplexing unit to the decoders: a TS 

packet constituting the base-view video stream; a TS packet constituting the 

5 dependent-view video stream; a TS packet constituting the base-view PG stream; a TS 

packet constituting the dependent-view PG stream; a TS packet constituting the 

base-view IG stream; and a TS packet constituting the dependent-view IG stream. 

[0271] Fig. 24 shows referencing of the packet identifiers and outputting of the 

packets when the playback device is set to the "1 plane+ offset" mode. 

10 The arrows connecting the combined stream registration sequence and the shift 

units indicate the referencing in the "1 plane+ offset" mode of (i) an offset of a stream 

registration sequence corresponding to the PG stream in the extension stream selection 

table, and (ii) an offset of a stream registration sequence corresponding to the IG stream 

in the extension stream selection table. 

15 [0272] The arrows connecting the demultiplexing unit and a plurality of decoders 

indicate the TS packets that are output to the respective decoders, among a plurality of 

source packets existing in the stream file. As shown in Fig. 24, the following TS 

packets are output from the demultiplexing unit to the decoders: a TS packet 

constituting the base-view video stream; a TS packet constituting the PG stream; a TS 

20 packet constituting the IG stream; and a TS packet constituting the audio stream. 

[0273] The arrows connecting the video decoder and the shift units indicate that the 

offset in the dependent-view video stream is supplied to the shift unit for the PG stream 

and to the shift unit for the IG stream, based on the above-described offset referencing. 

[0274] Fig. 25 shows referencing of the packet identifiers and outputting of the 

25 packets when the playback device is set to the 2D presentation mode. 

The arrows connecting the combined stream registration sequence and the 

demultiplexing unit indicate the stream entries in which the packet identifiers currently 

referenced are written, among a plurality of stream registration sequences in the 

combined stream registration sequence. Fig. 25 indicates that the demultiplexing unit 

30 is referencing (i) a packet identifier written in a stream entry in the base-view video 
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stream registration sequence in the basic stream selection table, (ii) a packet identifier 

written in a stream entry in the PG text subtitle stream registration sequence in the 

basic stream selection table, and (iii) a packet identifier written in a stream entry in the 

IG stream registration sequence in the basic stream selection table. 

5 [0275] The arrows connecting the demultiplexing unit and a plurality of decoders 

indicate the TS packets that are output to the respective decoders, among a plurality of 

source packets existing in the stream file. As shown in Fig. 25, the following TS 

packets are output from the demultiplexing unit to the decoders: a TS packet 

constituting the base-view video stream; a TS packet constituting the PG stream; a TS 

10 packet constituting the IG stream; and a TS packet constituting the audio stream. 

[0276] Fig. 26 shows referencing of the packet identifiers and outputting of the 

packets when the playback device does not have the capability for the B-D presentation 

mode. 

The arrows connecting the combined stream registration sequence and the 

15 demultiplexing unit indicate the stream entries in which the packet identifiers currently 

referenced are written, among a plurality of stream registration sequences in the 

combined stream registration sequence. Fig. 26 indicates that the demultiplexing unit 

is referencing (i) a packet identifier written in a stream entry in the base-view video 

stream registration sequence in the basic stream selection table, (ii) a packet identifier 

20 written in a stream entry in the PG _text subtitle stream registration sequence in the 

basic stream selection table, and (iii) a packet identifier written in a stream entry in the 

IG stream registration sequence in the basic stream selection table. 

[0277] The arrows connecting the demultiplexing unit and a plurality of decoders 

indicate the TS packets that are specified by the stream entries in the stream registration 

25 sequences in the basic stream selection table and are output to the respective decoders, 

among a plurality of source packets existing in the interleaved stream file. 

[0278] The playback control having been described up to now can be realized by 

causing a computer to execute a program which is generated by writing the processing 

procedure represented by the flowcharts of Figs. 27 through 29 in an object-oriented 

30 compiler language. 
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[0279] Fig. 27 shows the playlist playback procedure. In this flowchart~ the current 

playitem number is set to "1" in step S 1, and then the control enters a loop in which the 

steps S2 to S6 are repeated. In this loop, the steps are performed as follows. The 

stream number is determined by the stream selection procedure (step S2). A stream 

5 file storing an elementary stream corresponding to the stream number is opened, and the 

source packet sequence is read out therefrom (step S3). It is instructed that a source 

packet, among those constituting the source packet sequence, that corresponds to the 

stream number should be demultiplexed (step S4). The decoder is instructed to play 

back the read-out source packet for the period from the in-time to the out-time of the 

10 playitem, and for the period from the in-time to the out-time of the sub-playitem (step 

SS). These steps constituting the loop are repeated until the current playitem number 

becomes the last number. When it is judged that the current playitem number is not 

the last number (NO in step S6), the current playitem number is incremented, and the 

control moves to step S2. When it is judged that the current playitem number is the 

15 last number (YES in step S6), the process ends. 

[0280] Fig. 28 shows the stream selection procedure. 

[0281] In this flowchart, the basic stream selection table in the current playitem 

information is set as the current basic stream selection table (step S7). This step is 

followed by a loop constituted from steps S8 through S 1 7. In this loop, steps S 10 

20 through S 17 are repeated for each of the PG stream, IG stream, secondary video stream, 

primary audio stream, and secondary audio stream. In step S 10, it is judged whether 

or not the number of stream entries in the current basic stream selection table 

corresponding to stream x is 0. In step S 11, it is judged whether or not the number of 

stream entries in the current basic stream selection table corresponding to stream x is 

25 equal to or larger than the stream number stored in the stream number register. 

[0282] When it is judged YES in step S 10 or S 11, the control goes to step S 17 in 

which the stream number stored in the stream number register is maintained. 

[ 0283] When it is judged N 0 in both steps S 10 and S 11, the control goes to step S 12 

in which it is judged which among a plurality of conditions are satisfied by each PES 

30 stream registered in the current basic stream selection table, and then in step Sl3, it is 
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judged whether there are a plurality of PES streams that satisfy a same combination of 

conditions. 

[0284] When it is judged in step S 13 that there is only one PES stream that satisfies 

the conditions, the PES stream satisfying the conditions is se!ected as the current stream 

5 (step S14). 

[0285] When it is judged in step S13 that there are a plurality of PES streams that 

satisfy a same combination of conditions, a PES stream having the highest priority in 

the current basic stream selection table is selected from among the plurality of PES 

streams that satisfy a same combination of conditions (step S15). After the PES 

10 stream is selected in this way, the stream number of the selected PES stream is written 

into the stream number register (step S 16). 

[0286] After the PES stream to be played back in the current playitem is determined 

as described above, the playback of the current playitem needs to be started. The 

procedure for playing back the current playitem is based on the output mode that is 

15 determined in the "Procedure when playback condition is changed". 

[0287] Fig. 29 shows the procedure for outputting the packet identifier corresponding 

to the stream number. In this procedure, the judgment steps S 17 and S 18 are 

performed. In step S 1 7, it is judged whether or not the current output mode is the 2D 

playback mode. When it is judged in step S 17 that the current output mode is the 2D 

20 playback mode, the control goes to step S38 in which the demultiplexing unit is 

instructed to perform demultiplexing based on the stream entry of the stream 

registration information corresponding to the current stream number, among the stream 

registration sequence in the basic stream selection table. 

[0288] In step S18, it is judged whether or not the fixed_ offset_during_Popup of the 

25 extension stream selection table is ON. When it is judged NO in step Sl 7, and NO in 

step S 18, the steps S 19 through S30 are executed. 

[0289] In the steps S19 through S30, the video stream is set to the stereoscopic B-D 

type, and the video plane is set to the B-D presentation mode (step S19), the 

demultiplexing based on the packet identifier of Stream entry in 

30 SS_dependent_ View_block is instructed (step S20), and the process of steps S21 

59 



through S26 is executed. 

[0290] In step S21, it is judged whether or not is_SS_PG in the stream registration 

information of the current PG stream is ON. When is_SS_PG is ON, the PG stream is 

set to the to stereoscopic playba<?k type (step S22), and the demultiplexing based on the 

5 packet identifier of Stream_ entry_ base_ view and Stream_ entry_ dependent_ view of the 

stream registration information corresponding to the current PG stream is instructed 

(step S23). 

[0291] When is_SS_PG is OFF, the PG stream is set to the "1 Plane+ Offset" 

playback type, the PG stream is set to the "l Plane+ Offset" mode (step S24), and the 

10 offset sequence specified by SS_ PG_ texts T _offset_ sequence_ id _ref of the stream 

registration information corresponding to the current PG stream is obtained from the 

dependent-view video stream (step S25), and the plane shift is executed based on the 

obtained offset sequence (step S26). 

[0292] In step S27, it is judged whether or not is_SS_IG in the stream registration 

15 information of the current IG stream is ON. When is_SS_IG is ON, the 

demultiplexing based on the packet identifier of Stream_ entry_ base_ view and 

Stream_ entry_ dependent_ view of the stream registration information corresponding to 

the current IG stream is instructed (step S28). 

[0293] When is_SS_IG is OFF, the offset sequence specified by 

20 SS_IG_textST_offset_sequence_id_ref of the stream registration information 

corresponding to the current IG stream is obtained from the dependent-view video 

stream (step S29), and the plane shift is executed based on the obtained offset sequence 

(step S30). 

[0294] When Fixed_ offset_ during_Popup of the extension stream selection table is 

25 ON, the judgment in step S 17 results in NO, the judgment in step S 18 results in YES, 

and steps S3 l through S37 are executed. 

[0295] In steps S31 through S37, the video stream is set to the stereoscopic B-B 

playback type, the video plane is set to the B-B presentation mode (step S3 l), and steps 

S32 through S37 are executed. 

30 [0296] In step S32, it is judged whether is_ SS _PG in the stream registration 

60 



information of the current PG stream is ON. When is_SS_PG is ON, the control 

proceeds to step S33 in which the PG stream is set to "1 Plane+ Offset" mode type, and 

the PG plane is set to "1 Plane + Offset" mode. Then, the offset sequence specified by 

SSJG_textST_offset_sequence_id_refis obtained from the dependent-view video 

5 stream (step S34), and the plane shift is performed based on the obtained offset 

sequence (step S35). After this, the control proceeds to step S37. 

10 

[0297] When is_SS_PG is OFF, the control proceeds to step S36 in which the PG 

stream is set to "1 Plane + Zero Offset" mode type, and the PG plane is set to "1 Plane + 

Zero Offset" mode. After this, the control proceeds to step S37. 

In step S3 7, the plane shift is performed in the direction indicated by 

IG_Plane_offset_direction_during_BB_video in the stream registration information of 

the current IG stream, by the amount indicated by 

JG _Plane_ offset_ value_ during_ BB_ video. With the above-described process, when 

Fixed_ offset_ during_ Popup is ON, a stereoscopic image, which is generated by 

15 superimposing a three-dimensional subtitle or menu on a monoscopic video image, can 

be played back. 

[0298] As described above, according to the present embodiment, when the playback 

mode is switched from the 2D playback mode to the 3D playback mode, stream entry 

makes it possible to select a stream to be demultiplexed, when a stream registration 

20 sequence for the stream is present in the extension stream selection table and the stream 

is identified by the stream number stored in the stream number register. 

[0299] When the playback mode is switched from the 2D playback mode to the 3D 

playback mode, it is possible to change the stream to be demultiplexed, while keeping 

the stream number stored in the stream number register as it is. With this structure, 

25 there is no need for the stream selection procedure to be executed even if the mode is 

switched. Since the stream selection procedure does not need be performed when the 

mode is switched, the ESs having the same language attribute can be specified as the 

playback targets before and after the mode switching. 

[0300] (Embodiment 2) 

30 In Embodiment 1, sub-TSs constituting the dependent-view data blocks are 
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referenced from the sub-clip entry ID reference. Due to this structure, when the 

sub-TSs are recorded separately from the main TSs, the sub-TSs are read out when the 

playback mode is switched from the 2D playback mode to the 3D playback mode. 

This might impair the seamlessness of the AV playback. As one improvement with 

5 respect to this problem, the present embodiment proposes a structure that ensures the 

main TSs and the sub-TSs to be read together into the playback device. More 

specifically, a main TS and a sub-TS are interleaved as a pair and recorded as one file. 

[0301] Here, as a premise of the present embodiment, files in the UDP file system will 

be explained briefly. The UDP file is composed of a plurality of Extents managed by 

10 the file entry. The "file entry" includes a "descriptor tag", an "ICB tag", and an 

"allocation descriptor". 

[0302] The "descriptor tag" is a tag identifying, as a "file entry", the file entry which 

includes the descriptor tag itself. The descriptor tag is classified into a file entry 

descriptor tag, a space bit map descriptor tag, and so on. In the case of a file entry 

15 descriptor tag, "261 ", which indicates "file entry" is written therein. 

[0303] The "ICB tag" indicates attribute information concerning the file entry itself. 

[0304] The "allocation descriptor" includes a Logical Block Number (LBN) indicating 

a recording position of an Extent constituting a low-order file under a directory. The 

allocation descriptor also includes data that indicates the length of the Extent. The 

20 high-order two bits of the data that indicates the length of the Extent are set as follows: 

"00" to indicate an allocated and recorded Extent; "01" to indicate an allocated and 

not-recorded Extent; and: "11" to indicate an Extent that follows the allocation 

descriptor. When a low-order file under a directory is divided into a plurality of 

Extents, the file entry should include a plurality of allocation descriptors in 

25 correspondence with the Extents. 

[0305] It is possible to detect an address of an Extent constituting a stream file by 

referring to the allocation descriptor in the file entry described above. 

[0306] The following describes the files in various types that are used in the present 

embodiment. 

30 [0307] <Stereoscopic interleaved stream file (PileSS)> 
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The stereoscopic interleaved stream file (FileSS) is a stream file 

(2TS-interleaved file) in which two TSs are interleaved, and is identified by a five-digit 

integer value and an extension (ssif) indicating an interleave-format file for stereoscopic 

playback. The stereoscopic interleaved stream file is composed of Extent SS[n]. The 

5 Extent SS[n] (also referred to as EXTSS[n]) is identified by the iNdex number "n". 

The index number "n" increments in order starting from the top of the stereoscopic 

interleaved stream file. 

[0308] Each Extent SS[n] is composed of a pair of a dependent-view data block and a 

base-view data block. 

10 [0309] The dependent-view data block and base-view data block constituting the 

Extent SS[n] are a target of cross reference by the file 2D, file base, and file dependent. 

Note that the cross reference means that a piece of data recorded on a recording medium 

is registered as an Extent of a plurality of files in the file entries thereof In the present 

embodiment, the starting addresses and continuation lengths of the dependent-view data 

15 block and base-view data block are registered in the file entries of the file 2D, file base, 

and file dependent. 

[031 O] <File base (FileBase )> 

The file base (FileBase) is a virtual stream file that is presumed to "store" a 

mam TS specified by the Extent start point information in the clip information 

20 corresponding to the file 2D. The file base (FileBase) is composed of at least one 

Extent l[i] (also referred to as EXTl[i]). The Extent l[i] is the ith Extent in the file 

base, where "i" is an index number of the Extent and is incremented starting from "0" at 

the top of the file base. The file base is a virtual stream file used to treat the 

stereoscopic interleaved stream file, which is a 2TS-file, as a 1 TS-file. The file base is 

25 generated in a virtual manner by building its file entry in the memory of the playback 

device. 

[0311] In the actual reading, the file base is identified by performing a file open using 

a file name of the stereoscopic interleaved stream file. More specifically, when the file 

open using a file name of the stereoscopic interleaved stream file is called, the 

30 middleware of the playback device generates, in the memory, a file entry identifying an 
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Extent in the file base, and opens the file base in a virtual manner. The stereoscopic 

interleaved stream file can be interpreted as "including only one TS", and thus it is 

possible to read out a 2TS · stereoscopic interleaved stream file from the recording 

medium as a 1 TS file base. 

5 [0312] When only a base-view data block is to be read out in the B-B presentation 

mode, only the Extents constituting the file base become the target of the reading. 

Event if the mode is switched from the B-B presentation mode to the B-D presentation 

mode, both the dependent-view data block and the base-view data block can be read out 

by extending the reading range from the Extents constituting the file base to the Extents 

10 constituting the stereoscopic interleaved stream file. Thus, with this arrangement, the 

efficiency of the file reading is not decreased. 

[0313] <File dependent (FileDependent)> 

The file dependent (FileDependent) is a stream file that is presumed to "store" 

a sub-TS, and is composed of Extent 2[i] (also referred to as EXT2[i]). The Extent 

15 2[i] is the ith Extent in the file dependent, where "i" is an index number of the Extent 

and is incremented starting from "O" at the top of the file dependent. The file 

dependent is a virtual stream file used to treat the stereoscopic interleaved stream file, 

which is a 2TS-file, as a 1 TS-file storing the sub-TS. The file dependent is generated 

in a virtual manner by building its file entry in the memory of the playback device. 

20 [0314] The dependent-view video stream is attached with and accessed with use of a 

file name that is represented by a number generated by adding "1" to the five-digit 

integer representing the file name of the stereoscopic interleaved stream file. The 

recording medium stores a dummy file, and the "number generated by adding 1 ", 

namely, the identification number of the dependent-view video stream, is attached to the 

25 dummy file. Note that the dummy file is a file that stores no Extent, namely, 

substantial information, but is attached with only a file name. The dependent-view 

video stream is treated as being stored in the dummy file. 

[0315] <File 2D (File2D)> 

The file 2D (File2D) is a 1 TS stream file storing a main TS that is played back 

30 in the 2D playback mode, and is composed of the Extent 2D. The file 2D is identified 
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by a five-digit integer value and an extension (ssif) indicating an interleave-format file 

for stereoscopic playback. 

[0316] The following explains the correspondence between the file 2D/file base and 

the file dependent. Fig. 30 shows the _correspondence between the file 2D/file base and 

5 the file dependent. 

[0317] In Fig. 30, the first row shows a file 2D/file base 00001.m2ts and a file 

dependent 00002.m2ts. The second row shows Extents that store dependent-view data 

blocks and base-view data blocks. The third row shows a stereoscopic interleaved 

stream file 00001.ssif. 

10 [0318] The dotted arrows hl, h2, h3, and h4 show the files to which Extents EXTl[i] 

and EXT2[i] belong, the belongingness being indicated by the allocation identifiers. 

According to the belongingness guided by the arrows hl and h2, Extents EXTl[i] and 

EXTl [i+ 1] are registered as Extents of the file base 00001.m2ts. 

[0319] According to the belongingness guided by the arrows h3 and h4, Extents 

15 EXT2[i] and EXT2[i+ 1] are registered as Extents of the file dependent 00002.m2ts. 

[0320] According to the belongingness guided by the arrows h5, h6, h7, and h8, 

Extents EXTl[i], EXT2[i], EXTl[i+l], and EXT2[i+l] are registered as Extents of 

00001.ssif. As understood from this, Extents EXTl[i] and EXTl[i+l] have the duality 

of belonging to 00001.ssif and 00001.m2ts. The extension "ssif' is made of capital 

20 letters of Stereoscopic Interleave File, indicating that the file is in the interleave format 

for stereoscopic playback. 

[0321] Figs. 3 lA through 3 lC show the correspondence between the interleaved 

stream file and file 2D/file base. 

[0322] The third row in Fig. 3 lA shows the internal structure of the interleaved 

25 . stream file. As shown in Fig. 31A, Extents EXTl[l] and EXT1[2] storing base-view 

data blocks and EXT2[1] and EXT2[2] storing dependent-view data blocks are arranged 

alternately in the interleave format in the interleaved stream file. 

[0323] The first row in Fig. 3 lA shows the internal structure of the file 2D/file base. 

The file 2D/file base is composed of only Extents EXTl[l] and EXT1[2] storing 

30 base-view data blocks, among the Extents constituting the interleaved stream file shown 
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in the third row. The file 2D/file base and the interleaved stream file have the same 

name, but different extensions. 

[0324] The second row in Fig. 31A shows the internal structure of the file dependent. 

The file <;iependent is composed of only Extents EXT2[1] and EXT2[2] storing 

5 dependent-view data blocks, among the Extents constituting the interleaved stream file 

shown in the third row. The file name of the file dependent is a value higher by "l" 

than the file name of the interleaved stream file, and they have different extensions. 

[0325] Not all playback devices necessarily support the 3D playback system. 

Therefore, it is preferable that even an optical disc including a 3D image supports a 2D 

10 playback. It should be noted here that the playback devices supporting only the 2D 

playback do not identify the data structure extended for the 3D. The 2D playback 

devices need to access only the 2D playlists and 2D AV clips by using a conventional 

identification method provided to the 2D playback devices. In view of this, the 

left-view video streams are stored in a file format that can be recognized by the 2D 

15 playback devices. 

[0326] According to the first method, the main TS is assigned with the same file name 

as that in the 2D playback system so that the above-described referencing of playlist 

information can be realized, that is to say, so that the main TS can be used in the 2D 

playback as well, and stream files in the interleave format have a different extension. 

20 Fig. 31B shows that files "00001.m2ts" and "00001.ssif' are coupled with each other by 

the same file name "00001 ",although the former is in the 2D format and the latter is in 

the 3D format. 

[0327] In a conventional 2D playback device, the playlist refers to only the AV clips 

the main TS, and therefore the 2D playback device plays back only the file 2D. On the 

25 other hand, in a 3D playback device, although the playlist refers to only the file 2D 

storing the main TS, when it finds a file that has the same identification number and a 

different extension, it judges that the file is a stream file in the interleave format for the 

3D image, and outputs the main TS and sub-TS. 

[0328] The second method is to use different folders. The main TSs are stored in 

30 folders with conventional folder names (for example, "STREAM"), but sub-TSs are 
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stored in folders with folder names unique to 3D (for example, "SSIF"), with the same 

file name "00001 ". In the 2D playback device, the playlist refers to only files in the 

"STREAM" folder, but in the 3D playback device, the playlist refers to files having the 

same file name in the "STREAM" and "SSIF" folders simultaneously, making it 

5 possible to associate the main TS and the sub-TS. 

[0329] The third method uses the identification numbers. That is to say, this method 

associates the files based on a predetermined rule regarding the identification numbers. 

For example, when the identification number of the file 2D/file base is "00001 ",the file 

dependent is assigned with identification number "00002" that is made by adding "1" to 

10 the identification number of the file 2D/file base. However, the file system of the 

recording medium treats the file dependent, which is assigned with a file name 

according to the rule, as a non-substantial dummy file. This is because the file 

dependent is, in the actuality, the stereoscopic interleaved stream file. The file names 

having been associated with each other in this way are written into (i) the stream 

15 registration information in the basic stream selection table and (ii) the sub-clip entry ID 

reference (ref_to_STC_id[O]) in the stream registration information in the extension 

stream selection table. On the other hand, the playback device recognizes a file name, 

which is a value higher by "1" than the file name written in the sub-clip entry ID 

reference, as the file name of the dummy file, and performs the process of opening the 

20 file dependent in a virtual manner. This ensures that the stream selection procedure 

read outs, from the recording medium, the file dependent that is associated with other 

files in the above-described manner. 

[0330] This completes the description of the file 2D, file base, and file dependent. 

[0331] The following explains the data blocks in detail. 

25 [0332] <Base-view data block> 

The base-view data block (B[i]) is the ith data in the main TS. Note that the 

main TS is a TS specified as the main element of the main path by the clip information 

file name information of the current playitem information. The "i" in B[i] is an index 

number that is incremented starting from "O" corresponding to the data block at the top 

30 of the file base. 
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[0333] The base-view data blocks fall into those shared by the file base and the file 

2D, and those not shared by the file base and the file 2D. 

[0334] The base-view data blocks shared by the file base and the file 2D and the 

base-view data blocks unique to the file 2D become the Extents of the file 2D, and they 

5 are set to have a length that does not cause a buffer underflow in the playback device. 

The starting sector address of the base-view data blocks is written in the allocation 

descriptor in the file entry of the file 2D. 

[0335] The base-view data blocks unique to the file base, which are not shared by the 

file 2D, do not become the Extents of the file 2D, and thus they are not set to have a 

10 length that does not cause an underflow in a single buffer in the playback device. The 

base-view data blocks are set to have a smaller size, namely, a length that does not 

cause an underflow in a double buffer in the playback device. 

[0336] The starting sector addresses of the base-view data block unique to the file 

base are not written in the allocation descriptor in the file entry. Instead of this, the 

15 starting source pocket in the base-view data block is pointed to by the Extent start point 

information in the clip information of the clip information file corresponding to the 

main TS. Therefore, the starting sector address of a base-view data block unique to the 

file base needs to be obtained by using (i) the allocation descriptor in the file entry of 

the stereoscopic interleaved stream file and (ii) the Extent start point information in the 

20 clip information. 

[0337] When the base view is the left view, the base-view data block is a block of 

source packets that store portions of a plurality of types of PES streams for 2D playback 

and left-view playback, including: source packets that store portions of the left-view 

video stream; source packets that store portions of the left-view graphics stream; source 

25 packets that store portions of the audio stream that are played back together with those 

streams; and packet management information (PCR, PMT, PAT) defined in the 

European broadcasting standard. The packets constituting the base-view data block 

have continuous ATCs, STCs, and SPNs to ensure a seamless AV playback for a 

predetermined period. 

30 [0338] <Dependent-view data block> 
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The dependent-view data block (D[i]) is the ith data in the sub-TS. Note that 

the sub-TS is a TS specified as the main element of the sub-path by the stream entry in 

the stream registration sequence in the extension stream selection table corresponding to 

the current playitem information. The "i" in D[i] is an index n1:1.mber that is 

5 incremented starting from "0" corresponding to the data block at the top of the file 

dependent. 

[0339] The dependent-view data blocks become the Extents of the file dependent, and 

are set to have a length that does not cause an underflow in a double buffer in the 

playback device. 

10 [0340] Also, in the continuous areas in the recording medium, a dependent-view data 

block is disposed before a base-view data block that is played back in the same 

playback time together the dependent-view data block. For this reason, when the 

stereoscopic interleaved stream file is read out, the dependent-view data block is read 

out before the corresponding base-view data block, without fail. 

15 [0341] The starting sector addresses of the dependent-view data blocks are not written 

in the allocation descriptor in the file entry of the file 2D since the dependent-view data 

blocks are not shared by the file 2D. Instead of this, the starting source pocket in the 

dependent-view data block is pointed to by the Extent start point information in the clip 

information. Therefore, the starting sector address of a dependent-view data block 

20 needs to be obtained by using (i) the allocation descriptor in the file entry of the file 2D 

and (ii) the Extent start point information in the clip information. 

[0342] When the dependent view is the right view, the dependent-view data block is a 

block of source packets that store portions of a plurality of types of PES streams for 

right-view playback, including: source packets that store portions of the right-view 

25 video stream; source packets that store portions of the right-view graphics stream; and 

source packets that store portions of the audio stream that are played back together with 

those streams. The packets constituting the dependent-view data block have 

continuous ATCs, STCs, and SPNs to ensure a seamless AV playback for a 

predetermined period. In the continuous dependent-view data blocks and 

30 corresponding base-view data blocks, the source packet numbers of the source packets 
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constituting these blocs are continuous, but the A TSs of the source packets constituting 

these blocs are each the same value. Accordingly, a plurality of source packets 

constituting the dependent-view data blocks and a plurality of source packets 

constituting the corresponding base-view dat_a blocks reach the PID filters at the same 

5 ATC time. 

[0343] <lassification of Extent> 

As described above, the Extents of the file 2D fall into those shared by the file 

base, and those not shared by the file base. 

[0344] Suppose here that the Extents of the file 2D are B[O], B[l], B[2], B[3]2D, and 

10 B[ 4]2D, and that the Extents of the file base are B[O], B[l], B[2], B[3]ss, and B[ 4]ss. 

Of these, B[O], B[l], and B[2] are base-view data blocks shared by the file base. 

B[3]2D and B[4]2D are base-view data blocks unique to the file 2D, not shared by the 

file base. 

[0345] Also, B[3]ss and B[4]ss are base-view data blocks unique to the file base, not 

15 shared by the file 2D. 

[0346] The data of B[3]2D is bit-for-bit same as data of B[3]ss. The data of B[4]2D 

is bit-for-bit same as data of B[ 4]ss. 

[0347] The data blocks B[2], B[3]2D, and B[4]2D in the file 2D constitute Extents 

(big Extents) having a large continuation length immediately before a position at which 

20 a long jump is caused. In this way, big Extents can be formed immediately before a 

long jump in the file 2D. Accordingly, even when a stereoscopic interleaved stream 

file is played back in the 2D playback mode, there is no need to worry an occurrence of 

an underflow in the read buffer. 

[0348] The file 2D and the file base have sameness, although being partially different 

25 in Extents. Therefore, the file 2D and the file base are generically called "file 2D/file 

base". 

[0349] <Long jump> 

In general, when an optical disc is adopted as the recording medium, an 

operation for suspending a reading operation of the optical pickup, and, during the 

30 suspension, positioning the optical pickup onto the next reading-target area is called 
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"jump". 

[0350] . The jump is classified into: a jump that increases or decreases the rotation 

speed of the optical disc; a track jump; and a focus jump. The track jump is an 

operation of mo':'ing the optical pickup in the radius direction of the disc. The focus 

5 jump is available when the optical disc is a multi-layer disc, and is an operation of 

moving the focus of the optical pickup from one recording layer to another recording 

layer. These jumps are called "long jumps" since they generally require a long seek 

time, and a large number of sectors are skipped in reading due to the jumps. During a 

jump, the reading operation by the optical pickup is suspended. 

10 [0351] The length of the portion for which the reading operation is skipped during a 

jump is called "jump distance". The jump distance is typically represented by the 

number of sectors included in the portion. The above-mentioned long jump is 

specifically defined as a jump whose jump distance exceeds a predetermined threshold 

value. The threshold value is, for example, 40000 sectors in the BD-ROM standard, in 

15 accordance with the disc type and the performance concerning the process of reading 

the drive. 

[0352] Typical positions at which the long jump is caused include a boundary 

between recording layers, and a position at which one playitem is connected with n 

playitems, namely, a multi-connection is performed. 

20 [0353] Here, when a one-to-n multi-connection of playitems is performed, the first TS 

among "n" pieces of TSs constituting "n" pieces of playitems can be disposed at a 

position immediately after a TS that constitutes the playitem that precedes the "n" 

playitems. However, any of the second TS and onwards cannot be disposed at the 

position immediately after the TS that constitutes the playitem preceding the "n" 

25 playitems. When, at a one-to-n multi-connection, a jump is made from the one 

playitem to any of the second playitem and onwards in the "n" playitems, the reading 

needs to skip one or more recording areas of TSs. Therefore, a long jump occurs at a 

position where a one-to-n multi-connection exists. 

[0354] <Playback path of each mode> 

30 The playback path of the 2D playback mode is composed of Extents of the file 
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2D referenced by the clip information file name information in the current playitem 

information. 

[0355] The playback path of the B-D presentation mode is composed of Extents of the 

stereoscopic interleaved stream file referenced by the clip information file name 

5 information in the current playitem information. 

[0356] The playback path of the B-B presentation mode is composed of Extents of the 

file base referenced by the clip information file name information in the current 

playitem information. 

[0357] Switching among these playback paths of the three modes can be made by 

10 performing a file open using the file name written in the clip information file name 

information in the current playitem information: as the file name of the file 2D; as the 

file name of the file base; or as the file name of the stereoscopic interleaved stream file. 

Such switching among playback paths does not change the current playlist or current 

playitem, and thus can maintain the seamlessness when the playback mode is changed. 

15 [0358] With this structure, the playback device can read out data blocks suited for 

each playback mode from the recording medium by opening any of the stereoscopic 

interleaved stream file, file base, and file 2D based on the clip information file name 

information in the current playitem information. 

20 

[0359] <Specific values ofEXT2D, EXTl[n], EXT2[n]> 

The lowermost value of EXT2D is determined so that, when a playback in the 

2D playback mode is performed, a buffer under flow does not occur in the read buffer 

of the playback device during a jump period from each base-view data block to the next 

base-view data block. 

[0360] The lowermost value of EXT2D is represented by the following expression, 

25 when it takes Tjump2D(n) of time when a jump from the nth base-view data block to the 

(n+l)th base-view data block is made, each base-view data block is read out into the 

read buffer at a speed of Rud2D, and the base-view data block is transferred from the 

read buffer to the video decoder at an average speed of Rbext2D. 

[0361] 

30 [Lowermost value of EXT2D] 2: (Rud2D + Rbext2D) I (Rud2D - Rbext2D) x 
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Tjump2D (n) 

It is presumed here that an Extent corresponding to a base-view data block 

B[n]ss is represented as EXTl[n]. In this case, the lowermost value of EXTl[n] is 

determined so that, when a playback in the B-D presentation mode is performed, a 

5 buffer under flow does not occU:r in the double buffer during a jump period from each 

base-view data block to the next dependent-view data block, and during a jump period 

from said dependent-view data block to the next base-view data block. 

[0362] In the present example, the double buffer is composed of a read buffer 1 and a 

read buffer 2. The read buffer 1 is the same as the read buffer provided in the 2D 

10 pl~yback device. 

[0363] It is presumed here that, when a playback in the B-D presentation mode is 

performed, it takes Tfjump3D(n) of time whep. a jump from the nth base-view data block 

to the pth dependent-view data block is made, and it takes TBjump3D(n) of time when a 

jump from the pth dependent-view data block to the (n+l)th base-view data block is 

15 made, and 

[0364] It is further presumed that, each base-view data block is read out into the read 

buffer 1 at a speed of Rud3D, each dependent-view data block is read out into the read 

buffer 2 at the speed of Rud3D, and the base-view data block is transferred from the 

read buffer 1 to the video decoder at an average speed of Rbext3D. Then the 

20 lowermost value of EXTl[n] is represented by the following expression. The 

continuation length of the big Extents is set to a value that is equal to or higher than the 

lowermost value. 

[0365] 

[Lowermost value ofEXTl[n]] 2: (Rud3D x Rbext3D) I (Rud3D - Rbext3D) x 

25 (TFjump3D(n) + EXT2[n] I (Rud3D + TBjump3D(n))) 

The lowermost value of EXT2 is determined so that, when a playback in the 

B-D presentation mode is performed, a buffer under flow does not occur in the double 

buffer of the playback device during a jump period from each dependent-view Extent to 

the next base-view data Extent, and during a jump period from said base-view Extent to 

30 the next dependent-view Extent. 
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[0366] The lowermost value of EXT2[ n] is represented by the following expression, 

when it takes Tfjump3D(n+l) of time when a jump from the (n+l)th base-view data 

block to the (p+ 1 )th dependent-view data block is made, and the dependent-view data 

block is transferred from the read buffer 2 to the decoder at an average speed of 

5 Rdext3D. 

[0367] 

[Lowermost value ofEXT2[n]] 2: (Rud3D + Rbext3D) I (Rud3D - Rdext3D) x 

(TBjump3D(n) + EXT2[n+l] I (Rud3D + TFjump3D(n+l))) 

EXTSS is composed of Extents of the base-view video stream and Extents of 

10 the dependent-view video stream. Thus, the lowermost value of EXTSS is represented 

by the following expression. 

[0368] 

[Lowermost value ofEXTSS 2: EXTl[n] + EXT2[n] 

Fig. 32 shows correspondence among the stereoscopic interleaved stream file, 

15 file 2D, file base, and file dependent. The first row in Fig. 32 shows the file 2D, the 

second row shows data blocks recorded on the recording medium, the third row shows 

the stereoscopic interleaved stream file, the fourth row shows the file base, and the 

shows the file dependent. 

[0369] The data blocks shown in the second row are D[l], B[l],D[2], B[2],D[3], 

20 B[3]ss, D[4], B[4]ss, B[3]2D, and B[4]2D. The arrows exl, ex2, ex3, and ex4 show 

the belongingness in which, among these data blocks, data blocks B[l], B[2], B[3]2D, 

and B[4]2D constitute the Extents of the file 2D. 

[0370] The arrows ex5 and ex6 show the belongingness in which D[l], B[l],D[2], 

B[2],D[3], B[3]ss, D[ 4], and B[ 4]ss constitute the Extents of the stereoscopic 

25 interleaved stream file. 

[0371] The fourth row shows that, among these data blocks constituting the 

stereoscopic interleaved stream file, B[l], B[2], B[3]ss, and B[4]ss constitute the 

Extents of the file base. The fifth row shows that, among the data blocks constituting 

the stereoscopic interleaved stream file, D[l], D[2], D[3], and D[4] constitute the 

30 Extents of the file dependent. 
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[0372] Fig. 33 shows the 2D playlist and 3D playlist. The first row shows the 2D 

playlist information. The 'second row shows the base-view data blocks. The third 

row shows the 3D playlist. The fourth row shows the dependent-view data blocks. 

[0373] The arrows rfl, rf2, and rf3 show a playb~ck path generated by combining the 

5 extension "m2ts" and a file name "00001" described in "clip_information_file_name" in 

the playitem information of the 2D playlist information. In this case, the playback 

path on the base-view side is constituted from data blocks B[l], B[2], and B[3]2D. 

[0374] The arrows rf4, rf5, rf6, and rf7 show a playback path specified by the 

playitem information of the 3D playlist information. In this example, the playback 

10 path on the base-view side is constituted from data blocks B[l], B[2], B[3]ss, and 

B[4]ss. 

[0375] The arrows rf8, rf9, rflO, and rfl 1 show a playback path specified by the 

sub-playitem information of the 3D playlist information. In this example, the playback 

path on the dependent-view side is constituted from data blocks D[l], D[2], D[3], and 

15 D[4]. These data blocks constituting the playback paths specified by the playitem 

information and the sub-playitem information can be read out by opening files that are 

generated by combining the extension "ssif'' and file names written in 

"clip _information_ file_ name" in the playitem information. 

[0376] As shown in Fig. 33, the clip information file name information in the 3D 

20 playlist and the clip information file name information in the 2D playlist have file 

names in common. Accordingly, the playlist information can be written to include 

description that is common to the 3D playlist and the 2D playlist (see as signs dfl and 

df2 indicate) so as to define the 3D playlist and the 2D playlist. Accordingly, once 

:playlist information for realizing the 3D playlist is written: the playlist information 

25 functions as the 3D playlist when the output mode of the playback device is the 

stereoscopic output mode; and the playlist information functions as the 2D playlist 

when the output mode of the playback device is the 2Doutput mode. The 2D playlist 

and the 3D playlist shown in Fig. 33 have in common a piece of playlist information, 

which is interpreted as the 2D playlist or the 3D playlist depending on the output mode 

30 of the playback device that interprets the piece of playlist information. This reduces 
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the time and efforts of a person in charge of authoring. 

[0377] When main TSs and sub-TSs are stored in the stereoscopic interleaved stream 
. 

file, a file name of the file 2D is written in "clip_information_file_name" in the 

playitem information of the 2D pfaylist, and a file name of the file base is written in 

5 "clip_information_file_name" in the playitem information of the 3D playlist. Since the 

file base is a virtual file and its file name is the same as that of the stereoscopic 

interleaved stream file, the file name of the stereoscopic interleaved stream file can be 

written in "clip _information_ file_ name" in the playitem information. A file name of 

the file dependent is written in "ref_to_subclip_entry_id" in the stream registration 

10 information in the extension stream selection table. The file name of the file 

dependent is created by adding "1" to the identification number of the stereoscopic 

interleaved stream file. 

[0378] Fig. 34 shows a playlist generated by adding a sub-path to the 3D playlist 

shown in Fig. 33. The playlist shown in Fig. 33 includes only a sub-path whose 

15 sub-path ID is "l ", while the second sub-path in the playlist shown in Fig. 34 is 

identified by sub-path ID "2", and refers to data blocks different from those referred to 

by the sub-path 1. The two or more pieces of sub-path information define a plurality 

of right views which are of different angles at which the object is viewed by the right 

eye. As many data blocks as the angles constitute the right-view. ·Also, as many 

20 sub-paths as the angles are provided. 

[0379] It is possible to display comfortable stereoscopic images based on parallax to 

the user by changing sub-paths to be played back in synchronization with main paths 

defined by the main TS constituted from the base-view data blocks. 

[0380] With respect to this playlist information realizing the 3D playlist, the playlist 

25 information functions as the 3D playlist when the output mode of the playback device is 

the stereoscopic output mode, and the playlist information functions as the 2D playlist 

when the output mode of the playback device is the 2Doutput mode. The 2D playlist 

and the 3D playlist shown in Fig. 34 have in common a piece of playlist information, 

which is interpreted as the 2D playlist or the 3D playlist appropriately depending on the 

30 output mode of the playback device that interprets the piece of playlist information. 
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This reduces the time and efforts of a person in charge of authoring. 

[0381] The following describes how to specify the base-view video stream. 

[0382] In general, the left-view video is generated as the 2D video. However, some 

might think that the right-view video is suitable for the 2D video. To support such a 

5 demand, a base-view indicator is set in each piece of playitem information, where the 

base-view indicator indicates which of the left view and the right view is set as the base 

view. The base-view indicator set in each piece of playitem information indicates 

which of the left-view video stream and the right-view video stream is set as the 

base-view video stream, which of the left-view PG stream and the right-view PG stream 

10 is set as the base-view PG stream, and which of the left-view IG stream and the 

right-view IG stream is set as the base-view IG stream. 

[0383] As described above, a dependent-view data block precedes a base-view data 

block without fail. As a result, by referring to the base-view indicator, it is possible to 

recognize which of the source packet for playing back the right view and the source 

15 packet for playing back the left view is first supplied to the playback device. 

[0384] When the right-view video stream is specified as the base-view video stream, 

this information causes the right-view video stream to be entered to the video decoder 

first to obtain non-compressed picture data, even if the right view is specified by the 

sub-path information. And based on the non-compressed picture data obtained by 

20 decoding the right-view video stream, motion compensation is performed. This makes 

the selection of the base view more flexible. 

[0385] Fig. 35A shows a 3D playlist generated by adding a base-view indicator to the 

3D playlist shown in Fig. 33A. 

[0386] Fig. 35B shows how the base-view indicator is described in the structure 

25 defining the playitem, in an object-oriented programming language. Fig. 35B shows 

one example of such description. As shown in Figs. 35A and 35B, when an immediate 

value "O" is set in the base-view indicator, the left-view video stream is specified as the 

base-view video stream; and when an immediate value "1" is set in the base-view 

indicator, the right-view video stream is specified as the base-view video stream. 

30 [0387] The base-view indicator can be used when the stream are output to the display 
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device.· The display device use the base-view indicator to differentiate the two types of 

streams. In a system in which glasses with shutters are used, displays of the glasses 

and the display device cannot be synchronized unless it is recognized which of the left 

view and the right view is the main image referenced by the playitem. A switch signal 

5 is sent to the glasses with shutters so that the light is transmitted through the glass for 

the left eye when the left view is displayed, and the light is transmitted through the glass 

for the right eye when the right view is displayed. 

[0388] The information provided by the base-view indicator is also used In 

stereoscopic methods for the naked eye, such as the lenticular method, in which prism is 

10 incorporated in the screen of the display device. This is because the differentiation 

between the left view and the right view is necessary also in such methods. This 

completes the description of the base-view indicator. The base-view indicator is based 

on the premise that either the left view or the right view, among the parallax images, can 

be played back as the monoscopic video. 

15 [0389] Fig. 36 is a flowchart showing the playitem playback procedure. 

[0390] In step S41, it is judged whether or not the current output mode is the 3D 

output mode. When the current output mode is the 2D output mode, a loop constituted 

from steps S43 through S48 is performed. 

[0391] In step S43, the stream file, which is identified by: "xxxxx" described in 

20 Clip_information_file_name of the current playitem; and extension "m2ts", is opened. 

In step S44, the "In_time" and "Out_time" of the current playitem are converted into 

"Start_SPN[i]" and "End_SPN[i]" by using the entry map corresponding to the packet 

ID of the video stream. 

[0392] In step S45, the Extents belonging to the reading range [i] are identified to read 

25 out the TS packet with PID [i] from the Start_SPN[i] to the End_SPN[i]. In step S46, 

the drive of the recording medium is instructed to continuously read out the Extents 

belonging to the reading range [i]. 

[0393] When the current output mode is the stereoscopic output mode, a loop 

constituted from steps S50 through S60 is performed. 

30 [0394] In step S50, the stream file, which is identified by: "xxxxx" described in the 
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Clip_information_file_name of the current playitem; and extension "ssif', is opened. 

In step S51, either the left-view or right-view video stream that is specified by the 

base-view indicator of the current playitem information is set to the base-view video 

stream. The left-view or right-view video stream that is not set to the base-view vide~ 

5 stream is set to the dependent-view stream. 

[0395] In step S52, the "In_time" and "Out_time" of the current playitem are 

converted to "Start_SPN[i]" and "End_SPN[i]" by using the entry map corresponding to 

the packet ID of the base-view video stream. 

[0396] In step S53, the sub-playitem corresponding to the dependent-view stream is 

10 identified. In step S54, the "In_time" and "Out_time" of the identified sub-playitem 

are converted into "Start_ SPN[j]" and "End_ SPN[j]" by using the entry map [j] 

corresponding to the packet ID [jJ of the dependent-view stream. 

[0397] The Extents belonging to the reading range [i] are identified to read out the TS 

packet having the packet ID [i] from "Start_SPN[i]" to "End_SPN[i]" (step S55). The 

15 Extents belonging to the reading range [j] are identified to read out the TS packet 

having the packet ID [jJ from "Start_SPN[j]" to "End_SPN[j]" (step S56). Following 

this, in step S57, the Extents belonging to the reading ranges [i] and [jJ are sorted in the 

ascending order. In step S58, the drive is instructed to continuously read out the 

Extents belonging to the reading ranges [i] and [jJ using the sorted addresses. After 

20 this, when the source packet sequence is read out, in step S59, the base-view and 

dependent-view ATC sequences are restored and supplied to the PID filters for the base 

view and dependent view. 

[0398] As described above, according to the present embodiment, base-view and 

dependent-view data blocks are stored in one stereoscopic interleaved stream file, and 

25 when they are supplied to the decoder, the base-view and dependent-view ATC 

sequences are restored. With this structure, the decoder can treat the stereoscopic 

interleaved stream file in the same manner as a regular stream file. Thus the storage 

method of the base-view and dependent-view video streams can be positively used for 

the storage of the stereoscopic interleaved stream file. 

30 [0399] (Embodiment 3) 
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Embodiment 3 of the present application describes the data structure for 

supporting the multi-angle playback. 

[0400] <Stereoscopic interleaved stream file> 

The following explains the data allocation in the ~ecording area for recording a 

5 stereoscopic interleaved stream file for multi-angle. 

[0401] In the recording area for recording the stereoscopic interleaved stream file for 

multi-angle, a plurality of interleave units are recorded. The interleave units 

correspond to pairs of base-view data block and dependent-view data block. 

[0402] The stereoscopic interleaved stream file is composed of interleave units that 

10 respectively correspond to angle numbers 1 through 4 when the multi-angle section 

includes pairs of base-view data block and dependent-view data block that are to be 

played back when the angle number is set to 1 through 4, respectively. 

[0403] Each interleave unit is an Extent SS (EXTSS) in the interleaved stream file, 

and is composed of: a base-view data block (B[i]Ax) to be read out when the angle 

15 number xis set in the angle number register; and a dependent-view data block (D[i]Ax) 

to be read out when the angle number x is set in the angle number register. 

Accordingly, in the stereoscopic interleaved stream file for multi-angle, one interleave 

unit satisfies the above-described requirement for EXTSS[i]. 

[0404] The basic stream selection table of the playlist information indicates a packet 

20 identifier of the base-view video stream that is permitted to be played back in a 

playback section defined in the playitem information, and the extension stream selection 

table indicates it in correspondence with a packet identifier of the dependent-view video 

stream that is permitted to be played back. This structure is the same as in 

Embodiment 1. Figs. 37A through 37C show the playitem information and the 

25 sub-playitem in Embodiment 4. Fig. 3 7 A shows the internal structure of the playitem 

information. Fig. 37B shows the internal structure of the sub-playitem information. 

[0405] Both the playitem information and the sub-playitem information include a 

multi-angle flag (multi_ angle flag) that indicates whether or not the playitem constitutes 

the multi-angle section. 

30 [0406] When the multi-angle flag is set ON, both the playitem information and the 
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sub-playitem information include stream reference extension information 

(Multi_clip_entries). The stream reference extension information includes 

specification of the second AV clip and onwards in the playitem information. The 

specification of AV clip is m~de of a pair of a clip information file name and an STC 

5 reference identifier reference. 

[0407] The stream reference information (clip_information_file_ name) in the 

playitem information and the stream reference information (clip _information_ file_ 

name) in the sub-playitem information specify a stream file storing the base-view data 

block and a stream file storing the dependent-view data block, the stream files being 

10 identified by the first angle number stored in the angle number register of the playback 

device. 

[0408] The stream reference extension information in the playitem information and 

the sub-playitem information specify a stream file storing the base-view data block and 

a stream file storing the dependent-view data block, the stream files being identified by 

15 the second angle number and onwards stored in the angle number register of the 

playback device. 

[0409] The playitem information includes time information indicating the In-time and 

Out-time on the playback time axis of the base-view video stream. The sub-playitem 

information includes time information indicating the In-time and Out-time on the 

20 playback time axis of the dependent-view video stream. 

[041 O] The In-time and Out-time in the playitem information is identical to those in 

the sub-playitem information. 

[0411] The number of stream files specified by the stream reference extension 

information in the playitem information is identical to that specified by the stream 

25 reference extension information in the sub-playitem information. 

[0412] Fig. 37C shows correspondence between In_Time and Out Time m the 

playitem information and the base-view data blocks in the interleave units. 

[0413] The upper half of Fig. 37C shows four STC sequences corresponding to four 

base-view data blocks B[l]Al, B[l]A2, B[l]A3, and B[l]A4. These base-view data 

30 blocks B[l]Al, B[l]A2, B[l]A3, and B[l]A4 are base-view data blocks that are to be 
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read out when the angle number is set to 1, 2, 3, and 4, respectively. 

[0414] The In_Time in the playitem information specifies the playback start time that 

is common to the four STC sequences corresponding to the four base-view data blocks. 

[0:415] The Out_ Time in the playitem information specifies the starting playback end 

5 time that is common to the four STC sequences corresponding to the four base-view 

data blocks B[l]Al, B[l]A2, B[l]A3, and B[l]A4. 

[0416] The lower half of Fig. 37C shows four STC sequences corresponding to four 

dependent-view data blocks D[l]Al, D[l]A2, D[l]A3, and D[l]A4. These 

dependent-view data blocks D[l]Al, D[l]A2, D[l]A3, and D[l]A4 are base-view data 

10 blocks that are to be read out when the angle number is set to 1, 2, 3, and 4, respectively. 

The In_ Time in the playitem information specifies the playback start time that is 

common to the four STC sequences corresponding to the four dependent-view data 

blocks. 

[0417] The Out_ Time in the playitem information specifies the starting playback end 

15 time that is common to the four STC sequences corresponding to the four 

dependent-view data blocks D[l]Al, D[l]A2, D[l]A3, and D[l]A4. 

[0418] Fig. 38 shows specification of the multi-angle section by the playitem 

information and the sub-playitem information. The first row of Fig. 38 shows the 

playitem information including "Multi_clip_entries". The second row shows the 

20 stereoscopic interleaved stream file referenced by "clip _information_ file_ name" in the 

playitem information. The third row shows pairs of base-view data block and 

dependent-view data block that constitute interleave units. The fourth row shows the 

stereoscopic interleaved stream file referenced by "clip_ information_ file _name" in the 

sub-playitem information. The fifth row shows the sub-playitem information. 

25 [0419] The "clip_information_file_name" in the playitem information is associated 

with the angle number "1 ". The "clip_information_file_name" in the 

"Multi_clip_entries" in the playitem information is associated with angle numbers "2", 

"3 ", and "4". The "clip_information_file_name" corresponding to the angle number 

"1" specifies the stream file 00001.ssif as the supply source of the base-view video 

30 stream. 

82 



[0420] The "clip_information_file_name" corresponding to the angle numbers "2", 

"3", and "4" specifies 00002.ssif, 00003.ssif, and 00004.ssif as the supply sources of the 

base-view video stream. 

[0421] The "clip_information_file_name" m the sub-playitem information is 

5 associated with the angle number "1 ". The "clip _information_ file_ name" in the 

"Multi_ clip_ entries" in the sub-playitem information is associated with angle numbers 

"2", "3", and "4". The "clip_information_file_name" corresponding to the angle ·· 

number "l" specifies the stream file 00001.ssif as the supply source of the 

dependent-view video stream. The "clip_information_file_name" corresponding to the 

10 angle numbers "2", "3", and "4" specifies 00002.ssif, 00003.ssif, and 00004.ssif as the 

supply sources of the dependent-view video stream. 

[0422] The file 00001.ssif includes an interleave unit that is composed of a pair of 

data blocks B[l]Al and D[l]Al. The file 00002.ssif includes an interleave unit that is 

composed of a pair of data blocks B[l]A2 and D[l]A2. The file 00003.ssif includes an 

15 interleave unit that is composed of a pair of data blocks B[l]A3 and D[l]A3. The file 

00004.ssif includes an interleave unit that is composed of a pair of data blocks B [ 1 ]A4 

and D[l]A4. With such correspondence being made, interleave units are read out by 

the playback device in accordance with the setting of the angle numbers in the playback 

device. 

20 [0423] Suppose here that the stream file 00001.ssif referenced by the stream reference 

information in the sub-playitem information stores a left-view video stream of the 

dinosaur shown in Fig. 2. 

[0424] Suppose also that the file 00002.ssif referenced by the "Multi_ clip_ entries" 

in the playitem and sub-playitem information stores a base-view video stream and 

25 right-view video stream representing an image from the back angle of the dinosaur 

shown in Fig. 2. 

[0425] Suppose further that the file 00003 .ssif referenced by the 

"Multi_clip_entries" in the playitem and sub-playitem information stores a base-view 

video stream and right-view video stream representing an image from the upper-left 

30 angle of the dinosaur shown in Fig. 2. 
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[0426] In this case, the stream files 0000 l.ssif, 00002.ssif, and 00003 .ssif are 

selectively read out into the playback device as the number stored in the angle number 

register of the playback device changes. 

[0427] Figs. 39A through 39C show stereoscopic images to be displayed when 

5 corresponding angle numbers are set. Fig. 39A shows a stereoscopic image to be 

displayed when the stream file referenced by the stream reference information in the 

playitem and sub-playitem information is read out, when the angle number is set to "l ". 

[0428] Fig. 39B shows a stereoscopic image to be displayed when the stream file 

referenced by the "Multi_clip_entries" in the stream reference information in the 

10 playitem and sub-playitem information is read out, when the angle number is set to "2". 

[0429] Fig. 39C shows a stereoscopic image to be displayed when the stream file 

referenced by the "Multi_ clip_ entries" in the stream reference information in the 

playitem and sub-playitem information is read out, when the angle number is set to "3". 

[0430] In this way, the stream file that is the stream supply source is changed in 

15 accordance with the change of the angle number. Therefore, it is possible to change 

the stereoscopic image to be viewed even if the basic stream selection table and the 

extension stream selection table have the same registration information. 

[0431] This completes the description of the recording medium m the present 

embodiment. The following describes the playback device in detail. 

20 [0432] The playback device is provided with the angle number register for storing the 

angle number, as a structural element unique to the playback device. 

[0433] In the playback device of the present embodiment, the reading unit reads out a 

stream file referenced by the stream reference information in the playitem and 

sub-playitem information when the angle number stored in the angle number register is 

25 "l ". 

[0434] The reading unit reads out a stream file referenced by the stream reference 

extension information in the playitem and sub-playitem information when the angle 

number stored in the angle number register is "2" or onward. 

[0435] With respect to the base-view video stream, the portion corresponding to the 

30 period from the In-time to the Out-time indicated by the time information of the 
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playitme information on the base-view time axis is played back. With respect to the 

dependent-view video stream, the portion corresponding to the period from the In-time 

to the Out-time indicated by the time information of the subjectional playback section 

on the dependent-view time axis is played back. 

5 [0436] Fig. 40 shows the procedure for reading the stream file in accordance with 

"Multi_ clip_ entries". 

[043 7] In step S61, it is judged whether or not the angle number stored in the angle 

number register is "1 ". When the angle number is "1 ", the control proceeds to step S62, 

in which a stream file having a file name specified by "clip_information_file_name" in 

10 the playitem information and sub-playitem information is opened. 

[0438] When the angle number is n2n or more, the control proceeds to step S63, in 

which a stream file having a file name specified by "clip _information_ file_ name" in 

"Multi_ clip_ entries" in the playitem information and sub-playitem information is 

opened. 

15 [0439] In step S64, the base-view video stream and dependent-view video stream of 

the opened stream file are read out. 

[0440] As described above, according to the present embodiment, the supply source of 

base-view video stream and dependent-view video stream identified by a packet 

identifier in the stream registration sequence in a stream selection table can be switched 

20 in accordance with the angle number stored in the angle number register provided in the 

playback device. For example, when the angle number stored in the angle number 

register is "1 ", it is determined that the supply source of the base-view video stream and 

dependent-view video stream is the interleaved stream file; and when the angle number 

stored in the angle number register is "2" or more, it is determined that the supply 

25 source of the base-view video stream and dependent-view video stream is another 

stream file. 

[0441] Also, it is possible to supply base-view video streams and dependent-view 

video streams from various stream files to the decoder in accordance with the change of 

the angle number by user operation. This facilitates the angle switching in the 

30 stereoscopic processing. 
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[0442] (Embodiment 4) 

The present embodiment describes the types of sub-paths. More specifically, 

the present embodiment describes what type of sub-path should be adopted to realize 

the stereoscopic playback having be~n described in the embodiments so far. 

5 [0443] There two types of playback sections that can be defined for the 

dependent-view video stream to realize the stereoscopic playback having been described 

in the embodiments so far: off-disc-type Out-of-MUX dependent-view video stream 

playback path (sub-path type= 5); and on-disc-type Out-of-MUX dependent-view video 

stream playback path (sub-path type= 8). 

10 [0444] First, the off-disc-type Out-of-MUX dependent-view video stream playback 

path (sub-path type= 5) will be described. The Out-of-MUX :framework is a 

technology for simultaneously reading out a digital stream recorded on a read-only 

recording medium, such as BD-ROM, and a digital stream recorded on a local storage 

of a rewritable type, supplying the read-out digital streams to the decoder, so that the 

15 digital streams are played back simultaneously. 

[0445] As a result, the sub-playitems to be used by the Out-of-MUX dependent-view 

video stream playback path are separated from the main path. When a playitem in the 

playlist is associated with a sub-path of the sub-path type "5" that references the 

dependent-view video stream, the following conditions should be satisfied. 

20 [0446] 1) The playitem and the sub-playitem associated therewith should be aligned 

while they are associated with each other. The playback period of the sub-playitem is 

the same as that of the playitem associated therewith. More specifically: 

1-a) Tue number of sub-playitems should be the same as the number of 

playitems. 

25 [0447] 1-b) The playitem information and the sub-playitem information should 

correspond to each other on a one-piece-by-one-piece basis. The sync playitem 

reference in the ith sub-playitem should be "i". 

[0448] 1-c) The sync start time playitem reference in the sub-playitem should be 

equivalent to the sub-playitem In-time. 

30 [0449] 1-d) Tue sub-playitem In-time should be equivalent to the In-time in the 
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playitem referenced by the sync playitem reference in the sub-playitem. 

[0450] 1-e) The sub-playitem Out-time should be equivalent to the Out-time in the 

playitem referenced by the sync playitem reference in the sub-playitem. 

[0451] _ 2) When continuous sub-playitems are connected, the connection between 

5 sub-playitems indicated by thesub-playitem connection form information should be a 

connection form (connection_ condition = 5) that evolves a clean break, or a connection 

form (connection_condition = 6) in which an ATC sequence and an STC sequence are 

continuous with each other. 

[0452] 3) When the associated playlist playback type indicates "sequential playback 

10 ofplayitem", the entries of the sub-playitem should be arranged in the order of 

playback. 

[0453] 4) The entries of the sub-playitem in the sub-path should be arranged in the 

order that is associated with the sync playitem reference value. When the playlist 

playback type of the associated playlist is random shuffle, the sub-playitems should be 

15 re-arranged in the order of playback of sub-playitems that have the same sync playitem 

reference. 

[0454] These are the conditions to be satisfied by the sub-path of the sub-path type 

"5". 

[0455] The sub-path of the sub-path type "5" has two functions: the ES path of the 

20 sync-type Out-of-MUX type; and Out-of-MUX dependent-view video playback path. 

The AV clips used by the sub-path of the sub-path type "5" can be constituted from the 

multiplexed primary video stream, PG stream, IG stream, secondary audio stream, and 

dependent-view video stream. 

[0456] Next, the on-disc-type Out-of-MUX dependent-view video stream playback 

25 path (sub-path type= 8) will be described. The sub-playitem of this type is used to 

play back the dependent-view video stream playback path separated from the main path. 

The sub-playitem associated with the sub-path of the sub-path type "8" should satisfy 

the following conditions. 

[0457] 1) The playitem and the sub-playitem associated therewith should be aligned 

30 while they are associated with each other. The playback period of the sub-playitem is 
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the same as that of the playitem associated therewith. More specifically: 

1-a) The number of sub-playitems should be the same as the number of 

playitems. 

[0458] 1-b) The sync playitem reference in the ith sub-playitem should be "i". 

5 [0459] 1-c) The sync start time playitem reference in the sub-playitem should be 

equivalent to the sub-playitem In-time. 

[0460] 1-d) The sub-playitem In-time should be equivalent to the In-time in the 

playitem referenced by the sync playitem reference in the sub-playitem. 

[0461] 1-e) The sub-playitem Out-time should be equivalent to the Out-time in the 

10 playitem referenced by the sync playitem reference in the sub-playitem. 

[0462] 1-f) The number of "Multi_clip_entries" in a sub-playitem should be the same 

as the number of "Multi_ clip_ entries" in the playitem referenced by the sync playitem 

reference. 

[0463] 2) When continuous sub-playitems are connected, the connection between 

15 sub-playitems indicated by thesub-playitem connection form information should be a 

connection form (connection_ condition = 5) having a clean break, or a connection form 

(connection_ condition= 6) in which an ATC sequence and an STC sequence are 

continuous with each other. 

[0464] 3) When the associated playlist playback type indicates "sequential playback 

20 ofplayitem", the entries of the sub-playitem should be arranged in the order of 

playback. 

[0465] 4) The entries of the sub-playitem in the sub-path should be arranged in the 

order that is associated with the sync playitem reference value. When the playlist 

playback type of the associated playlist is random shuffle, the sub-playitems should be 

25 re-arranged in the order of playback of sub-playitems that have the same sync playitem 

reference. 

[0466] 5) The multi-angle flag in the playitem information is set ON (constitutes a 

multi-angle), and is associated with sub-playitem information of the sub-path type "8", 

the playitem information should include the stream reference extension information 

30 (Multi_clip_entries). 
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[0467] The sub-clip entry ID reference in the stream entry for the stereoscopic 

dependent-view block (SS_ dependent_ view_ block) in the extension stream selection 

table should reference the sub-clip entry ID in the clip information file referenced by the 

stream reference information, as the one corresponding to the first angle number in the 

5 sub-playitem information of the sub-path referenced by the sub-path ID reference in the 

stream entry. 

[0468] The following describes the playitem constituting the multi-angle section, and 

the types of sub-paths. It is possible to define a non-seamless multi-angle-type 

playitem as the playitem constituting the multi-angle section. 

10 [0469] The playitem information in the 3D playlist attached with the extension stream 

selection table has an "is seamless angle change" flag. The "is seamless angle change" 

flag indicates whether the angle change is non-seamless or seamless. When the "is 

seamless angle change" flag is "O" (non-seamless), the 3D playlist can have the sub-path 

(sub-path type= 3) for the interactive graphics playback menu, and the sub-path 

15 (sub-path type= 9) for the stereoscopic interactive graphics playback menu. 

[0470] When the "is seamless angle change" flag is "0" (non-seamless), the 3D 

playlist attached with the extension stream selection table can define only the sub-paths 

of the above-mentioned sub-path types "3", "8", and "9" as the sub-paths for the 

dependent-view video stream for the stereoscopic playback mode. Any other 

20 sub-paths cannot be associated with it. 

[0471] As described above, according to the present embodiment, a type of sub-path 

for realizing the stereoscopic playback on-disc and a type of sub-path for realizing the 

stereoscopic playback off-disc are provided. This makes it possible to realize the 

stereoscopic playback by one disc, or by a combination of a disc and another recording 

25 medium. 

[0472] 

[0473] 

[0474] 

(Embodiment 5) 

The present embodiment describes the clip information file in detail. 

Figs. 41 A through 41 C show the internal structure of the clip information file. 

Fig. 41A shows the clip information file for 2D. Fig. 41B shows the clip 

30 information file for 3D. These clip information files include "clip information", 
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"sequence information", "program information", and "characteristic point information". 

[0475] The "clip information" is information indicating, for each ATC sequence, what 

type of AV clip each source packet sequence stored in the stream file is. The clip 

information includes: application type indicating the type (such as the ~ovie, the slide 

5 show) which the application constituted from the AV clip in concern falls under; stream 

type indicating the type of stream which the AV clip in concern falls under; TS 

recording rate being a transfer rate of TS packet in the AV clip in concern; A TC delta 

being a difference in ATC from the ATC sequence constituting the preceding AV clip; 

and an identifier of the encoding method used in the encoding. 

10 [0476] The "sequence information" indicates, for each ATC sequence, information 

(A TC sequence information) that indicates what type of ATC sequence one or more 

source packet sequences stored in the stream file are. The ATC sequence information 

includes: information indicating, by the source packet number, where the source packet 

being the start point of the ATC exists; offsets between the STC sequence identifiers 

15 and the ATC sequence identifiers; and STC sequence information corresponding to each 

of a plurality of STC sequences. Each piece of STC sequence information includes: a 

packet number of a source packet storing the PCR of the STC sequence in concern; 

information indicating where in the STC sequence the source packet being the start 

point of the STC sequence exists; and the playback start time and the playback end time 

20 of the STC sequence. 

[0477] The "program information" indicates the program structures of the main TS 

and sub-TSs managed as "AV clips" by the clip information file. The program 

information indicates what types ofESs are multiplexed in the AV clip. More 

specifically, the program information indicates what types of packet identifiers the ESs 

25 multiplexed in the AV clip have, and indicates the encoding method. Thus the 

program information indicates the encoding method, such as MPEG2-video or 

MPEG4-AVC, that is used to compress-encode the video stream. 

[0478] The "characteristic point information" is information indicating, for each ES, 

where the characteristic points of a plurality of ESs multiplexed in the AV clip exist. 

30 The information indicating the characteristic point for each ES is called "entry map". 
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[0479] What becomes the characteristic point is different for each type of stream. In 

the case of the base-view and dependent-view video streams, the characteristic point is 

the access unit delimiter of the I-picture that is located at the start of the open GOP and 

closed GOP. In the case of the audio stream, the characteristic point is the access unit 

5 delimiter indicating the start positions of the audio frames that exist at regular intervals, 

for example, every one second. In the case of the PG and IG streams, the 

characteristic point is the access unit delimiter indicating the start positions of the 

display sets (display set of epoch start, display set of acquisition point) that are provided 

with all the functional segments necessary for the display, among the display sets of the 

10 graphics streams. 

[0480] The ATC sequence and the STC sequence differ in how they represent the 

characteristic point. The A TC sequence represents the characteristic point by the 

source packet number. The STC sequence represents the characteristic point by using 

the PTS that indicates the time point on the STC time axis. 

15 [0481] In view of the above-described differences, the entry map for each ES is 

composed of a plurality of entry points. More specifically, in each entry point 

constituting the entry map, a source packet number that indicates the location of the 

characteristic point in the A TC sequence is associated with a PTS that indicates the 

location of the characteristic point in the STC sequence. Further, each entry point 

20 includes a flag ("is_ angle_ change" flag) that indicates whether an angle change to the 

characteristic point is available. Since an angle change is available at the source 

packet located at the start of the interleave unit constituting the multi-angle section, the 

"is_ angle_ change" flag in the entry point indicating the starting source packet of the 

interleave unit is always set ON. Also, the entry point indicating the starting source 

25 packet of the interleave unit is associated with In_ Time in the playitem information by 

the entry point. 

[0482] The entry map for each ES indicates the source packet numbers of the 

characteristic points for respective stream types in correspondence with the PTSs. 

Accordingly, by referencing this entry map, it is possible to obtain, from an arbitrary 

30 time point in the ATC sequence, source packet numbers that indicate locations of the 

91 



characteristic points for the ESs that are closest to the arbitrary time point. 

[0483] This completes the explanation of the clip information file for 2D. Next is a 

detailed explanation of the clip information file for 3D. Fig. 41B shows the internal 

structure of clip information file for 3D. The clip information file for 3D includes: 

5 "clip dependent information (dependent-view management information)" which is clip 

information for the file dependent; and "clip base information (base-view management 

information)" which is clip information for the file base, as well as.the "clip information 

for file 2D" that is regular clip information (management information). The reason is 

as follows. As described in Embodiment 2, the stereoscopic interleaved stream file is 

10 stored in a directory that is different from the directory in which the regular stream files 

are stored, to prevent them from mixing each other. Accordingly, the clip information 

files cannot be associated with the stereoscopic interleaved stream file. Thus the clip 

dependent information and the clip base information are stored in the clip information 

file for 2D. 

15 [0484] The clip dependent information and the clip base information differ from the 

clip information file for 2D in that the clip dependent information and the clip base 

information include metadata that has the Extent start point sequence. 

[0485] As shown in Fig. 41B, the clip dependent information includes the Extent start 

point sequence, and the clip base information also includes the Extent start point 

20 sequence. The Extent start point sequence included in the clip dependent information 

is composed of a plurality of pieces of Extent start point information, and each piece of 

Extent start point information indicates the source packet number of each source packet 

that is at the start of each of a plurality of Extents constituting the file dependent. 

[0486] Similarly, the Extent start point sequence included in the clip base information 

25 is composed of a plurality of pieces of Extent start point information, and each piece of 

Extent start point information indicates the source packet number of each source packet 

that is at the start of each of a plurality of Extents constituting the file base. 

[0487] The following describes the technical meaning of providing the plurality of 

pieces of Extent start point information. 

30 [0488] The TSs stored in the stream files are originally one TS with only one ATC 
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sequence. Accordingly, the location of the start of a portion that is created by dividing 

the original one cannot be determined even if the sequence information of the clip 

information file is referenced. On the other hand, the start of a divisional portion is a 

start of an Extent, as well. Thus, it is possible to recognize the start of a divisional 

5 portion by referencing the information of the file system such as the file entry or the 

Extent descriptor. However, since the information of the file system is managed by 

the middleware, it is extremely difficult for the application to reference the information 

of the Extent. In view of this problem, in the present embodiment, the Extent start 

point information is used so that the ordinal number of the packet that corresponds to 

10 the Extent in concern is indicated in the clip information. 

[0489] Fig. 41 C shows a syntax for writing the Extent start point information in a 

programming language. 

[0490] The "for" statement whose control variable is "extention _id" forms a loop in 

which an Extent start point whose argument is "extention_id" is repeated as many times 

15 as the "number_of_extention_start_points". Thus, it is possible to generate the Extent 

start point information corresponding to the interleaved stream file by creating the "for" 

statement by writing a number "t", which represents the number of Extents in the 

interleaved stream file, into the"number _of_ extention _ start _points". 

[0491] Figs. 42A and 42B show the Extent start point information and the entry map 

20 table included in the clip information file. Fig. 42A shows an outline of the structure 

of the entry map table. The lead line ehl indicates the close-up of the internal 

structure of the entry map table. As indicated by the lead line ehl, the entry map table 

includes "entry map header information", "Extent start type", "entry map for 

PID=OxlOl 1 ", "entry map for PID=Oxl012", "entry map for PID=Ox1220", and "entry 

25 map for PID=Ox 1221 ". 

[0492] The "entry map header information" stores information such as the PIDs of 

video stream indicated by the entry maps, and values of entry points. 

[0493] The "Extent start type" indicates which of an Extent constituting the left-view 

video stream and an Extent constituting the right-view video stream is disposed first. 

30 [0494] The "entry map for PID=OxlOll ", "entry map for PID=Ox1012", "entry map 
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for PID=Ox1220", and "entry map for PID=Ox1221" are entry maps for each PES stream 

constituted from a plurality of types of source packets. Each entry map includes "entry 

points", each of which is composed of a pair of PTS and SPN values. Also, and 

identification number of the entry point is called an "entry point ID" (hereinafter 

5 referred to as EP _ID), where the EP _ID of the first entry point is "O", and after this, the 

EP _ID for each entry point in the serial order is incremented by "l ". By using the 

entry maps, the playback device can identify a source packet position corresponding to 

an arbitrary position on the time axis of the video stream. For example, when a special 

playback such as a fast forward or rewinding is to be performed, I-pictures registered in 

10 the entry maps can be identified, selected, and played back. This makes it possible to 

process efficiently without analyzing the AV clip. Also, the entry maps are created for 

each video stream which is multiplexed in the AV clip, and are managed by the PIDs. 

[0495] The lead line eh2 indicates the close-up of the internal structure of the entry 

map for PID=OxlOll. The entry map for PID=OxlOll includes entry points 

15 corresponding to EP _ID=O, EP _ID=l, EP _ID=2, and EP _ID=3. The entry point 

corresponding to EP _ID=O ip.dicates a correspondence among the "is_angle_change" 

flag having been set to "ON", SPN=3, and PTS=80000. The entry point corresponding 

to EP _ID=l indicates a correspondence among the "is_angle_change" flag having been 

set to "OFF", SPN=l500, and PTS=270000. 

20 [0496] The entry point corresponding to EP _ ID=2 indicates a correspondence among 

the "is_angle_change" flag having been set to "OFF", SPN=3200, and PTS=360000. 

The entry point corresponding to EP _ID=3 indicates a correspondence among the 

"is_angle_change" flag having been set to "OFF", SPN=4800, and PTS=450000. Here, 

the "is_angle_change" flag indicates whether or not it is possible to decode independent 

25 of the entry point itself. When the video stream has been encoded by the MVC or 

MPEG-4AVC and an IDR picture exists in the entry point, this flag is set to "ON". 

When a Non-IDR picture exists in the entry point, this flag is set to "OFF". 

[0497] Fig. 42B shows which source packets are indicated by the entry points 

included in the entry map corresponding to the TS packet having the PID=OxlOll 

30 shown in Fig. ISA. The entry point corresponding to EP _ID=O indicates SPN=3, and 
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this source packet number is associated with PTS=80000. The entry point 

corresponding to EP _ID=l indicates SPN=1500, and this source packet number is 

associated with PTS=270000. 

[0498] The entry point corresponding to EP ID=2 indicates SPN=3200, and this - . 

5 source packet number is associated with PTS=360000. The entry point corresponding 

to EP _ID=3 indicates SPN=4800, and this source packet number is associated with 

PTS=450000. 

[0499] Fig. 43 shows the stream attribute included in the program information. 

[0500] The lead line ahl indicates the close-up of the internal structure of the stream 

10 attribute. 

[0501] As indicated by the lead line ahl, the stream attribute information includes: 

stream attribute information of the left-view video stream constituted from the TS 

packet having packet ID "OxlOl 1 ";stream attribute information of the right-view video 

stream constituted from the TS packet having packet ID "0x1012"; stream attribute 

15 information of the audio stream constituted from the TS packets having packet IDs 

"Oxl 100" and "Oxl 101 ";and stream attribute information of the PG stream constituted 

from the TS packets having packet IDs "Ox1220" and "Oxl221 ". As understood from 

this, the stream attribute information indicates what attributes the PES streams have, 

where the PES streams are constituted from a plurality of types of source packets. As 

20 indicated by the lead line ahl, attribute information of each stream included in the AV 

·clip is registered for each PID. 

[0502] Fig. 44 shows how entry points are registered in an entry map. The first row 

of Fig. 44 shows the time axis defined by the STC sequence. The second row shows 

the entry map included in the clip information. The third row shows the Extent start 

25 point information in the clip dependent information and the Extent start point 

information in the clip base information. The fourth row shows a source packet 

sequence constituting the ATC sequence. When the entry map· specifies a source 

packet corresponding to SPN=n 1 among the ATC sequence, the PTS of the entry map is 

set to "PTS=tl" on the time axis of the STC sequence. With this arrangement, it is 

30 possible to cause the playback device to perform a random access to the source packet 
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corresponding to SPN=nl in the ATC sequence at the time "PTS=tl ". Also, when the 

entry map specifies a source packet corresponding to SPN=n21 among the ATC 

sequence, the PTS of the entry map is set to "PTS=t21" on the time axis of the STC 

sequence. With this arrangement, it is possi°t)le to cause the playback device to 

5 perform a random access to the source packet corresponding to SPN=n21 in the ATC 

sequence at the time "PTS=t21 ". 

By using the entry maps, the playback device can identify the source packet 

corresponding to an arbitrary position on the time axis of the video stream. For 

example, when a special playback such as a fast forward or rewinding is to be 

10 performed, I-pictures registered in the entry maps can be identified, selected, and played 

back. This makes it possible to process efficiently without analyzing the AV clip. 

[0503] Also, in the third row, Extent start point [i] in the clip dependent information 

and Extent start point [j] in the clip base information indicate the start source packet 

numbers of Extents constituting the dependent-view video stream and the base-view 

15 video stream in the fourth row, respectively. 

[0504] With this structure, it is possible to extract only the source packet sequence 

constituting the base-view video stream, by reading out the source packet indicated by 

the Extent start point [i] in the clip dependent information through a source packet 

immediately before the source packet indicated by the Extent start point [j] in the clip 

20 base information. 

[0505] It is also possible to extract only the source packet sequence constituting the 

base-view video stream, by reading out the source packet indicated by the Extent start 

point [j] in the clip base information through a source packet immediately before the 

source packet indicated by the Extent start point [i+ 1] in the clip dependent information. 

25 [0506] Further, it is possible to restore the ATC sequence that constitutes the 

base-view video stream by combining the source packets constituting the base-view 

video stream; and it is possible to restore the A TC sequence that constitutes the 

dependent-view video stream by combining the source packets constituting the 

dependent-view video stream. 

30 [0507] Fig. 45 shows how the ATC sequence is restored from the data blocks 

96 



constituting the stereoscopic interleaved stream file. 

[0508] The fourth row of Fig. 45 shows a plurality of data blocks that constitute the 

stereoscopic interleaved stream file. The third row shows the source packet sequence 

multiplexed in the m~in TS and the sub-TS. 

5 [0509] The second row shows a set of STC sequence 2 constituting the dependent 

view, an entry map, and ATC sequence 2 constituting the dependent view. The first 

row shows a set of STC sequence 1 constituting the dependent view, an entry map, and 

A TC sequence 1 constituting the dependent view. The arrows extending from the 

third row to the first and the second rows schematically show that the ATC sequences 1 

10 and 2 are restored from the data blocks of the two TSs (main TS and sub-TS) 

interleaved in the stereoscopic interleaved stream file. These ATC sequences are 

associated with the STC sequences by the entry map in the clip information. 

[051 O] This completes the description of the recording medium in the present 

embodiment. The following describes the playback device in detail. 

15 [0511] The playback device in the present embodiment has a structure in which the 

reading unit receives inputs of source packets from two recording mediums. For this 

purpose, the reading unit includes two drives and two read buffers. The two drives are 

used to access the two recording mediums, respectively. The two read buffers are used 

to temporarily store the source packets input from the two drives and output them to the 

20 decoder. An ATC sequence restoring unit is provided between the two drives and the 

two read buffers. The A TC sequence restoring unit separates the A TC sequence 

constituting the base-view stream and the ATC sequence constituting the 

dependent-view stream, from the source packets in the interleaved stream file read out 

from one recording medium, and writes the two ATC sequences into the two read 

25 buffers, respectively. With this structure, the playback device can process the ATC 

sequence constituting the base-view video stream and the ATC sequence constituting 

the dependent-view video stream as if they have been read out from different recording 

mediums, respectively. Fig. 46A shows the internal structure of the reading unit 

provided with the ATC sequence restoring unit. As described above, the A TC 

30 sequence restoring unit is provided between the two drives and the two read buffers. 
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The arrow BO symbolically indicates the input of the source packet from one drive. 

The arrow Bl schematically indicates the writing of the ATC sequence 1 constituting 

the base-view video stream. The arrow Dl schematically indicates the writing of the 

ATC sequence 2 constituting the dependent-view video stream. 

5 [0512] Fig. 46B shows how the two ATC sequences obtained by the ATC sequence 

restoring unit are treated. The PID filters provided in the demultiplexing unit are 

shown in the middle part of the Fig. 46B. On the left-hand side of the figure, the two 

ATC sequences obtained by the ATC sequence restoring unit are shown. The 

right-hand side of the figure shows the base-view video stream, dependent-view video 

10 stream, base-view PG stream, dependent-view PG stream, base-view IG stream, and 

dependent-view IG stream, which are obtained by demultiplexing the two ATC 

sequences. The demultiplexing performed by the two ATC sequences is based on the 

basic stream selection table and the extension stream selection table described in 

Embodiment 1. 

15 [0513] The ATC sequence restoring unit is realized by creating a program that causes 

the hardware resource to perform the process shown in Fig. 4 7. Fig. 4 7 shows the 

procedure for restoring the A TC sequence. 

[0514] In step S71, the ATC sequence for base-view is set as the ATC sequence 1, 

and the ATC sequence for dependent-view is set as the ATC sequence 2. In step S72, 

20 the Extent start point information is extracted from the clip dependent information and 

the clip base information in the clip information file corresponding to the file 2D. The 

control then proceeds to the loop constituted from steps S73 through S77. In this loop, 

the following are repeated: the variables "i" and ''j" are initialized to "1" (step S73); 

steps S74 through S76 are performed; and the variables "i" and "j" are incremented (step 

25 S77) 

[0515] In step S74, the source packets from the source packet with the source packet 

number specified by Extent Start Point[i] in clip dependent information to the source 

packet immediately before the source packet with the source packet number specified 

by Extent Start Point[j] in the clip base information are added into the ATC sequence 2. 

30 [0516] In step S75, the source packets from the source packet with the source packet 
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number specified by Extent Start Point[j] in the clip base information to the source 

packet immediately before the source packet with the source packet number specified 

by Extent Start Point[i+ 1] in clip dependent information are added into the ATC 

sequence 1. 

5 [0517] In step S 76, it is judged whether or not Extent Start Point[i+ 1] is present. 

When it is judged that Extent Start Point[i+ 1] is not present, the control proceeds to step 

S75 in which the source packets from the source packet with the source packet number 

specified by Extent Start Point[j] in the clip base information to the last source packet of 

the stereoscopic interleaved stream file are added into the ATC sequence 1. 

10 [0518] By repeating the above-described process, the base-view data blocks are 

collected in the ATC sequence 1, and the dependent-view data blocks are collected in 

the ATC sequence 2. After the ATC sequences 1 and 2 are restored in this way, the 

file entry that indicates the start address of the base-view data blocks and the 

continuation length by the number of sectors is generated in the memory, and the file 

15 base is virtually opened (step S79). Similarly, the file entry that indicates the start 

address of the dependent-view data blocks and the continuation length by the number of 

sectors is generated in the memory, and the file dependent is virtually opened (step 

S80). 

[0519] The Extent start point information indicates the start address of the data blocks 

20 by the source packet number. Thus the start address of the data blocks represented by 

the source packet number and the continuation length of the data blocks represented by 

the number of source packets need to be converted into the number of sectors. The 

procedure of the conversion will be described in the following. 

[0520] The source packets are segmented into groups each composed of 32 source 

25 packets, and are written into three sectors. Each group composed of 32 source packets 

has 6144 (= 32x192) bytes. This value is equivalent to the size of three sectors: 6144 

(= 2048x3) bytes. The 32 source packets stored in the three sectors are called "aligned 

unit". The source packets are written into the recording medium in units of aligned 

units. 

30 [0521] Every 32 source packets are converted into one aligned unit and recorded into 
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three sectors. Therefore, the quotients obtained by dividing the source packet numbers 

by "32" are interpreted as the addresses of the aligned units. Also, a sector address 

closest to the starting source packet of a data block can be obtained by multiplying the 

address of an aligned unit by "3 ". 

5 [0522] Further, a quotient obtained by dividing by "32" the number of source packets 

indicating the continuation length of a data block is interpreted as the number of 

continuous aligned units. By multiplying "3" by the number of continuous aligned 

units, the continuation length of the data block can be represented by the number of 

sectors. The data block address and the continuation length represented by the number 

10 of sectors obtained by the above-described conversions are incorporated, as the 

allocation descriptors, into the file entries of the file base and the file dependent. In 

this way, the file entries of the file base and the file dependent can be generated 

virtually. 

[0523] <Technical meaning of opening file base> 

15 When a random access from an arbitrary time point is to be performed, a sector 

search within a stream file needs to be performed. The sector search is a process for 

identifying a source packet number of a source packet corresponding to the arbitrary 

time point, and reading a file from a sector that contains a source packet of the source 

packet number. 

20 [0524] Since the size of one Extent constituting the stereoscopic interleaved stream 

file is large, the sector search requires a wide range of searching. In that case, when a 

random access from an arbitrary time point is performed, it may take a long time to 

identify the reading-target sector. 

[0525] This is because, in the interleaved stream file, data blocks constituting the 

25 base-view video stream and the dependent-view video stream are disposed in the 

interleaved manner to constitute one long Extent, and the allocation descriptor of the file 

entry of the interleaved stream file merely indicates the start address of the long Extent. 

[0526] In contrast, the file base is composed of a plurality of short Extents, and the 

start address of each Extent is written in the allocation descriptor. As a result, the 

30 sector search requires a narrow range of searching. Thus, when a random access from 
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an arbitrary time point is performed, the reading-target sector can be identified in a short 

time. 

[0527] That is to say, since the data blocks constituting the base-view video stream 

are managed as Extents of the file base, and the start ad4ress of the data block is written 

5 in the allocation descriptor in the file entry corresponding to the file base, it is possible 

to quickly reach the sector including the source packet at the target random access 

position, by starting the sector search from the start address of the Extent that contains . 

the target random access position. 

[0528] With the above-described structure in which the data blocks constituting the 

10 base-view video stream are managed as Extents of the file base, and the start address of 

each Extent and the continuation length are written in the allocation descriptor in the file 

entry corresponding to the file base, it is possible to perform a random access from an 

arbitrary time point in the base-view video stream at a high speed. 

[0529] More specifically, the sector search is performed as follows. First, the entry 

15 map corresponding to the base-view video stream is used to detect a source packet 

number that is the random access position corresponding to the arbitrary time point. 

[0530] Next, the Extent start point information in the clip information corresponding 

to the base-view video stream is used to detect an Extent that contains the source packet 

number that is the random access position. 

20 [0531] Further, the allocation descriptor in the file entry corresponding to the file base 

is referenced to identify the start sector address of the Extent that contains the source 

packet number that is the random access position. Then a file read is performed by 

setting a file pointer to the start sector address, and a packet analysis is executed onto 

the read-out source packet to identify the source packet with the source packet number 

25 that is the random access position. Then the identified source packet is read out. 

With this procedure, the random access to the main TS is executed efficiently. This 

also applies to the sub-TS. 

[0532] As described above, according to the present embodiment, Extents of the 

base-view video stream and the dependent-view video stream in the interleaved stream 

30 file are supplied to the demultiplexing unit and the decoder after they are rearranged 
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based on the Extent start point information. Thus the decoder and program can treat, 

as the files virtually existing on the recording medium, the file base storing the 

base-view video stream and the file dependent storing the dependent-view video stream. 

[0533] In this structure, th_e base-view video stream and the dependent-view video 

5 stream for the stereoscopic viewing are recorded on the recording medium, while the 

base-view video stream and the dependent-view video stream can be accessed 

separately. With this structure, the processing efficiency of the playback device is 

improved. 

[0534] It should be noted here that, while the Extent start point information can 

10 indicate the start of Extent in a unit of byte, it is preferable that the start of Extent is 

indicated in a unit of a fixed length when Extents are aligned with reading blocks with a 

fixed length such as the ECC blocks. This restricts the amount of information that is 

required for identifying the addresses. 

15 

[0535] (Embodiment 6) 

The present embodiment relates to an improvement for realizing an application 

for a stereoscopic slide show. 

[0536] The slide show is composed of still pictures, and thus requires a 

higher-accuracy random access than the movie. The high-accuracy random access is a 

random access in which the access is performed in a unit of "one picture" such as an 

20 access to a picture preceding by one picture or ten pictures. The entry map of the 

video stream has a time accuracy of approximately one second such as at an interval of 

one second. The interval of one second can include 20 to 30 pictures. Accordingly, 

when the random access is to be realized with the above-described accuracy in units of 

pictures using the entry map, referencing the entry map is not enough, but the analysis 

25 of the stream is required. 

[0537] The "analysis of stream" is a process of reaching the recording position of a 

desired picture by repeating a plurality of times a process of extracting the header of a 

picture from the entry position recited in the entry map, reading out the size of the 

picture from the extracted header, and identifying a recording position of the next 

30 picture based on the read-out size. Such an analysis involves frequent accesses to the 
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stream. Therefore, it takes quite a time to read out merely a picture that precedes by 

three or five pictures. Since the random access with the accuracy of pictures requires 

quite a lot of time, when a function to display a preceding or following picture or 10 

_pictures at once in response to a user operation is to be added to the slide show, it is 

5 difficult to realize such a function having as high a level of usability as the producer 

side expects. 

[0538] The entry point for the slide show indicates entry addresses of pictures in the 

video stream in correspondence with the playback times. The playlist mark 

information specifies each piece of picture data. 

10 [0539] With this structure in which each piece of picture data is specified by the entry 

point and the playlist mark information, when a random access with the accuracy of 

pictures, such as an access to a picture that precedes by one picture or three pictures, is 

requested, the random access with the accuracy of pictures is realized without the 

analysis of the video stream. 

15 [0540] Since it is possible to go to a recording position in the video stream from an 

arbitrary time point on a time axis, and it is possible to realize a random access with the 

accuracy of pictures, such as an access to a picture that precedes by one picture or three 

pictures, it is possible to create an application that can display a preceding or following 

picture or several pictures at once in response to a user operation. 

20 [0541] In the embodiments so far, the video stream for the stereoscopic playback is in 

the interleaved format. However, when the interleaved format is adopted, the plurality 

of pieces of picture data constituting the slide show are arranged in the order of L-L-L, 

R-R-R, for example. When the slide show is constituted from the plurality of pieces of 

picture data arranged in this way, and the plurality of pieces of picture data are specified 

25 by the respective entry points, the entry points are arranged in the order of 

00:00->00:0l->00:02, 00:00->00:0l ->00:02. 

[0542] This order does not conform to the restriction to the entry map that the entry 

points in the entry map should be arranged in the ascending order of playback times. 

In view of this problem, the picture data constituting the left-view stream and the 

30 picture data constituting the right-view stream are incorporated into one TS, as a 
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restriction unique to the case where the application type of the AV clip is slide show. 

With this structure, it is possible to arrange the picture data constituting the left-view 

stream and the picture data constituting the right-view stream, in the order ofL-R-L-R­

L-R, and to arrange the entry points of these picture data so that the playback times in 

5 the entry points are arranged in the order of 

00:00->00:00->00:0l->OO:Ol->00:02->00:02->00:03 ->00:03. 

[0543] In this way, a plurality of pieces of picture data constituting one slide are 

arranged in the order of time, and then the picture data are multiplexed. Then a block 

of the multiplexed picture data is recorded into continuous areas on the recording 

10 medium. 

[0544] Figs. 48A and 48B show the internal structure of the video stream. Fig. 48A 

shows the video stream constituting the movie application. The second row of Fig. 

48A shows the stereoscopic interleaved stream file in which the base-view video stream 

and the dependent-view video stream are stored in the interleaved form. In Fig. 48A, 

15 Rl, R2, R3, and R4 represent the picture data constituting the dependent-view video 

stream, Ll, L2, L3, and L4 represent the picture data constituting the base-view video 

stream, and R5, R6, R7, and R8 represent the picture data constituting the 

dependent-view video stream. 

[0545] The first row of Fig. 48A shows the stream file of the dependent-view video 

20 stream which is in substance the same as the interleaved stream file. It is constituted 

from the file name and extension "m2ts". The stream file of the dependent-view video 

stream is composed ofRl, R2, R3, R4, RS, R6, R7, and R8. Thus, the dependent-view 

video stream is used in the movie application. 

[0546] The second row of Fig. 48B shows I-pictures in the still picture slide show. 

25 The sign "L" represent a left-view picture, and the sign "R" represent a right-view 

picture. As shown in Fig. 48B, the left-view pictures and the right-view pictures are 

multiplexed and recorded in the order of "L", "R", "L", "R", "L", "R". 

[0547] The access unit delimiter provided at the start of picture data being a base-view 

still picture precedes the start of picture data being a dependent-view still picture, and 

30 the end of the picture data being the dependent-view still picture precedes the access 

104 



unit delimiter representing the start of picture data being a base-view still picture that is 

to be played back following the first base-view still picture. The source packets 

storing these access unit delimiters representing the starts of picture data being 

base-view still pictures and the source packets storing these access unit delimiters 

5 representing the starts of picture data being dependent-view still pictures do not store 

picture data other than the picture data of their own. That is to say, the picture data 

representing the base-view still picture and the picture data representing the 

dependent-view still picture are arranged in the recording area in the order of 

base-view->dependent-view->base-view->dependent-view in the self-contained 

10 manner. 

[0548] However, as shown in the first row of Fig. 48B, the dependent-view video 

stream is not used. Thus the slide show application cannot access the right-view image 

as the dependent-view stream. 

[0549] The reason that the left-view picture data and the right-view picture data are 

15 multiplexed is that, if the picture data was recorded on the recording medium as one 

Extent, the condition for the smallest length of Extent would not be satisfied. To 

satisfy the condition for the smallest length of Extent, a plurality of pieces of picture 

data are arranged and multiplexed in the time order as described above, and multiplexed 

TSs are recorded. With this structure, it is possible to segment and record the TSs so 

20 that the condition for the smallest length of Extent is satisfied. 

[0550] In contrast, due to the smallness of the size, the reading efficiency is increased 

when a plurality of pieces of data for displaying one still picture are arranged as one 

block. 

[0551] The following describes how the entry map is set when the information 

25 (application_ type) for indicating the type of application in the AV clip indicates the 

slide show (application_type = 2 or 3). Suppose that, for an IDR picture that is present 

in the slide show, PTSs are set so that the playback is performed at a plurality of time 

points (tl through t7) on the time axis. In that case, the entry map is set for the slide 

show as shown in Fig. 49. Fig. 49 shows the internal structure of the entry map that is 

30 set for the slide show. 
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[0552] · In the slide show, the entry map is set to specify all the pictures. Thus the 

entry points #1 through #7 in the entry map specify the playback time points t1 through 

t7 of each IDR picture in the slide show as the entry times (PTS _ EP _start) and are 

associated with the entry positions (SPN_EP _start). 

5 [0553] In this structure, the playback time points of each IDR picture are specified as 

the entry times by the entry map. With this structure, when one of the playback time 

points t1 through t7 is to be selected as the random access destination, an overhead due 

to going through a preceding IDR picture does not occur. 

[0554] The first row of Fig. 49 shows the setting of the playlist mark information. 

10 The second row shows the specification of In-time in the playitem information. The 

third row shows the L and R pictures. The fourth row shows the entry map. The fifth 

row shows the source packet sequence. 

[0555] In the slide show, the entry map is set to specify all the left-view and 

right-view pictures. Thus the entry points #1 through #7 in the entry map specify the 

15 playback time points t1 through t7 of each IDR picture in the slide show as the entry 

times (PTS_EP _start) and are associated with the entry positions (SPN_EP _start). 

[0556] When a random access is performed by specifying the time point t6 among the 

time points t2, t4, and t6 as the access destination, it is possible to access the recording 

position (SPN=N6) corresponding to the time point t6 without going through a 

20 preceding left-view picture because the time point t6 itself is specified by 

PTS EP start. 

[0557] Since all the left-view pictures are specified by PTS _ EP _start, it is possible to 

execute the random access with use of the time information at high speeds in the slide 

show. 

25 [0558] When "Application_type" in the clip information is set to "2" or "3" along with 

the above-described setting of the entry map, it is possible to indicate that, in the entry 

map, entries corresponding to all the pictures constituting the slide show are present. 

This makes it possible to determine the range of data to be read out by referencing the 

entries in the entry map, and eliminates the need to analyze the preceding or following 

30 streams. 
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[0559] This completes the description of the recording medium. Next, the playback 

device will be described in detail. When the playback device performs a playback of 

the slide show, the playback control engine performs the playback in accordance with 

the procedure shown in Fig. 50. 

5 [0560] Fig. 50 shows the playback procedure of the slide show playlist. In step S81, 

the current playitem number is initialized to "l ". In step S82, it is judged whether or 

not the application type of" clip_ Information_ file_ name" in the current playitem is 

"slide show". When the application type is "movie", the control proceeds to step S83 

in which the process for the movie application is performed. 

10 [0561] When the application type is "slide show", the control enters a loop in which 

the process composed of the steps S84 through S90 is repeated. In this loop, 

judgments are made in steps S85 and S86. After this, the steps are performed as 

follows. An entry point [i] that matches or is closest to the In-time of the current 

playitem is identified from the entry map (step S87), the source packets from the source 

15 packet with the SPN specified by Extent Start Point[i] to the source packet immediately 

before the source packet with the SPN specified by Extent Start Point[i+ 1] are read out 

and supplied to the PID filter on the base-view side (step S88), and the source packets 

from the source packet with the SPN specified by Extent Start Point[i+ 1] to the source 

packet immediately before the source packet with the SPN specified by Extent Start 

20 Point[i+2] are read out and supplied to the PID filter on the dependent-view side (step 

S89). The steps S87 through S89 are repeated until the current playitem number 

becomes the last playitem number (step S94). Unless it is judged in step S94 that the 

current playitem number is the last playitem number, the current playitem number is 

incremented and the control returns to step S85. 

25 [0562] In step S85, it is judged whether or not the skip back operation has been made. 

In step S86, it is judged whether or not the skip next operation has been made. When 

it is judged that the skip next operation has been made, the current chapter number is 

incremented (step S90). When it is judged that the skip back operation has been made, 

it is judged whether or not the current chapter number is "1" (step S91). When it is 

30 judged that the current chapter number is not "1 ",the current chapter number is 
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decremented (step S92). 

[0563] In step S93, the current playitem number is set to the playitem number that is 

referenced by "Playitem_ref_id" of the PlayListMark corresponding to the current 

chaptf?r number, and then the control proceeds to step S55. 

5 [0564] As described above, according to the present.embodiment, an arbitrary pair of 

picture data of a left-view picture and picture data of a right-view picture can be read 

out and played back, without analysis of stream. With this structure, a slide-show 

application that can access an arbitrary piece of picture data by a random access 

according to a user operation can be easily realized. 

10 [0565] (Embodiment 7) 

The present embodiment explains about the demultiplexing unit, decoder, and 

hardware scale of the plane memory. 

[0566] The demultiplexing unit of the present embodiment includes as many pairs of a 

source depacketizer and a PID filter as the number of stream input lines. 

15 [0567] Figs. 51A and 51B show the internal structures of the demultiplexing unit and 

the video decoder. 

[0568] Fig. 51A shows the decoder model of the demultiplexing unit. In this 

example, the demultiplexing unit includes two pairs of a source depacketizer and a PID 

filter. This is because originally the demultiplexing unit processes two lines of stream 

20 inputs from two recording mediums. In the 2D playback mode, the demultiplexing 

unit processes stream inputs from two recording mediums, and in the 3D playback 

mode, the demultiplexing unit processes two lines of stream inputs that are "L" and "R", 

and "2D" and "depth". 

[0569] As shown in Fig. 51A, the demultiplexing unit includes a source depacketizer 

25 22, a PID filter 23, a source depacketizer 27, and a PID filter 28. 

[0570] The source depacketizer 22, in the state where a source packet is stored in a 

read buffer 2a, in the instant when the value of the ATC generated by the ATC counter 

and the value of the A TS of the source packet stored in the read buffer 2a become 

identical, transfers only the source packet (TS packet) to the PID filter 23 in accordance 

30 with the recording rate of the AV clip. In the transfer, the input time to the decoder is 
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adjusted in accordance with the ATS of each source packet. 

[0571] The Pill filter 23 outputs, among the TS packets output from the source 

depacketizer 22, TS packets whose Pills match the Pills required for the playback, to 

the decoders according to the Pills. 

5 [0572] The source depacketizer 26, in the state where a source packet is stored in a 

read buffer 2b, in the instant when the value of the A TC generated by the A TC counter 

and the value of the ATS of the source packet stored in the read buffer 2b become 

identical, transfers only the source packet (TS packet) to the PID filter 27 in accordance 

with the system rate of the AV clip. In the transfer, the input time to the decoder is 

10 adjusted in accordance with the ATS of each source packet. 

[0573] The Pill filter 27 outputs, among the TS packets output from the source 

depacketizer 26, TS packets whose Pills match the Pills required for the playback, to 

the decoders according to the Pills. 

[0574] Next, the internal structure of a primary video decoder 31 will be described. 

15 [0575] Fig. 51B shows the internal structure of the primary video decoder 31. As 

shown in Fig. 51B, the Pill filter 23 includes a TB 51, an MB 52, an EB 53, a TB 54, an 

MB 55, an EB 56, a decoder core 57, a buffer switch 58, a DPB 59, and a picture switch 

60. 

[0576] The Transport Buffer (TB) 51 is a buffer for temporarily storing a TS packet 

20 containing the left-view video stream, as it is after being output from the Pill filter 23. 

[0577] The Multiplexed Buffer (MB) 52 is a buffer for temporarily storing a PES 

packet when the video stream is output from the TB to the EB. When the data is 

transferred from the TB to the MB, the TS header is removed from the TS packet. 

[0578] The Elementary Buffer (EB) 53 is a buffer for storing the video access unit in 

25 the encoded state. When the data is transferred from the MB to the EB, the PES 

header is removed. 

[0579] The Transport Buffer (TB) 54 is a buffer for temporarily storing a TS packet 

containing the right-view video stream, as it is after being output from the Pill filter. 

[0580] The Multiplexed Buffer (MB) 55 is a buffer for temporarily storing a PES 

30 packet when the video stream is output from the TB to the EB. When the data is 
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transferred from the TB to the MB, the TS header is removed from the TS packet. 

[0581] The Elementary Buffer (EB) 56 is a buffer for storing the video access unit in 

the encoded state. When the data is transferred from the MB to the EB, the PES 

header is removed. 

5 [0582] The decoder core 57 generates a frame/field image by decoding each access 

unit constituting the video stream at predetermined decoding times (DTSs). Since 

there are a plurality of compress-encoding methods, such as MPEG2, MPEG4 A VC, 

and VCl, that can be used to compress-encode the video stream that is to be 

multiplexed into the AV clip, the decoding method of the decoder core 57 is selected in 

10 accordance with the stream attribute. When it decodes the picture data constituting the 

base-view video stream, the decoder core 57 performs a motion compensation using the 

picture data, which exist in the future and past directions, as reference pictures. When 

it decodes each picture data constituting the dependent-view video stream, the decoder 

core 57 performs a motion compensation using the picture data, which constitute the 

15 base-view video stream, as reference pictures. After the picture data are decoded in 

this way, the decoder core 57 transfers the decoded frame/field image to the DPB 59, 

and transfers the corresponding frame/field image to the picture switch at the timing of 

the display time (PTS). 

[0583] The buffer switch 58 determines from which of the EB 53 and the EB 56 the 

20 next access unit should be extracted, by using the decode switch information that was 

obtained when the decoder core 57 decoded the video access units, and transfers a 

picture from either the EB 53 or the EB 56 to the decoder core 57 at the timing of the 

decoding time (DTS) assigned to the video access unit. Since the DTSs of the 

left-view video stream and the right-view video stream are set to arrive alternately in 

25 units of pictures on the time axis, it is preferable that the video access units are 

transferred to the decoder core 57 in units of pictures when decoding is performed ahead 

of schedule disregarding the DTSs. 

[0584] The Decoded Picture Buffer (DPB) 59 is a buffer for temporarily storing the 

decoded frame/field image. The DPB 59 is used by the video decoder 57 to refer to 

30 the decoded pictures when the video decoder 57 decodes a video access unit such as the 
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P-picture or the B-picture having been encoded by the inter-picture prediction encoding. 

[0585] The picture switch 60, when the decoded frame/field image transferred from 

the video decoder 57 is to be written into a video plane, switches the writing destination 

between the left-view video plane and the right-view video plane. When the left-view 

5 stream is targeted, non-compressed picture data is written into the left-view video plane 

in a moment, and when the right-view stream is targeted, non-compressed picture data 

is written into the right-view video plane in a moment. 

[0586] The operation of the video decoder in the mode switching is described. In the 

LR method, the 2D image is displayed when the mode is switched to the mode in which 

10 only the left-view images are output. In the depth method, the 2D image is displayed 

when the processing of the depth information is stopped and the depth information is 

not added. Note that the LR method and the depth method require different data. 

Thus, when switching between them is performed, the streams to be decoded need to be 

re-selected. 

15 [0587] Next, the size of the decoder and the plane memory in the playback device will 

be described. 

[0588] The determination of whether the device is to be provided with one decoder or 

two decoders, or one plane or two planes, is made based on the combination of the 

stream type and the stereoscopic method. 

20 [0589] When the 3D-LR method is adopted and the playback target is an MVC video 

stream, the playback device is provided with one decoder and two planes. 

[0590] When the 3D-Depth method is adopted, the playback device is provided with 

one decoder and two planes, and a parallax image generator is required. This also 

applies to the primary video stream and the secondary video stream. Figs. 52A and 

25 52B show the device structures including one decoder and two planes in the 3D-LR 

method and the 3D-Depth method. Fig. 52A shows the device structure including one 

decoder and two planes when the 3D-LR method is adopted. Fig. 52B shows the 

device structure including one decoder and two planes when the 3D-Depth method is 

adopted. 

30 [0591] The reason that the playback device has one decoder when the MVC video 
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stream is played back is that non-compressed left-view and right-view picture data are 

used as reference images to realize the motion compensation for the macro blocks of 

each piece of compressed picture data. The non-compressed left-view and right-view 

picture data to be used as reference imag~s are stored in a decoded-picture buffer. 

5 [0592] This completes the description of the video decoder and the video plane. 

[0593] For the PG stream: the playback device.is provided with one decoder and one 

plane when the "1 plane + offset" method is adopted; and the playback device is 

provided with two decoders and two planes when the 3D-LR method or the 3D-Depth 

method is adopted. 

10 [0594] For the IG stream: the playback device is provided with one decoder and one 

plane when the "1 plane+ offset" method is adopted; and the playback device is 

provided with two decoders and two planes when the 3D-LR method is adopted. 

[0595] For the text subtitle stream for which the 3D-LR method cannot be adopted: 

the playback device is provided with one decoder and one plane when the "1 plane + 

15 offset" method is adopted; and the playback device is provided with one decoder and 

two planes when the 3D-Depth method is adopted. 

[0596] Next, the internal structure of the PG stream, and the internal structure of the 

PG decoder for decoding the PG stream will be described. 

[0597] Each of the left-view PG stream and the right-view PG stream includes a 

20 plurality of display sets. The display set is a set of functional segments that constitute 

one screen display. The functional segments are processing units that are supplied to 

the decoder while they are stored in the payloads of the PES packets which each have 

the size of approximately 2 KB, and are subjected to the playback control with use of 

the DTSs and PTSs. 

25 [0598] The display set falls into the following types. 

[0599] A. Epoch-start display set 

The epoch-start display set is a set of functional segments that start the memory 

management by resetting the composition buffer, code data buffer, and graphics plane in 

the graphics decoder. The epoch-start display set includes all functional segments 

30 required for composition of the screen. 
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[0600] B. Normal-case display set 

The normal-case display set is a display set that performs the composition of 

the screen while continuing the memory management of the composition buffer, code 

data buffer, c:md graphics plane in the graphics decoder. The normal-case display set 

5 includes functional segments that are differentials from the preceding display set. 

[0601] C. Acquisition-point display set 

The acquisition-point display set is a display set that includes all functional 

segments required for composition of the screen, but does not reset the memory 

management of the composition buffer, code data buffer, and graphics plane in the 

10 graphics decoder. The acquisition-point display set may include functional segments 

that are different from those in the previous display set. 

[0602] D. Epoch-continue display set 

The epoch-continue display set is a display set that continues the memory 

management of the composition buffer, code data buffer, and graphics plane in the 

15 playback device as it is when the connection between a playitem permitting the 

playback of the PG stream and a playitem immediately before the playitem is the 

"seamless connection" (CC= 5) that evolves a clean break. In this case, the graphics 

objects obtained in the object buffer and the graphics plane are kept to be present in the 

object buffer and the graphics plane, without being discarded. 

20 [0603] Certain time points on the playback time axis of the STC sequence are 

assigned to the start point and end point of these display sets, and the same times are 

assigned to the left view and to the right view. Also, for the left-view PG stream and 

the right-view PG stream, the types of the display sets that are present on the same time 

point on the time axis are the same. That is to say, when the display set on the left 

25 view side is the epoch-start display set, the display set on the right view side that is at 

the same time point on the time axis of the STC sequence is the epoch-start display set. 

[0604] Further, when the display set on the left view side is the acquisition-point 

display set, the display set on the right view side that is at the same time point on the 

time axis of the STC sequence is the acquisition-point display set. 

30 [0605] Each display set includes a plurality of functional segments. The plurality of 
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functional segments include the following. 
··, 

[0606] (1) Object definition segment 

The object definition segment is a functional segment for defining the graphics 

object. The object definition segment defines the graphics object by using a code 

5 value and a run length of the code value. 

[0607] (2) Pallet definition segment 

The pallet definition segment includes pallet data that indicates correspondence 

among each code value, brightness, and red color difference/blue color difference. 

The same correspondence among the code value, brightness, and color difference is set 

10 in both the pallet definition segment of the left-view graphics stream and the pallet 

definition segment of the right-view graphics stream. 

[0608] (3) Window definition segment 

The window definition segment is a functional segment for defining a 

rectangular frame called "window" in the plane memory that is used to extend the 

15 non-compressed graphics object onto the screen. The rendering of the graphics object 

is restricted to the inside of the plane memory, and the rendering of the graphics object 

is not performed outside the window. 

[0609] Since a part of the plane memory is specified as the window for displaying the 

graphics, the playback device does not need to perform the rendering of the graphics for 

20 the' entire plane. That is to say, the playback device only needs to perform the graphics 

rendering onto the window that has a limited size. The rendering of the part of the 

plane for display other than the window can be omitted. This reduces the load of the 

software on the playback device side. 

[0610] (4) Screen composition segment 

25 The screen composition segment is a functional segment for defining the screen 

composition using the graphics object, and includes a plurality of control items for the 

composition controller in the graphics decoder. The screen composition segment is a 

functional segment that defines in detail the display set of the graphics stream, and 

defines the screen composition using the graphics object. The screen composition falls 

30 into the types such as Cut-Inf-Out, Fade-Inf-Out, Color Change, Scroll, and 
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Wipe-In/-Out. With use of the screen composition defined by'thescreen composition 

segment, it is possible to realize display effects such as deleting a subtitle gradually, 

while displaying the next subtitle. 

[0611] (5) End segment 

The end segment is a functional segment that is located at the end of a plurality 

of functional segments belonging to one display set. The playback device recognizes a 

series of segments from the screen composition segment to the end segment as the 

functional segments that .constitute one display set. 

[0612] In the PG stream, the start time point of the display set is identified by the DTS 

10 of the PES packet storing the screen composition segment, and the end time point of the 

display set is identified by the PTS of the PES packet storing the screen composition 

segment. 

[0613] The left-view graphics stream and the right-view graphics stream are 

packetized elementary streams (PES). The screen composition segment is stored in the 

15 PES packet. The PTS of the PES packet storing the screen composition segment 

indicates the time when the display by the display set to which the screen composition 

segment belongs should be executed. 

[0614] The value of the PTS of the PES packet storing the screen composition 

segment is the same for both the left-view video stream and the right-view video stream. 

20 [0615] - Decoder models of PG decoder 

The PG decoder includes: a "coded data buffer" for storing functional segments 

read out from the PG stream; a "stream graphics processor" for obtaining a graphics 

object by decoding the screen composition segment; an "object buffer" for storing the 

graphics object obtained by the decoding; a "composition buffer" for storing the screen 

25 composition segment; and a "composition controller" for decoding the screen 

composition segment stored in the composition buffer, and performing a screen 

composition on the graphics plane by using the graphics object stored in the object 

buffer, based on the control items included in the screen composition segment. 

[0616] A "transport buffer" for adjusting the input speed of the TS packets 

30 constituting the functional segments is provided at a location before the graphics plane. 
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[0617] Also, at locations after the graphics decoder, a "graphics plane", a "CLUT 

unit" for converting the pixel codes constituting the graphics object stored in the 

graphics plane into values of brightness/ color difference based on the pallet definition 

segment, and a "shift unit" for the plane shift are provided. 

5 [0618] The pipeline in the PG stream makes it possible to simultaneously executes the 

following processes: the process in which the graphics decoder decodes an object 

definition segment belonging to a certain display set and writes the graphics object into 

the graphics buffer; and the process in which a graphics object obtained by decoding an 

object definition segment belonging to a preceding display set is written from the object 

10 buffer to the plane memory. 

[0619] Figs. 53A and 53B show the internal structure of the graphics decoder for the 

PG stream. Fig. 53A shows a decoder model for displaying data in the "1 plane+ 

offset" mode. Fig. 53B shows a decoder model for displaying data in the LR mode. 

[0620] In Figs. 53A and 53B, the graphics decoder itself is represented by a frame 

15 drawn by the solid line, and a portion that follows the graphics decoder is represented 

by a frame drawn by the chain line. 

[0621] Fig. 53A shows the structure composed of one graphics decoder and one 

graphics plane. However, the output of the graphics plane branches to the left view 

and the right view. Thus two shift units are provided in correspondence with the 

20 outputs to the left view and the right view, respectively. 

[0622] Fig. 53B shows that two series of "transport buffer" - "graphics decoder" -

"graphics plane" - "CLUT unit" are provided so that the left-view stream and the 

right-view stream can be processed independently. 

[0623] The offset sequence is contained in the dependent-view video stream. Thus, 

25 in the plane offset format, one graphics decoder is provided, and the output from the 

graphics decoder is supplied to the left view and the right view by switching 

therebetween. 

[0624] The PQ decoder performs the following to switch between 2D and 3D. 

[0625] 1. The mutual switching between the "1 plane+ offset" mode and the 2D mode 

30 is performed seamlessly. This is realized by invalidating the "Offset". 
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[0626] 2. When switching between the 3D-LR mode and the 2D mode is performed, 

the display of the subtitle temporarily disappears because the switching between the 

modes requires switching between Pills. This is the same as the switching between 

streams. 

5 [0627] 3. When switching between the 3D-LR mode and the L mode is performed, 

switching is made to the display of only L (base-view side). The seamless switching is 

possible, but there is a possibility that the display position may be shifted. 

[0628] When switching between the 3D-depth mode and the 2D mode is performed, it 

is possible to switch between graphics objects seamlessly by, in the background while 

10 the 2D is displayed, generating the left-view and right-view graphics objects in advance 

by decoding the depth information indicated by grayscale. 

[0629] When the switching is executed by the PG decoder, switching from the depth 

mode or the "1 plane+ offset" to the 2D mode is easy. However, in the case of the 

3D-LR method, the graphics objects for the stereoscopic viewing and the 2D are 

15 different from each other. Thus, the PG stream that is processed when the switching is 

to be made needs to be changed, and there is a possibility that the graphics object is not 

displayed until the next PG stream is supplied. 

[0630] To prevent the provision of a period in which the graphics object is not 

displayed, switching to only the base-view graphics object, not to the front-view 2D 

20 graphics object, is available. In this case, an image slightly shifted to the left may be 

displayed. Also, the management data may be set to indicate which method should be 

used when the stereoscopic PG is switched to the 2D PG. 

[0631] - Decoder models of text subtitle decoder 

The text subtitle decoder is composed of a plurality of pieces of subtitle 

25 description data. 

[0632] The text subtitle decoder includes: a "subtitle processor" for separating the text 

code and the control information from the subtitle description data; a "management 

information buffer" for storing the text code separated from the subtitle description data; 

a "text render" for extending the text code in the management information buffer to the 

30 bit map by using the font data; an "object buffer" for storing the bit map obtained by the 

117 



extension; and a "rendering control unit" for controlling the text subtitle playback along 

the time axis by using the control information separated from the subtitle 'description 

data. 

[0633] The text s~btitle decoder is preceded by: a "font preload buffer" for preloading 

5 the font data; a "TS buffer" for adjusting the input speed of the TS packets constituting 

the text subtitle stream; and a "subtitle preload buffer" for preloading the text subtitle 

stream before the playback of the playitem. 

[0634] The graphics decoder is followed by a "graphics plane"; a "CLUT unit" for 

converting the pixel codes constituting the graphics object stored in the graphics plane 

10 into values of brightness and color difference based on the pallet definition segment; 

and a "shift unit" for the plane shift. 

[0635] Figs. 54A and 54B show the internal structure of the text subtitle decoder. 

Fig. 54A shows a decoder model of the text subtitle decoder in the "1 plane+ offset" 

mode. Fig. 54B shows a decoder model of the text subtitle decoder in the 3D-LR 

15 method. In Figs. 54A and 54B, the text subtitle decoder itself is represented by a 

frame drawn by the solid line, a portion that follows the text subtitle decoder is 

represented by a frame drawn by the chain line, and a portion that precedes the text 

subtitle decoder is represented by a frame drawn by the dotted line. 

[0636] Fig. 54A shows that the output of the graphics plane branches to the left view 

20 and the right view. Thus two shift units are provided in correspondence with the 

outputs to the left view and the right view, respectively. 

[0637] Fig. 54B shows that the left-view graphics plane and the right-view graphics 

plane are provided, and that the bit map extended by the text subtitle decoder is written 

into the graphics planes. In the text subtitle decoder of the 3D-LR method, the color 

25 pallet information has been extended, and three colors have been added for the sake of 

"depth" in addition to the three colors for the characters, background, and edge of the 

subtitle. The rendering engine can render the subtitle. 

[0638] The text subtitle stream differs from the PG stream as follows. That is to say, 

the font data and the character code are sent, not the graphics data is sent as the bit map, 

30 so that the rendering engine generates the subtitle. Thus the stereoscopic viewing of 
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the subtitle is realized in the "1 plane+ offset" mode. When the text subtitle is 

displayed in the "1 plane + offset" mode, switching between modes is made by 

switching between font sets, or switching between rendering methods. There is also 

known a method for switching between modes by defining the L/R font set or the 

5 OpenGL font set. It is also possible for the rendering engine to perform the 3D 

display. 

[0639] In the 3D-LR mode, the stereoscopic playback is realized by defining the font 

set and the OpenGL font set for the base view independently of the font set and the 

OpenGL font set for the dependent view. It is also possible for the rendering engine to 

10 render the 3D font to realize the stereoscopic playback. 

[0640] In the 3D-depth mode, the depth images are generated by the rendering engine. 

[0641] This completes the description of the text subtitle stream and the text subtitle 

decoder. Next, the internal structure of the IG stream and the structure of the IG 

decoder will be described. 

15 [0642] - IG stream 

Each of the left-view IG stream and the right-view IG stream includes a 

plurality of display sets. Each display set includes a plurality of functional segments. 

As is the case with the PG stream, the display set falls into the following types. 

epoch-start display set, normal-case display set, acquisition-point display set, and 

20 epoch-continue display set. 

The plurality of functional segments belonging to these display sets include the 

following types. 

[0643] (1) Object definition segment 

The object definition segment of the IG stream is the same as that of the PG 

25 stream. However, the graphics object of the IG stream defines the in-effect and 

out-effect of pages, the normal, selected, and active states of the button members. The 

object definition segments are grouped into those that define the same state of the 

button members, and those that constitute the same effect image. The group of object 

definition segments defining the same state is called "graphics data set". 

30 [0644] (2) Pallet definition segment 
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The pallet definition segment of the IG stream is the same as that of the PG 

stream. 

[0645] (3) Interactive control segment 

The interactive control segment includes a plurality of pieces of page 

5 information. The page information is information that defines a screen composition of 

the multi-page menu. Each piece of page information includes an effect sequence, a 

plurality of pieces of button information, and a reference value of a pallet identifier. 

[0646] The button information is information that realizes an interactive screen 

composition on each page constituting the multi-page menu by displaying the graphics 

10 object as one state of a button member. 

[0647] The effect sequence constitutes the in-effect or the out-effect with use of the 

graphics object, and includes effect information, where the in-effect is played back 

before a page corresponding to the page information is displayed, and the out-effect is 

played back after the page is displayed. 

15 [0648] The effect information is information that defines each screen composition for 

playing back the in-effect or the out-effect. The effect information includes: a screen 

composition object that defines a screen composition to be executed in the window 

(partial area) defined by the window definition segment on the graphics plane; and 

effect period information that indicates a time interval between the current screen and 

20 the next screen in the same area. 

[0649] The screen composition object in the effect sequence defines a control that is 

similar to the control defined by the screen composition segment of the PG stream. 

Among the plurality of object definition segments, an object definition segment that 

defines the graphics object used for the in-effect is disposed at a location that precedes 

25 an object definition segment that defines the graphics object used for the button 

member. 

[0650] Each piece of button information in the page information is information that an 

interactive screen composition on each page constituting the multi-page menu by 

displaying the graphics object as one state of a button member. The button 

30 information includes a set button page command that, when a corresponding button 
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member becomes active, causes the playback device to perform the process of setting a 

page other than the first page as the current page. 

[0651] To make it possible for the offset in the plane shift to be changed for each page 

during a playback of the IG stream, a navigation command for changing the offset_is 

5 incorporated into the button information, and the "auto-activate" of the navigation 

command is defined in the corresponding piece of button information, in advance. 

This makes it possible to change automatically the value or direction of the offset 

defined in the stream registration information of the IG stream. 

[0652] ( 4) End segment 

10 The end segment is a functional segment that is located at the end of a plurality 

of functional segments belonging to one display set. A series of segments from the 

interactive control segment to the end segment are recognized as the functional 

segments that constitute one display set. 

[0653] The following are the control items of the interactive control segment that are 

15 the same for both the left-view graphics stream and the right-view graphics stream: 

button adjacency information; selection time-out time stamp; user time-out duration; 

and composition time-out information. 

[0654] 1. Button adjacency information 

The button adjacency information is information that specifies a button to be 

20 changed to the selected state when a key operation specifying any of upward, downward, 

leftward, and rightward is performed while a certain button adjacent to the specified 

button is in the selected state. 

[0655] 2. Selection time-out time stamp 

The selection time-out time stamp indicates a time-out time that is required to 

25 automatically activate a button member in the current page and cause the playback 

device to execute the button member. 

[0656] 3. User time-out duration 

The user time-out duration indicates a time-out time that is required to return 

the current page to the first page so that only the first page is displayed. 

30 [0657] 4. Composition time-out information 
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The composition time-out information indicates a time period that is required 

to end an interactive screen display by the interactive control segment. With respect to 

the IG stream, the start time point of a display set is identified by the DTS of the PES 

packet storing the interactive control segment, and the end time point of the display set 

5 is identified by the composition time-out time of the interactive control segment. The 

same DTS and the same composition time-out time are set for both the left view and the 

right view. 

[0658] - Decoder models ofIG decoder 

The IG decoder includes: a "coded data buffer" for storing functional segments 

10 read out from the IG stream; a "stream graphics processor" for obtaining a graphics 

object by decoding the screen composition segment; an "object buffer" for storing the 

graphics object obtained by the decoding; a "composition buffer" for storing the screen 

composition segment; and a "composition controller" for decoding the screen 

composition segment stored in the composition buffer, and performing a screen 

15 composition on the graphics plane by using the graphics object stored in the object 

buffer, based on the control items included in the screen composition segment. 

[0659] A "transport buffer" for adjusting the input speed of the TS packets 

constituting the functional segments is provided at a location before the graphics plane. 

[0660] Also, at locations after the graphics decoder, a "graphics plane", a "CLUT 

20 unit" for converting the pixel codes constituting the graphics object stored in the 

graphics plane into values of brightness/color difference based on the pallet definition 

segment, and a "shift unit" for the plane shift are provided. 

[0661] Figs. 55A and 55B show decoder models of the IG decoder. In Figs. 55A and 

55B, the IG decoder itself is represented by a frame drawn by the solid line, a portion 

25 that follows the graphics decoder is represented by a frame drawn by the chain line, and 

a portion that precedes the IG decoder is represented by a frame drawn by the dotted 

line. 

[0662] Fig. 55A shows a decoder model for displaying the 2D-format IG stream in the 

LR format in the "1 plane+ offset" mode. Fig. 55B shows a decoder model of the IG 

30 stream for displaying LR-format data. 
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[0663] These decoders include a circuit for reflecting values of system parameters 

onto the offsets so that the program can control the depth information of the menu 

graphics. 

[0664] Fig. 55B shows 9- two-decoder model that enables the offset values to be 

5 changed with use of a command. Accordingly, in this decoder model, the depth 

information of the menu can be changed by the command. Note that different offset 

values may be set for the left view and the right view. On the other hand, in the depth 

method, the offset is invalid. 

[0665] The composition controller in the graphics decoder realizes the initial display 

10 of the interactive screen by displaying the current button, among a plurality of button 

members in the interactive screen, by using the graphics data of the graphics data set 

corresponding to the selected state, and displaying the remaining buttons by using the 

graphics data set corresponding to the normal state. 

[ 0666] When a user operation specifying any of upward, downward, leftward, and 

15 rightward is performed, it writes, into the button number register, a number of a button 

member that is present in the direction specified by the user operation among a plurality 

of button members in the normal state and adjacent to the current button, the writing 

causing the button member having become newly the current button to change from the 

normal state to the selected state. 

20 [0667] In the interactive screen, when a user operation for changing the button 

member from the selected state to the active state is performed, the interactive screen is 

updated by extracting the graphics data constituting the active state from the graphics 

data set and displaying the extracted graphics data. 

[0668] The update of the interactive screen should be executed in common to the left 

25 view and the right view. Thus it is preferable that the left-view graphics decoder and 

the right-view graphics decoder have in common a composition controller for the 

two-decoder model. 

[0669] In the above-described case, the inter-changing is realized by using the same 

navigation command for both the left view and the right view of the stereoscopic IG 

30 stream, and setting the same button structure for both the 3D graphics object and the 2D 
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graphics object. 

[0670] When switching between the 2D IG stream and the stereoscopic IG stream, it 

is possible to change only the displayed graphics object when the attribute and number 

and the like of the navigation command and button information are the same for both. 

5 Switching from the 3D-LR mode to the display of only the Limage can be made 

without reloading, but there is a possibility that the display position may be shifted. It 

is preferable that the playback device performs the switching based on a flag set to 

indicate which is adopted by the title producer. 

[0671] The following are notes on switching between modes. 

10 [0672] - Reloading does not occur when switching between the "1 plane + offset" 

mode and the 2D mode is performed. This is because the IG stream does not need to 

be reloaded, and only invalidation of the offset is required. 

[0673] - Reloading occurs when switching between the 3D-LR mode and the 2D 

mode is performed. This is because the streams are different. 

15 [0674] - Reloading does not occur when switching between the 3D-depth mode and 

the 2D mode is performed if the decoding of the depth information has been completed 

at the preloading. 

[0675] - The seamless playback may not be guaranteed if the reloading of the IG 

stream occurs in connection with switching between the 2D mode and the 3D mode, 

20 even if the preload model, which reads out the IG stream into the memory before the 

start of the AV playback, has been adopted. 

[0676] This completes the description of the IG stream and the IG decoder. Next, 

the plane memory will be described in detail. 

[0677] The following describes the plane memory structure in the "l plane+ offset" 

25 mode method. 

[0678] The layer synthesizing in the plane memory is achieved by executing a 

superimposing process onto all combinations of the layers in the layer model. In the 

superimposing process, pixel values of pixel data stored in the plane memories of the 

two layers are superimposed. The layer synthesizing by the layer synthesizing unit 

30 208 is achieved by executing a superimposing process onto all combinations of two 
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layers among the layers in the layer model. In the superimposing process, pixel values 

of pixel data stored in the plane memories of the two layers are superimposed in the 

layer model of the plane memory. 

[0679] The superimposing between layers is performed as follows. A transmittance 

5 a as a weight is multiplied by a pixel value in unit of a line in the plane memory of a 

certain layer, and a weight of (1 - transmittance a) is multiplied by a pixel value in unit 

of a line in the plane memory of a layer below the certain layer. The pixel values with 

these brightness weights are added together. The resultant pixel value is set as a pixel 

value in unit of a line in the layer. The layer synthesizing is realized by repeating this 

10 superimposing between layers for each pair of corresponding pixels in a unit of a line in 

adjacent layers in the layer model. 

[0680] A multiplication unit for multiplying each pixel value by the transmittance to 

realize the layer synthesizing, an addition unit for adding up the pixels, and a 

scaling/positioning unit for performing the scaling and positioning of the secondary 

15 video are provided at locations after the plane memory, as well as the above-described 

CLUT unit, shift unit and the like. 

Fig. 56 shows a circuit structure for synthesizing the outputs of these decoder 

models and outputting the result in the 3D-LR mode. In Fig. 56, the layer models 

composed of the primary video plane, secondary video plane, PG plane, and IG plane 

20 are represented by the frames drawn by the solid line, and portions that follow the plane 

memories are represented by the frames drawn by the chain line. As shown in Fig. 56, 

there are two above-described layer models. Also, there are two portions following the 

plane memories. 

[0681] With the plane memory structure for the 3D-LR method which is provided 

25 with two pairs of a layer model and a portion following the plane memory, two pairs of 

the primary video plane, secondary video plane, PG plane, and IG plane are provided 

for the left view and the right view, and the outputs from each plane memory are 

synthesized, as the layer synthesizing, separately for the left view and the right view. 

[0682] The secondary video plane, as is the case with the primary video plane, can be 

30 displayed in the 3D-LR mode or in the 3D-depth mode. Also, with the PG stream, it is 
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possible to display a monoscopic image to pop up in front of the background, by· 

assigning an offset to the 2D image. 

[0683] Fig. 57 shows a circuit structure for synthesizing the outputs of the decoder 

models and outputting the result in the "1 plane + offset" mode. 

5 [0684] In Fig. 57, the layer model composed of the primary video plane for the left 

view, primary video plane for the right view, secondary video plane, PG plane, and IG 

plane is represented by a frame drawn by the solid line, and a portion that follows the 

plane memory is represented by a frame drawn by the chain line. As shown in Fig. 57, 

there is only one above-described layer model. Also, there are two portions following 

10 the plane memory. 

[0685] In the "l plane+ offset" mode method, the primary video planes are provided, 

one for each of the left view and the right view. The secondary video plane, PG plane, 

and IG plane are provided, one for both the left view and the right view. There is only 

one plane memory for both the left view and the right view. With this structure, the 

15 above-described layer synthesizing is performed onto the left-view and right-view 

outputs. 

[0686] The playback device basically has the hardware structure including two 

decoders and two planes since it is required to support both the B-D presentation mode 

and the "1 plane + offset" mode. When the mode switches to the "1 plane + offset" 

20 mode or the 2D playback mode, the playback device has the "1 decoder + 1 plane" 

structure, invalidating one of the two pairs of" 1 decoder+ 1 plane". 

[0687] When the mode switches from the 3D playback mode to the 2D playback 

mode, and the structure of the playback device changes from the "2 decoders + 2 

planes" structure to the "1 decoder + 1 plane" structure, the target of the demultiplexing 

25 becomes only the TS packets constituting the L image. And the user having been 

viewing both the Land R images via the 3D glasses comes to view only the Limage as 

soon as the mode switches from the 3D playback mode to the 2D playback mode. 

[0688] This change from the viewing by two eyes to the viewing by one eye increases 

the burden of the eye, and the user may catch a chill. In view of this, in the present 

30 embodiment, when such a change occurs, the target of the PID filter is changed from the 
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TS packets constituting the L and R images to the TS packets constituting the L image, 

and the memory management in the graphics decoder is reset. In this changing, the 

subtitle is temporarily deleted to prevent the user from catching a chill. 

[0689] As described above, according to the present emb_odiment, the subtitle in the 

5 plane memory is temporarily reset when the decoder structure is switched from the 

2-decoder structure to the 1-decoder structure. This lessens the burden of the eye that 

is caused when the viewing of the user changes from the viewing by two eyes to the 

viewing by one eye. 

[0690] (Embodiment 8) 

10 The present embodiment describes the production of the recording mediums 

described in the embodiments so far, namely, the production act of the recording 

medium. 

[ 0691] Each of the recording mediums described in the . embodiments so far can be 

produced as a BD-ROM disc that is a multi-layered optical disc, a BD-RE disc having 

15 compatibility with the BD-ROM disc, a BD-R disc, or an AVC-HD medium. 

[0692] Fig. 58 shows an internal structure of a multi-layered optical disc. 

[0693] The first row of Fig. 58 shows a BD-ROM being a multi-layered optical disc. 

The second row shows tracks in the horizontally extended format though they are in 

reality formed spirally in the recording layers. These spiral tracks in the recording 

20 layers are treated as one continuous volume area. The volume area is composed of a 

lead-in area, recording layers of recording layers 1 through 3, and a lead-out area, where 

the lead-in area is located at the inner circumference, the lead-out area is located at the 

outer circumference, and the recording layers of recording layers 1 through 3 are located 

between the lead-in area and the lead-out area. The recording layers of recording 

25 layers 1 through 3 constitute one consecutive logical address space. 

[0694] The volume area is sectioned into units in which the optical disc can be 

accessed, and serial numbers are assigned to the access units. The serial numbers are 

called logical addresses. A data reading from the optical disc is performed by 

specifying a logical address. Here, in the case of a read-only disc such as the 

30 BD-ROM, basically, sectors with consecutive logical addresses are also consecutive in 
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the physical disposition on the optical disc. That is to say, data stored in the sectors 

with consecutive logical addresses can be read out without performing a seek operation. 

However, at the boundaries between recording layers, consecutive data reading is not 

possible even if the logical ad~resses are consecutive. It is thus presumed that the 

5 logical addresses of the boundaries between recording layers are registered in the 

recording device preliminarily. 

[0695] In the volume area, file system management information is recorded 

immediately after the lead-in area. Following this, a partition area managed by the file 

system management information exists. The file system is a system that expresses 

10 data on the disc in units called directories and files. In the case of the BD-ROM, the 

file system is a UDF (Universal Disc Format). Even in the case of an everyday PC 

(personal computer), when data is recorded with a file system called FAT or NTFS, the 

data recorded on the hard disk under directories and files can be used on the computer, 

thus improving usability. The file system makes it possible to read logical data in the 

15 same manner as in an ordinary PC, using a directory and file structure. 

[0696] The fourth row shows how the areas in the file system area managed by the file 

system are assigned. As shown in the fourth row, a non-AV data recording area exists 

on the innermost circumference side in the file system area; and an AV data recording 

area exists immediately following the non-AV data recording area. The fifth row 

20 shows the contents recorded in the non-AV data recording area and the AV data 

recording area. As shown in the fifth row, Extents constituting the AV files are 

recorded in the AV data recording area; and Extents constituting non-AV files, which 

are files other than the AV files, are recorded in the non-AV data recording area. 

[0697] Fig. 59 shows the application format of the optical disc based on the file 

25 system. 

[0698] The BDMV directory is a directory in which data such as AV content and 

management information used in the BD-ROM are recorded. Five sub-directories 

called "PLAYLIST directory," "CLIPINF directory," "STREAM directory," "BDJO 

directory," "JAR directory," and "META directory" exist below the BDMV directory. 

30 Also, two types of files (i.e. index.bdmv and MovieObject.bdmv) are arranged under the 
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BDMV directory. 

[0699] A file "index.bdmv" (the file name "index.bdmv" is fixed) stores an index 

table. 

[0790] A file "MovieObject.bdmv" (the file name "MovieObject. bdmv" is fixed) 

5 stores one or more movie objects. The movie object is a program file that defines a 

control procedure to be performed by the playback device in the operation mode 

(HDMV mode) in which the control subject is a command interpreter. The movie 

object includes one or more commands and a mask flag, where the mask flag defines 

whether or not to mask a menu call or a title call when the call is performed by the user 

10 onto the GUI. 

[0701] A program file (XXXXX.bdjo---"XXXXX" is variable, and the extension 

"bdjo" is fixed) to which an extension "bdjo" is given exists in the BDJO directory. 

The program file stores a BD-J object that defines a control procedure to be performed 

by the playback device in the BD-J mode. The BD-J object includes an "application 

15 management table". The "application management table" in the BD-J object is a table 

that is used to cause the playback device to perform an application signaling, with the 

title being regarded as the life cycle. The application management table includes an 

"application identifier" and a "control code", where the "application identifier" 

indicates an application to be executed when a title corresponding to the BD-J object 

20 becomes a current title. BD-J applications whose life cycles are defined by the 

application management table are especially called "BD-J applications". The control 

code, when it is set to AutoRun, indicates that the application should be loaded onto the 

heap memory and be activated automatically; and when it is set to Present, indicates that 

the application should be loaded onto the heap memory and be activated after a call 

25 from another application is received. On the other hand, some BD-J applications do 

not end their operations even if the title is ended. Such BD-J applications are called 

"title unboundary applications". 

[0702] A substance of such a Java™ application is a Java™ archive file (YYYYY.jar) 

stored in the JAR directory under the BDMV directory. 

30 [0703] An application may be, for example, a Java™ application that is composed of 
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one or more xlet programs having been loaded into a heap memory (also called work 

memory) of a virtual machine. The application is constituted from the xlet programs 

having been loaded into the work memory, and data. 

[0704] In the "PLAYLIST directory", a playlist information file 

5 ("xxxxx.mpls"---"XXXXX" is variable, and the extension "mpls" is fixed) to which an 

extension "mpls" is given exists. 

[0705] In the "CLIPINF directory", a clip information file ("xxxxx.clpi"---"XXXXX" 

is variable, and the extension "clpi" is fixed) to which an extension "clpi" is given 

exists. 

10 [0706] The Extents constituting the files existing in the directories explained up to 

now are recorded in the non-AV data area. 

[0707] The "STREAM directory" is a directory storing a transport stream file. In the 

"STREAM directory", a transport stream file ("xxxxx.m2ts"---"XXXXX" is variable, 

and the extension "m2ts" is fixed) to which an extension "m2ts" is given exists. 

15 [0708] The above-described files are formed on a plurality of sectors that are 

physically continuous in the partition area. The partition area is an area accessed by 

the file system and includes an "area in which file set descriptor is recorded", "area in 

which end descriptor is recorded", "ROOT directory area", "BDMV directory area", 

"JAR directory area", "BDJO directory area", "PLAYLIST directory area", "CLIPINF 

20 directory area", and "STREAM directory area". The following explains these areas. 

[0709] The "file set descriptor" includes a logical block number (LBN) that indicates a 

sector in which the file entry of the ROOT directory is recorded, among directory areas. 

The "end descriptor" indicates an end of the file set descriptor. 

[0710] Next is a detailed description of the directory areas. The above-described 

25 directory areas have an internal structure in common. That is to say, each of the 

"directory areas" is composed of a "file entry", "directory file", and "file recording area 

oflower file". 

[0711] The "file entry" includes a "descriptor tag", "ICB tag", and "allocation 

descriptor". 

30 [0712] The "descriptor tag" is a tag that indicates the entity having the descriptor tag 
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is a file entry. 

[0713] The "ICB tag" indicates attribute information concerning the file entry itself. 

[0714] The "allocation descriptor" includes a logical block number (LBN) that 

indicates a recording position of the directory file. Up to now, the file entry has been 

5 described. Next is a detailed description of the directory file. 

[0715] The "directory file" includes a "file identification descriptor of lower 

directory" and "file identification descriptor of lower file". 

[0716] The "file identification descriptor of lower directory" is information that is 

referenced to access a lower directory that belongs to the directory file itself, and is 

10 composed of identification information of the lower directory, the length of the 

directory name of the lower directory, a file entry address that indicates the logical 

· block number of the block in which the file entry of the lower directory is recorded, and 

the directory name of the lower directory. 

[0717] The "file identification descriptor of lower file" is information that is 

15 referenced to access a file that belongs to the directory file itself, and is composed of 

identification information of the lower file, the length of the lower file name, a file entry 

address that indicates the logical block number of the block in which the file entry of 

the lower file is recorded, and the file name of the lower file. 

[0718] The file identification descriptors of the directory files of the directories 

20 indicate the logical blocks in which the file entries of the lower directory and the lower 

file are recorded. By tracing the file identification descriptors, it is therefore possible 

to reach from the file entry of the ROOT directory to the file entry of the BDMV 

directory, and reach from the file entry of the BDMV directory to the file entry of the 

PLA YLIST directory. Similarly, it is possible to reach the file entries of the JAR 

25 directory, BDJO directory, CLIPINF directory, and STREAM directory. 

[0719] The "file recording area oflower file" is an area in which the substance of the 

lower file that belongs to a directory. A "file entry" of the lower entry and one or more 

"Extents" are recorded in the "file recording area oflower file". 

[0720] The stream file that constitutes the main feature of the present application is a 

30 file recording area that exists in the directory area of the directory to which the file 
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belongs. It is possible to access the transport stream file by tracing the file 

identification descriptors of the directory files, and the allocation descriptors of the file 

entries. 

[0721] Up to now, the internal structure of the recording mediUJ?l has been described. 

5 The following describes how to generate the recording medium shown in Figs. 58 and 

59, namely a form of a recording method. 

[0722] The recording method of the present embodiment includes not only the 

above-described real-time recording in which AV files and non-AV files are generated 

in real time, and are written into the AV data recording area and the non-AV data 

10 recording area, but also a pre-format recording in which bit streams to be recorded into 

the volume area are generated in advance, a master disc is generated based on the bit 

streams, and the master disc is pressed, thereby making possible a mass production of 

the optical disc. The recording method of the present embodiment is applicable to 

either the real-time recording or the pre-format recording. 

15 [0723] Fig. 60 is a flowchart showing the processing procedure of the recording 

method. In step S 101, the recording device imports the data material such as movie, 

audio, subtitle, and menu. In step S 102, it obtains the PES streams by digitizing and 

compress-encoding the data material according to the MPEG standard. In step S 103, it 

obtains the AV clip by multiplexing the PES streams, and generates the corresponding 

20 clip information. In step S 104, it stores the AV clip and clip information into different 

files, respectively. 

[0724] In step S105, the recording device generates the management information for 

the playlist that defines the playback path of the AV clips, and for the program that 

defines the control procedure using the playlist. In step S 106, it writes, onto the 

25 recording medium, the AV clips, clip information, playlist, program, and other 

management information. 

[0725] Fig. 61 is a flowchart showing the procedure for writing the AV file. 

[0726] In step S401, the recording device generates the file entry in the memory of the 

recording device by creating "xxxxx.ssif'. In step S402, it is judged whether the 

30 continuous free sector areas have been ensured. When the continuous free sector areas 
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have been ensured, the control proceeds to step S403 in which the recording device 

writes the source packet sequence constituting the dependent-view data block into the 

continuous free sector areas as much as EXT2[ i]. After this, steps S404 through S408 

are executed. When it is judged in st~p S402 that the continuous free sector areas have 

5 not been ensured, the control proceeds to step S409 in which the exceptional process is 

performed, and then the process ends. 

[0727] The steps S404 through S408 constitute a loop in which the process of steps 

S404-S406 and S408 is repeated until it is judged "NO" in step S407. 

[0728] In step S405, the recording device writes the source packet sequence 

10 constituting the base-view data block into the continuous free sector areas as much as 

EXTl[i]. In step S406, it adds, into the file entry, the allocation descriptor that 

indicates the start address of the source packet sequence and continuation length, and 

registers it as an Extent. In connection with this, it writes, into the clip information, 

the Extent start point information that indicates the start source packet number thereof 

15 [0729] The step S407 defines the condition for ending the loop. In step S407, it is 

judged whether or not there is a non-written source packet in the base-view and 

dependent-view data blocks. When it is judged that there is a non-written source 

packet, the control proceeds to step S408 to continue the loop. When it is judged that 

there is no non-written source packet, the control proceeds to step S410. 

20 [0730] In step S408, it is judged whether or not there are continuous sector areas. 

When it is judged that there are continuous sector areas, the control proceeds to step 

S403. When it is judged that there are no continuous sector areas, the control returns 

to step S402. 

[0731] In step S410, "xxxxx.ssif' is closed and the file entry is written onto the 

25 recording medium. In step S411, "xxxxx.m2ts" is created and the file entry of 

"xxxxx.m2ts" is generated in the memory. In step S412, the allocation descriptor that 

indicates the continuation length and the start address of Extent of the base-view data 

block unique to the file 2D is added into the file entry of "xxxxx.m2ts". In step S413, 

"xxxxx.m2ts" is closed and the file entry is written. 

30 [0732] In step S404, it is judged whether or not there is a long jump occurrence point 
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in the range of "EXTss + EXT2D". In the present example, it is presumed that the 

long jump occurrence point is a boundary between layers. _ When it is judged that there 

is a long jump occurrence point in the range of "EXTss + EXT2D ", the control proceeds 

to step S420 in which a copy of the base-view data block is created, and base-view data 

5 blocks B[i]ss and B[i]2D are written into the area immediately before the long jump 

occurrence point, and then the control proceeds to step S406. These become Extents 

of the file 2D and Extents of the file base. 

[0733] When the recording method is to be realized by the real-time recording 

technology, the recording device for performing the recording method creates an AV 

10 clip in real time, and stores the AV clip into the BD-RE, BD-R, hard disk, or 

semiconductor memory card. 

[0734] In this case, the AV clip may be a transport stream that is obtained as the 

recording device encodes an analog input signal in real time, or a transport stream that is 

obtained as the recording device partializes a digital input transport stream. The 

15 recording device for performing the real-time recording includes: a video encoder for 

obtaining a video stream by encoding a video signal; an audio encoder for obtaining an 

audio stream by encoding an audio signal; a multiplexor for obtaining a digital stream in 

the MPEG2-TS format by multiplexing the video stream, audio stream and the like; and 

a source packetizer for converting TS packets constituting the digital stream in the 

20 MPEG2-TS format into source packets. The recording device stores an MPEG2 

digital stream having been converted into the source packet format, into an AV clip file, 

and writes the AV clip file into the BD-RE, BD-R, or the like. When the digital 

stream is written, the control unit of the recording device performs a process of 

generating the clip information and the playlist information in the memory. More 

25 specifically, when the user requests a recording process, the control unit creates an AV 

clip file and an AV clip information file in the BD-RE or the BD-R. 

[0735] After this, when the starting position of GOP in the video stream is detected 

from the transport stream which is input from outside the device, or when the GOP of 

the video stream is created by the encoder, the control unit of the recording device 

30 obtains (i) the PTS of the intra picture that is positioned at the start of the GOP and (ii) 
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the packet number of the source packet that stores the starting portion of the GOP, and 

additionally writes the pair of the PTS and the packet number into the entry map of the 

clip information file, as a pair of EP _ PTS entry and EP _ SPN entry. After this, each 

time a GOP is generated, a pair of EP _PTS entry and EP _ SPN entry is written 

5 additionally into the entry map of the clip information file. In so doing, when the 

starting portion of a GOP is an IDR picture, an "is_ angle_ change" flag having been set 

to "ON" is added to a pair of EP _ PTS entry and EP _ SPN entry. Also, when the 

starting portion of a GOP is not an IDR picture, an "is_ angle_ change" flag having been 

set to "OFF" is added to a pair ofEP _PTS entry and EP _SPN entry. 

10 [0736] Further, the attribute information of a stream in the clip information file is set 

in accordance with the attribute of the stream to be recorded. After the clip and the 

clip information are generated and written into the BD-RE or the BD-R, the playlist 

information defining the playback path via the entry map in the clip information is 

generated and written into the BD-RE or the BD-R. When this process is executed 

15 with the real-time recording technology, a hierarchical structure composed of the AV 

clip, clip information, and playlist information is obtained in the BD-RE or the BD-R. 

[0737] This completes the description of the recording device for performing the 

recording method by the real-time recording. Next is a description of the recording 

device for performing the recording method by the pre-format recording. 

20 [0738] The recording method by the pre-format recording is realized as a 

manufacturing method of an optical disc including an authoring procedure. 

[0739] The manufacturing method of an optical disc includes the authoring step, 

signing step, medium key obtaining step, medium key encrypting step, physical format 

step, identifier embedding step, a mastering step, and replication step. Figs. 62A and 

25 62B show the manufacturing method of an optical disc. In the authoring step S201 in 

Fig. 62A, a bit stream representing the whole volume area of the optical disc is 

generated. 

[0740] In the signing step S202, a request for signature is made to the AACS LA to 

manufacture the optical disc. More specifically, a portion is extracted from the bit 

30 stream is sent to the AACS LA. Note that the AACS LA is an organization for 
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managing the license of the copyrighted work protection technologies for the 

· next-generation digital household electric appliances. The authoring sites and 

mastering sites are licensed by the AACS LA, where the authoring sites perform 

authoring of optical discs by using authoring devices, and the mastering sites execute 

5 mastering by using mastering devices. The AACS LA also manages the medium keys 

and invalidation information. The AACS LA signs and returns the portion of the bit 

stream. 

[0741] In the medium key obtaining step S203, a medium key is obtained from the 

AACS LA. The medium key provided from. the AACS LA is not fixed. The medium 

10 key is updated to a new one when the number of manufactured optical discs reaches a 

certain number. The update of the medium key makes it possible to exclude certain 

makers or devices, and to invalidate an encryption key by using the invalidation 

information even if the encryption key is cracked. 

[0742] In the medium key encrypting step S204, a key used for encrypting a bit 

15 stream is encrypted by using the medium key obtained in the medium key obtaining 

step. 

[0743] In the physical format step S205, the physical formatting of the bit stream is 

performed. 

[0744] In the identifier embedding step S206, an identifier, which is unique and 

20 cannot be detected by ordinary devices, is embedded, as electronic watermark, into the 

bit stream to be recorded on the optical disc. This prevents mass production of pirated 

copies by unauthorized mastering. 

[0745] In the mastering step S207, a master disc of the optical disc is generated. 

First, a photoresist layer is formed on the glass substrate, a laser beam is radiated onto 

25 the photoresist layer in correspondence with desired grooves or pits, and then the 

photoresist layer is subjected to the exposure process and the developing process. The 

grooves or pits represent values of the bits constituting the bit stream that has been 

subjected to the eight-to-sixteen modulation. After this, the master disc of the optical 

disc is generated based on the photoresist whose surface has been made uneven by the 

30 laser cutting in correspondence with the grooves or pits. 
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[0746] In the replication step S208, copies of the optical disc are produced by a mass 

production by using the master disc of the optical disc. 

[0747] Fig. 62B shows the processing procedure of the authoring step. 

[0748] In step S301, the title structure of the BD-ROM is created. In this step, the 

5 title structure information is generated. The title structure information defines, using a 

tree structure, the relationships among playback units (such as the title, movie object, 

BD-J object, and playlist) in the BD-ROM. More specifically, the title structure 

information is generated by defining nodes that respectively corresponds to: "disc 

name" of the BD-ROM to be created; "title" that can be played back from index.bdmv; 

10 "movie object and BD-J object" constituting the title; and "playlist" that is played back 

from the movie object and BD-J object, and connecting these nodes with edges. 

[0749] In step S302, a video, audio, still picture, and subtitle to be used for the title 

are imported. 

[0750] In step S303, BD-ROM scenario data is generated by performing an editing 

15 process onto the title structure information in accordance with a user operation received 

via the GUI. Note that the BD-ROM scenario data is information for causing the 

playback device to play back an AV stream in units of titles. In the BD-ROM, a 

scenario is information defined as the index table, movie object, or playlist. The 

BD-ROM scenario data includes information of the materials constituting the streams, 

20 playback section, information indicating a playback route, a menu screen arrangement, 

and information of transition from the menu. 

[0751] Step S304 is an encoding process in which PES streams are obtained by 

performing encoding based on the BD-ROM scenario data. 

[0752] Step S305 is a multiplexing process in which AV clips are obtained by 

25 multiplexing the PES streams. 

[0753] In step S306, a database of the data to be recorded into the BD-ROM is 

generated. Here, the database is a generic name of the index table, movie object, 

playlist, BD-object and the like defined in the BD-ROM as described above. 

[0754] In step S307, an AV file and a non-AV file are generated in a file system 

30 format conforming to the BD-ROM, by using inputs of the Java™ program, the AV clip 
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obtained in the multiplexing process, and the BD-ROM database. 

[0755] Next is a description of the recording device to be used for the work in the 

authoring step. The recording device described here is used by the authoring staff in a 

production studio for distributing movie cont~nts. The use form of the recording 

5 device of the present invention is as follows: a digital stream and a scenario are 

generated in accordance with the operation by the authoring staff, where the digital 

stream represents a movie title and is generated by compress-encoding in compliance 

with the MPEG standard, and the scenario describes how the movie title should be 

played, a volume bit stream for BD-ROM including these data is generated, and the 

10 volume bit stream is recorded into a recording medium that is to be delivered to the 

mastering site. 

[0756] Fig. 63 shows the internal structure of the recording device. As shown in Fig. 

63, the recording device includes a video encoder 501, a material producing unit 502, a 

scenario generating unit 503, a BD program producing unit 504; a multiplexing 

15 processing unit 505, and a format processing unit 506. 

[0757] The video encoder 501 generates left-view and right-view video streams by 

encoding left-view and right-view non-compressed bit map images in accordance with a 

compression method such as the MPEG4-A VC or the MPEG2. In so doing, the 

right-view video stream is generated by encoding frames that correspond to the 

20 left-view video stream, by the inter-picture prediction encoding method. In the process 

of the inter-picture prediction encoding, the depth information for 3D image is extracted 

from the motion vectors of the left-view and right-view images, and the depth 

information is stored into a frame depth information storage unit 501a. The video 

encoder 501 performs an image compression using the relative characteristics between 

25 pictures by extracting the motion vectors in units of macro blocks of 8x8 or 16x16. 

[0758] In the process of extracting the motion vectors in units of macro blocks, a 

moving image whose foreground is a human being and background is a house is 

determined as a target of extracting the motion vector. In this case, an inter-picture 

prediction is performed between a left-eye image and a right-eye image. With this 

30 process, no motion vector is detected from the portion of the image corresponding to the 
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"house", but a motion vector is detected from the portion of the image corresponding to 

the "human being". 

[0759] The detected motion vector is extracted, and the depth information is generated 

in units of frame~ when the 3D image is displayed. The depth information is, for 

5 example, an image having the same resolution as the frame having the depth of eight 

bits. 

[0760] The material producing unit 502 generates streams such as an audio stream, 

interactive graphics stream, and a presentation graphics stream, and writes the generated 

streams into an audio stream storage unit 502a, an interactive graphics stream storage 

10 unit 502b, and a presentation graphics stream storage unit 502c. 

[0761] When generating an audio stream, the material producing unit 502 generates 

the audio stream by encoding a non-compressed LinearPCM audio by a compression 

method such as AC3. Other than this, the material producing unit 502 generates a 

presentation graphics stream in a format conforming to the BD-ROM standard, based on 

15 the subtitle information file that includes a subtitle image, a display timing, and subtitle 

effects such as fade-in and fade-out. Also, the material producing unit 502 generates 

an interactive graphics stream in a format for the menu screen conforming to the 

BD-ROM standard, based on the menu file that describes bit-map images, transition of 

the buttons arranged on the menu, and the display effects. 

20 [0762] The scenario generating unit 503 generates a scenario in the BD-ROM format, 

in accordance with the information of each stream generated by the material producing 

unit 502 and the operation input by the authoring staff via the GUI. Here, the scenario 

means a file such as an index file, movie object file, or playlist file. Also, the scenario 

generating unit 503 generates a parameter file which describes which stream each AV 

25 clip for realizing the multiplexing process is constituted from. The file generated here 

such as an index file, movie object file, or playlist file has the data structure described in 

Embodiments 1 and 2. 

[0763] The BD program producing unit 504 generates a source code for a BD 

program file and generates a BD program in accordance with a request from a user that 

30 is received via a user interface such as the GUI. In so doing, the program of the BD 
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program file can use the depth information output from the video encoder 501 to set the 

depth of the GFX plane. 

[0764] The multiplexing processing unit 505 generates an AV clip in the MPEG2-TS 

format by multiplexing a plurality of streams described in the BD-ROM scenario data, 

5 such as the left-view video stream, right-view video stream, video, audio, subtitle, and 

button. When generating this, the multiplexing processing unit 505 also generates the 

clip information file that makes a pair with the AV clip. 

[0765] The multiplexing processing unit 505 generates the clip information file by 

associating, as a pair, (i) the entry map generated by the multiplexing processing unit 

10 505 itself and (ii) attribute information that indicates an audio attribute, image attribute 

and the like for each stream included in the AV clip. The clip information file has the 

structure that has been described in each embodiment so far. 

[0766] The format processing unit 506 generates a disc image in the UDF format by 

arranging, in a format conforming to the BD-ROM standard, the BD-ROM scenario 

15 data generated by the scenario generating unit 503, the BD program file produced by the 

BD program producing unit 504, the AV clip and clip information file generated by the 

multiplexing processing unit 505, and directories and files in a format conforming to the 

BD-ROM standard, where the UDF format is a file system conforming to the BD-ROM 

standard. The format processing unit 506 writes the bit stream representing the disc 

20 image into the BD-ROM bit-stream storage unit. 

[0767] In so doing, the format processing unit 506 generates the 3D metadata for the 

PG stream, JG stream, and secondary video stream by using the depth information 

output from the video encoder 501. Also, the format processing unit 506 sets by 

automation the arrangement of an image on the screen so as not to overlap with an 

25 object in the 3D image, and adjusts the offset value so that depths do not overlap each 

other. The file layout of the disc image generated in this way is set to have the data 

structure of the file layout that has already been described. The generated disc image 

is converted into the data for BD-ROM press, and the press process.is performed onto 

the data. The BD-ROM is produced in this way. 

30 [0768] (Embodiment 9) 
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The present embodiment describes the internal structure of a 2D/3D playback 

device that has integrated functions of the playback devices having been described in 

the embodiments so far. 

[0769] Fig. 64 shows the structure of a 2D/3D playback device. The 2D/3D 

S playback device includes a BD-ROM drive 1, a read buffer 2a, a read buffer 2b, a 

switch 3, a system target decoder 4, a plane memory set Sa, a plane synthesizing unit Sb, 

an HDMI transmis~ion/reception unit 6, a playback control unit 7, a management 

information memory 9, a register set 10, a program executing unit 11, a program 

memory 12, an HDMV module 13, a BD-J platform 14, a middleware lS, a mode 

10 management module 16, a user event processing unit 17, a local storage 18, and a 

nonvolatile memory 19. 

[0770] The BD-ROM drive 1, like a 2D playback device, reads out data from a 

BD-ROM disc based on a request from the playback control unit 7. AV clips read out 

from the BD-ROM disc are transferred to the read buffer 2a or 2b. 

lS [0771] When a 3D image is to be played back, the playback control unit 7 issues a 

read request that instructs to read out the base-view data block and the dependent-view 

data block alternately in units of Extents. The BD-ROM drive 1 reads out Extents 

constituting the base-view data block into the read buffer 2a, and reads out Extents 

constituting the dependent-view data block into the read buffer 2b. When a 3D image 

20 is to be played back, the BD-ROM drive 1 should have a higher reading speed than the 

BD-ROM drive for a 2D playback device, since it is necessary to read out both the 

base-view data block and the dependent-view data block simultaneously. 

[0772] The read buffer 2a is a buffer that may be realized by, for example, a dual-port 

memory, and stores the data of the base-view data blocks read out by the BD-ROM 

2S drive 1. 

[0773] The read buffer 2b is a buffer that may be realized by, for example, a dual-port 

memory, and stores the data of the dependent-view data blocks read out by the 

BD-ROM drive 1. 

[0774] The switch 3 is used to switch the source of data to be input into the read 

30 buffers, between the BD-ROM drive 1 and the local storage 18. 
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[0775] The system target decoder 4 decodes the streams by performing the 

demultiplexing process onto the source packets read out into the read buffer 2a and the 

read buffer 2b. 

[0776] The plane memory set 5a is composed of a plurality of plane memori~s. The 

5. plane memories include those for storing a left-view video plane, a right-view video 

plane, a secondary video plane, an interactive graphics plane (IG plane), and a 

presentation graphics plane (PG plane). 

[0777] The plane synthesizing unit 5b performs the plane synthesizing explained the 

embodiments so far. When the image is to be output to the television or the like, the 

10 output is conformed to the 3D system. When it is necessary to play back the left-view 

image and the right-view image alternately by using the shutter glasses, the image is 

output as it is. When the image is to be output to, for example, the lenticular television, 

a temporary buffer is prepared, the left-view image is first transferred into the temporary 

buffer, and the left-view image and the right-view image are output simultaneously after 

15 the right-view image is transferred. 

[0778] The HDMI transmission/reception unit 6 executes the authentication phase and 

the negotiation phase described in Embodiment 1 in conformance with, for example, the 

HDMI standard, where HDMI stands for High Definition Multimedia Interface. In the 

negotiation phase, the HDMI transmission/reception unit 6 can receive, from the 

20 television, (i) information indicating whether or not it supports a stereoscopic display, 

(ii) information regarding resolution for a monoscopic display, and (iii) information 

regarding resolution for a stereoscopic display. 

[0779] The playback control unit 7 includes a playback engine 7a and a playback 

control engine 7b. When it is instructed from the program executing unit 11 or the like 

25 to play back a 3D playlist, the playback control unit 7 identifies a base-view data block 

of a playitem that is the playback target among the 3D playlist, and identifies a 

dependent-view data block of a sub-playitern in the 3D sub-path that should be played 

back in synchronization with the playitem. After this, the playback control unit 7 

interprets the entry map of the corresponding clip information file, and requests the 

30 BD-ROM drive 1 to alternately read out the Extent of the base-view data block and the 
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Extent of the dependent-view data block, starting with the playback start point, based on 

the Extent start type that indicates which of an Extent constituting the base-view video 

stream and an Extent constituting the dependent-view video stream is disposed first. 

When the playback is started, the first Extent is re_ad out into the read buffer 2a or the 

5 read buffer 2b completely, and then the transfer from the read buffer 2a and the read 

buffer 2b to the system target decoder 4 is started. 

[0780] The playback engine 7a executes AV playback functions. The AV playback 

functions in the playback device are a group of traditional functions succeeded from CD 

and DVD players. The AV playback functions include: Play, Stop, Pause On, Pause 

10 Off, Still Off, Forward Play (with specification of the playback speed by an immediate 

value), Backward Play (with specification of the playback speed by an immediate value), 

Audio Change, Picture Data Change for Secondary Video, and Angle Change. 

[0781] The playback control engine 7b performs playlist playback functions. The 

playlist playback functions mean that, among the above-described AV playback 

15 functions, the Play and Stop functions are performed in accordance with the current 

playlist information and the current clip information, where the current playlist 

information constitutes the current playlist. 

[0782] The management information memory 9 is a memory for storing the current 

playlist information and the current clip information. The current playlist information 

20 is a piece of playlist information that is currently a target of processing, among a 

plurality of pieces of playlist information that can be accessed from the BD-ROM, 

built-in medium drive, or removable medium drive. The current clip information is a 

piece of clip information that is currently a target of processing, among a plurality of 

pieces of clip information that can be accessed from the BD-ROM, built-in medium 

25 drive, or removable medium drive. 

[0783] The register set 10 is a player status/setting register set that is a set of registers 

including a general-purpose register for storing arbitrary information that is to be used 

by contents, as well as the playback status register and the playback setting register 

having been described in the embodiments so far. 

30 [0784] The program executing unit 11 is a processor for executing a program stored in 
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a BD program file. Operating according to the stored program, the program executing 

unit 11 performs the following controls: (1) instructing the playback control unit 7 to 

play back a playlist; and (2) transferring, to the system target decoder, PNG/JPEG that 

represents a menu or graphics for a game so that it is displayed on the screen. These 

5 controls can be performed freely in accordance with construction of the program, and 

how the controls are performed is determined by the process of programming the BD-J 

application in the authoring process. 

[0785] The program memory 12 stores a current dynamic scenario which is provided 

to the command interpreter that is an operator in the HDMV mode, and to the Java™ 

10 platform that is an operator in the BD-J mode. The current dynamic scenario is a 

current execution target that is one of Index.bdmv, BD-J object, and movie object 

recorded in the BD-ROM. The program memory 12 includes a heap memory. 

[0786] The heap memory is a stack region for storing byte codes of the system 

application, byte codes of the BD-J application, system parameters used by the system 

15 application, and application parameters used by the BD-J application. 

The HDMV module 13 is a DVD virtual player that is an operator in the 

HDMV mode, and is a performer in the HDMV mode. The HDMV module 13 has a 

command interpreter, and performs the control in the HDMV mode by interpreting and 

executing the navigation command constituting the movie object. The navigation 

20 command is described in a syntax that resembles a syntax used in the DVD-Video. 

Accordingly, it is possible to realize a DVD-Video-like playback control by executing 

the navigation command. 

[0787] The BD-J platform 14 is a Java™ platform that is an operator in the BD-J 

mode, and is fully implemented with Java2Micro_Edition (J2ME) Personal Basis 

25 Profile (PBP 1.0), and Globally Executable MHP specification (GEMl.0.2) for package 

media targets. The BD-J platform 14 is composed of a class loader, a byte code 

interpreter, and an application manager. 

[0788] The class loader is one of system applications, and loads a BD-J application by 

reading out byte codes from the class file existing in the JAR archive file, and storing 

30 the byte codes into the heap memory.· 
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[0789] The byte code interpreter is what is called a Java™ virtual machine. The byte 

code interpreter converts (i) the byte codes constituting the BD-J application stored in 

the heap memory and (ii) the byte codes constituting the system application, into native 

codes, and causes the MPU to execute the native codes. 

5 [0790] The application manager is one of system applications, and performs 

application signaling for the BD-J application based on the application management 

table in the BD-J object, such as starting or ending a BD-J application. This completes 

the internal structure of the BD-J platform. 

[0791] The middleware 15 is an operating system for the embedded software, and is 

10 composed of a kernel and a device driver. The kernel provides the BD-J application 

with a function unique to the playback device, in response to a call for the Application 

Programming Interface (API) from the BD-J application. The middleware 15 also 

realizes controlling the hardware, such as starting the interruption handler by sending an 

interruption signal. 

15 [0792] The mode management module 16 holds Index.bdmv that was read out from 

the BD-ROM, built-in medium drive, or removable medium drive, and performs a mode 

management and a branch control. The management by the mode management is a 

module assignment to cause either the BD-J platform or the HDMV module to execute 

the dynamic scenario. 

20 [0793] The user event processing unit 17 receive a user operation via a remote control, 

and causes the program executing unit 11 or the playback control unit 7 to perform a 

process as instructed by the received user operation. For example, when the user 

presses a button on the remote control, the user event processing unit 1 7 instructs the 

program executing unit 11 to execute a command included in the button. For example, 

25 when the user presses a fast forward/rewind button on the remote control, the user event 

processing unit 17 instructs the playback control unit 7 to execute the fast 

forward/rewind process onto the AV clip of the currently played-back playlist. 

[0794] The local storage 18 includes the built-in medium drive for accessing a hard 

disc, and the removable medium drive for accessing a semiconductor memory card, and 

30 stores downloaded additional contents, data to be used by applications, and other data. 
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An area for storing the additional contents is divided into as many small areas as 

BD-ROMs. Also, an area for storing data used by applications is divided into as many 

small areas as the applications. 

[079S] The nonvolatile memory 19 is a recording medium that is, for example, a 

S readable/writable memory, and is a medium such as a flash memory or FeRAM that can 

preserve the recorded data even if a power is not supplied thereto. The nonvolatile 

memory 19 is used to store a backup of the register set 10. 

[0796] Next, the internal structure of the system target decoder 4 and the plane 

memory set Sa will be described. Fig. 6S shows the internal structure of the system 

10 target decoder 4 and the plane memory set Sa. As shown in Fig. 6S, the system target 

decoder 4 and the plane memory set Sa include an ATC counter 21, a source 

depacketizer 22, a PID filter 23, an STC counter 24, an ATC counter 2S, a source 

depacketizer 26, a PID filter 27, a primary video decoder 31, a left-view video plane 32, 

a right-view video plane 33, a secondary video decoder 34, a secondary video plane 3S, 

lS a PG decoder 36, a PG plane 37, an IG decoder 38, an IG plane 39, a primary audio 

decoder 40, a secondary audio decoder 41, a mixer 42, a rendering engine 43, a GFX 

plane 44, and a rendering memory 4S. 

[0797] The primary video decoder 31 decodes the left-view video stream, and writes 

the decoding result, namely, a non-compressed video frame, into the left-view video 

20 plane 32. 

[0798] The left-view video plane 32 is a plane memory that can store picture data with 

a resolution of, for example, 1920x2160 (1280x1440). 

[0799] The right-view video plane 33 is a plane memory that can store picture data 

with a resolution of, for example, 1920x2160 (1280x1440). 

2S [0800] The secondary video decoder 34, having the same structure as the primary 

video plane, performs decoding of an input secondary video stream, and writes resultant 

pictures to the secondary video plane in accordance with respective display times (PTS). 

[0801] The secondary video plane 3S stores picture data for the secondary video that 

is output from the system target decoder 4 as a result of decoding the secondary video 

30 stream. 
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[0802] The PG decoder 36 extracts and decodes a presentation graphics stream from 

the TS packets input from the source depacketizer, and writes the resultant 

non-compressed graphics. data to the PG plane in accordance with respective display 

times (PTS). 

5 [0803] The PG plane 37 stores non-compressed graphics object that is obtained by 

decoding the presentation graphics stream. 

[0804] The IG decoder 38 extracts and decodes an interactive graphics stream from 

the TS packets input from the source depacketizer, and writes the resultant 

non-compressed graphics object to the IG plane in accordance with respective display 

10 times (PTS). 

[0805] The IG plane 39 stores non-compressed graphics object that is obtained by 

decoding the interactive graphics stream. 

[0806] The primary audio decoder 40 decodes the primary audio stream. 

[0807] The secondary audio decoder 41 decodes the secondary audio stream. 

15 [0808] The mixer 42 mixes the decoding result of the primary audio decoder 40 with 

the decoding result of the secondary audio decoder 41. 

[0809] The rendering engine 43, provided with infrastructure software such as Java2D 

or OPEN-GL, decodes JPEG data/PNG data in accordance with a request from the BD-J 

application. The rendering engine 43 also obtains an image or a widget, and writes it 

20 into the IG plane or the background graphics plane. The image data obtained by 

decoding the JPEG data is used as the wallpaper of the GUI, and is written into the 

background graphics plane. The image data obtained by decoding the PNG data is 

written into the IG plane to be· used to realize a button display accompanied with 

animation. These images and/or widgets obtained by decoding the JPEG/PNG data are 

25 used by the BD-J application to display a menu for receiving selection of a title, subtitle, 

or audio, or to constitute a GUI part for a game that works in conjunction with a stream 

playback when the game is played. The images and/or widgets are also used to 

constitute a browser screen on a WWW site when the BD-J application accesses the 

WWW site. 

30 [081 OJ The GFX plane 44 is a plane memory into which graphics data such as JPEG 
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or PNG is written after it is decoded. 

[0811] The rendering memory 45 is a memory into which the JPEG data and the PNG 

data to be decoded by the rendering engine are read out. A cache area is allocated to 

this image memory when the BD-J application executes_ a live playback mode. The 

5 live playback mode is realized by combining the browser screen on the WWW site with 

the stream playback by the BD-ROM. The cache area is a cache memory for storing 

the current and the preceding browser screens in the live playback mode, and stores 

non-compressed PNG data or non-compressed JPEG data that constitute the browser 

screen. 

10 [0812] As described above, according to the present embodiment, a recording medium 

that includes the characteristics described in the embodiments so far as a whole can be 

realized as a BD-ROM, and a playback device that includes the characteristics described 

in the embodiments so far as a whole can be realized as a BD-ROM playback device. 

[0813] (Embodiment 10) 

15 The present embodiment describes the register set in detail. 

[0814] The register set is composed of a plurality of player status registers and a 

plurality of player setting registers. Each of the player status registers and player 

setting registers is a 32-bit register and is assigned with a register number so that a 

register to be accessed is identified by the register number. 

20 [0815] The bit positions of the bits (32 bits) that constitute each register are 

represented as "bO" through "b3 l ". Among these, bit "b3 l" represents the 

highest-order bit, and bit "bO" represents the lowest-order bit. Among the 32 bits, a bit 

sequence from bit "bx" to bit "by" is represented by [bx:by]. 

[0816] The value of an arbitrary bit range [bx:by] in a 32-bit sequence stored in the 

25 player setting register/player status register of a certain register number is treated as an 

environment variable (also called "system parameter" or ''player variable") that is a 

variable of an operation system in which the program runs. The program that controls 

the playback can obtain a system parameter via the system property or the application 

programming interface (API). Also, unless otherwise specified, the program can 

30 rewrite the values of the player setting register and the player status register. With 
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respect to the BD-J application, it is required that the authority to obtain or r~write 

system parameters is granted by the permission management table in the JAR archive 

file. 

[0817] The player status register is a hardware resource for storing values that are to 

5 be used as operands when the MPU of the playback device performs an arithmetic 

operation or a bit operation. The player status register is also reset to initial values 

when an optical disc is loaded, and the validity of the stored values is checked. The 

values that can be stored in the player status register are the current title number, current 

playlist number, current playitem number, current stream number, current chapter 

10 number, and so on. The values stored in the player status register are temporary values 

because the player status register is reset to initial values each time an optical disc is 

loaded. The values stored in the player status register become invalid when the optical 

disc is ejected, or when the playback device is powered off. 

[0818] The player setting register differs from the player status register in that it is 

15 provided with power handling measures. With the power handling measures, the 

values stored in the player setting register are saved into a non-volatile memory when 

the playback device is powered off, and the values are restored when the playback 

device is powered on. The values that can be set in the player setting register include: 

various configurations of the playback device that are determined by the manufacturer 

20 of the playback device when the playback device is shipped; various configurations that 

are set by the user in accordance with the set-up procedure; and capabilities of a partner 

device that are detected through negotiation with the partner device when the device is 

connected with the partner device. 

[0819] Fig. 66 shows the internal structures of the register set 10 and the playback 

25 control engine 7b. 

[0820] The left-hand side of Fig. 66 shows the internal structures of the register set 10, 

and the right-hand side shows the internal structures of the playback control engine 7b. 

[0821] The following describes the player status registers and the player setting 

registers assigned with respective register numbers. 

30 [0822] PSRl is a stream number register for the audio stream, and stores a current 
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audio stream number. 

[0823] PSR2 is a stream number register for the PG stream, and stores a current PG 

stream number. 

[9824] PSR4 is set to a value in the range from "1" through "100" to indicate a current 

5 title number. 

[0825] PSR5 is set to a value in the range from "1" through "999" to indicate a current 

chapter number; and is set to a value "OxFFFF" to indicate that the chapter number is 

invalid in the playback device. 

[0826] PSR6 is set to a value in the range from "O" through "999" to indicate a current 

10 playlist number. 

[0827] PSR7 is set to a value in the range from "O" through "255" to indicate a current 

playitem number. 

[0828] PSR8 is set to a value in the range from "0" through "OxFFFFFFFF" to indicate 

a current playback time point (current PTM) with the time accuracy of 45 KHz. 

15 [0829] PSRlO is a stream number register for the IG stream, and stores a current IG 

stream number. PSR21 indicates whether or not the user intends to perform the 

stereoscopic playback. 

[0830] PSR22 indicates an output mode value. 

[0831] PSR23 is used for the setting of "Display Capability for Video". This 

20 indicates whether or not a display device connected to the playback device has a 

capability to perform the stereoscopic playback. 

[0832] PSR24 is used for the setting of "Player Capability for 3D". This indicates 

whether or not the playback device has a capability to perform the stereoscopic 

playback. 

25 [0833] On the other hand, the playback control engine 7b includes a procedure 

executing unit 8 for determining the output mode of the current playlist uniquely by 

referring to the PSR4, PSR6, PSR21, PSR23, and PSR24, and the stream selection table 

of the current playlist information in the management information memory 9. The 

"Player Capability for 3D" stored in PSR24 means the capability of playback device 

30 regarding the 3D playback as a whole. Thus it may be simply denoted as 
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"3D-Capability". 

[0834] PSR23 defines the output mode, and the selection model of the state transition 

is defined as shown in Fig. 67. 

[0835] Fig. 67 shows the state transition of the selection model of the output mode. 

5 There exist two general states in this selection. model. The two general states are 

represented by "invalid" and "valid" in the ovals. The "invalid" indicates that the 

output mode is invalid, and the "valid" indicates that the output mode is valid. 

[0836] The general state is maintained unless a state transition occurs. The state 

transition is caused by a start of playlist playback, a navigation command, an output 

10 mode change requested by a BD-J application, or a jump to a BD-J title. When a state 

transition occurs, a procedure for obtaining a preferable output mode is executed. 

[0837] The arrows jml, jm2, jm3, ... shown in Fig. 31 represent events that trigger 

state transitions. The state transitions in Fig. 31 include the following. 

[0838] The "Load a disc" means the state in which the BD-ROM has been loaded. 

15 The "Start presentation" means to "start playlist playback" in the HDMV mode. 

In the BD-J mode, it means to branch to a BD-J title. This is because, in the BD-J 

mode, branching to a BD-J title does not necessarily mean that a playlist starts to be 

played back. 

[0839] The "Jump to BD-J title" means to branch to a BD-J title. More specifically, 

20 it indicates that a title (BD-J title), which is associated with a BD-J application in the 

index table, becomes a current title. 

[0840] The "Start Playlist Playback" means that a playlist number identifying a 

playlist is set to a PSR, and the playlist information is read out onto the memory as the 

current playlist information. 

25 [0841] The "Change Output Mode" means that the output mode is changed when the 

BD-J application calls the APL The "Terminate Presentation", in the HDMV mode, 

means that a playback of a playlist is completed; and in the BD-J mode, means that a 

BD-J title jumps to a title (HDMV title) that is associated with a movie object in the 

index table. 

30 [0842] When a disc is loaded, the state of the output mode transits to a temporary state 
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"Initialization". After this, the state of the output mode transits to the invalid state. 

[0843] The output mode selection state is maintained to be "invalid" until the 

playback start (Start Presentation) is made active. The "Start Presentation", in the 

HDMV mode, means that a playlist has been started to be played back; and in the BD-J 

5 mode, means that a BD-J title has been started to be played back, and some operation of 

a BD-J application has been started. It does not necessarily mean that a playlist has 

been started to be played back. 

[0844] When Start Presentation is made active, the state of the output mode transits to 

a temporary state "Procedure when playback condition is changed". 

10 [0845] The output mode transits to "Valid" depending on the result of "Procedure 

when playback condition is changed". The output mode transits to "Invalid" when the 

output mode is effective and Start Presentation is completed. 

[0846] The navigation command in the movie object should be executed before a 

playlist starts to be played back because the content provider sets a preferable output 

15 mode with the command. When the navigation command in the movie object is 

executed, the state transits to "invalid" in this model. 

[0847] Fig. 68 is a flowchart showing the procedure for the initialization process. 

[0848] In step S501, it is judged whether or not a disc unbound BD-J application is 

runmng. In step S502, it is judged whether or not the stereoscopic display capability 

20 information in PSR23 indicates "there is capability" and the initial_ output_ mode 

information in Index.bdmv indicates the "stereoscopic output mode". 

[0849] When it is judged as Yes in step S501, the current output is maintained in step 

S503. When it is judged as No in step S 1 and Yes in step S502, the output mode in 

PSR22 is set to the stereoscopic output mode in step S504. When it is judged as No in 

25 step S501 and No in step S502, the output mode in PSR22 is set to the 2D output mode 

in step S505. 

[08501 Fig. 69 shows the "Procedure when playback condition is changed". In step 

S5 l 1, it is judged whether or not the output mode in PSR22 is the 2D output mode. In 

step S513, it is judged whether or not the stereoscopic display capability information in 

30 PSR23 indicates "1" and the extension stream selection table exists in the playlist. 
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[0851] When it is judged as Yes in step S511, the current output mode is not changed 

in step S512. When it is judged as No in step S511 and Yes in step S513, the current 

output mode is not changed (step S512). When it is judged as No in step S511 and No 

in step S513, the current output mode is set to the 2D output mo4e (step S514). 

5 [0852] What should be taken into account when a playlist starts to be played back is 

that PES streams that can be played back in respective playitems are defined in the 

stream selection tables of the respective playitems. For this reason, when the current 

playitem starts to be played back, first, it is necessary to select an optimum one for 

playback from among PES streams that are permitted to be played back in the stream 

10 selection table of the current playitem. The procedure for this selection is called 

"stream selection procedure". 

[0853] The following describes the bit assignment in the player setting register for 

realizing the 3D playback mode. Registers to be used to realizing the 3D playback 

mode are PSR21, PSR22, PSR23, and PSR24. Figs. 70A through ?OD show the bit 

15 assignment in the player setting register for realizing the 3D playback mode. 

[0854] Fig. 70A shows the bit assignment in PSR21. In the example shown in Fig. 

70A, the lowest-order bit "bO" represents the output mode preference. When bit "bO" 

is set to "Ob", it indicates the 2D output mode, and when bit "bO" is set to "lb", it 

indicates the stereoscopic output mode. The navigation command or the BD-J 

20 application cannot.rewrite the value set in PSR21. 

[0855] Fig. 70B shows the bit assignment in PSR22. 

[0856] The lowest-order bit "bO" in PSR22 represents the current output mode. 

When the output mode is changed, the video output of the playback device should be 

changed in correspondence with it. The value of the output mode is controlled by the 

25 selection model. 

[0857] Fig. 70C shows the bit assignment in PSR23. As shown in Fig. 70C, the 

lowest-order bit "bO" in PSR23 represents the stereoscopic display capability of the 

connected TV system. More specifically, when bit "bO" is set to "Ob", it indicates that 

the connected TV system is "stereoscopic presentation incapable"; and when bit "bO" is 

30 set to "lb", it indicates that the connected TV system is "stereoscopic presentation 
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capable". 

[08S8] These values are automatically set before a playback is started, when the 

playback device supports an interface that negotiates with the display device. When 

these values are not set automatically, they are set by the user. 

S [08S9] Fig. 70D shows the bit assignment in PSR24. As shown in Fig. 70D, the 

lowest-order bit "bO" in PSR24 represents the stereoscopic display capability of the 

playback device. More specifically, when bit "bO" is set to "Ob", it indicates that the 

stereoscopic presentation is incapable; and when bit "bO" is set to "lb", it indicates that 

the stereoscopic presentation is capable. 

10 [0860] As described above, according to the present embodiment, the validity of the 

output mode can be maintained even if the state of the playback is changed, or a request 

to switch between streams is received from the user. 

[0861] (Embodiment 11) 

The present embodiment relates to an improvement in which the plane shift is 

1 S performed based on the 3D metadata embedded in the memory or middleware. 

[0862] Fig. 71 shows the internal structure of the plane synthesizing unit Sb. As 

shown in Fig. 27, the plane synthesizing unit Sb includes cropping units 61a, 61b, and 

61 c for cropping the non-compressed picture data stored in the plane and graphics data 

based on the 3D metadata embedded in the memory, a cropping unit 6ld for cropping 

20 the non-compressed graphics data stored in the plane based on the program API, a 

switch 62 for switching between the left-view video plane 32 and the right-view video 

plane 33 to receive an output therefrom, and addition units 63, 64, 6S, and 66 for 

performing addition of planes. 

[0863] The plane memories include a left-view video plane, a right-view video plane, 

2S a secondary video plane, a PG plane, an IG plane, and a GFX plane which are arranged 

in the stated order. Into the left-view video plane and the right-view video plane, the 

image data is written alternately at the timing of PTS by the system target decoder 4. 

The plane synthesizing unit Sb selects either the left-view video plane or the right-view 

video plane into which the image data is written at the timing of PTS, and transfers the 

30 data from the selected video plane to the superposing process so that it is superposed 
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with the secondary video plane, PG plane, and IG plane. 

[0864] As described above, according to the present embodiment, it is possible to 

perform the plane shift based on the offset embedded in the memory or middleware. 

[0865] (Embodiment 12) 

5 The present embodiment describes the data in which the contents for 2D and 

3D are mixed and how the playback device should be structured to deal with the data, 

when the 3D-depth mode is permitted as the B-D presentation mode. 

[0866] In the following description of the present embodiment, it is presumed that the 

3D disc (2D-compatible) can be played back by the 2D playback device. 

10 [0867] The 3D disc (2D-compatible) satisfies the requirements for the 2D disc with 

respect to the navigation data structure/stream and file arrangement condition in relation 

to the 2D playback. Thus, the 2D playback device can play back only the 2D-related 

portion of the contents stored in the 3D disc (2D-compatible). 

[0868] The 3D playback device can also play back the 2D-related portion of the 

15 contents when it is switched to the 2D playback mode. 

[0869] The 3D disc (3D-only) cannot be played back by the 2D playback device since 

the file arrangement condition thereof is optimized for the 3D. This is because 3D-LR 

streams are multiplexed into one TS to increase the TS rate of 3D to be higher than the 

highest TS rate that the 2D playback device can support. When the 2D playback 

20 device attempts to play back the 3D disc (3D-only), the program causes the 2D 

playback device to transit to a warning screen, and the 2D playback device does not 

transit to a playback of the 3D-only disc. However, even in such a case, only the 

first-play title and a predetermined title need to be played back by the 2D playback 

device. 

25 [0870] When the mode is switched to the 2D display mode, only the base-view 

images are displayed. No stream is prepared for the 2D. 

[0871] Figs. 72A and 72B show the data in which the contents for 2D and 3D are 

mixed and how the data is played back by the playback device. 

[0872] Fig. 72A shows, in the form of a table, the correspondence between the 

30 contents recorded on various discs and playback methods of various playback devices. 
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The uppermost row of Fig. 72A indicates the 2D disc, 2D-compatible 3D disc, and 

3D-only 3D disc. The left-most column of Fig. 72A indicates the 2D playback device 

and 3D-support playback device. Note that the 3D-support playback device refers to a 

playback device that can perform both the 2D and 3D playback. When the 3D-support 

5 playback device plays back a disc on which only 2D contents are recorded, it can 

display only the 2D contents. 

[0873] According to the correspondence shown in the table of Fig. 72A, the 2D 

playback device not supporting the 3D cannot play back discs that include only contents 

for 3D. Meanwhile, it is not possible for the users to discern a 3D disc from a 2D disc 

10 merely by its shape. Accordingly, the users may erroneously attempt to play back a 

3D disc on a 2D playback device, and do not understand why no image or audio is 

played back, what is happening. 

[0874] As the means for preventing such a case, a hybrid disc containing both the 2D 

content and the 3D content is considered so that the 2D playback device can play back a 

15 disc even if it contains a 3D content. The hybrid disc might be configured so that the 

3D playback device can play back the 3D content contained in the hybrid disc and the 

2D playback device can play back the 2D content contained in the hybrid disc. 

[0875] However, when the AV stream for 2D and the AV stream for 3D are 

independently recorded on the disc, even the overlapping data is recorded. This 

20 requires an extra amount of capacity. Therefore, it is necessary to share the data 

portion that is common to the AV stream for 2D and the AV stream for 3D, restrict the 

data size as necessary, and ensure that appropriate data is played back both in the 2D 

playback device and the 3D playback device. 

[0876] The following describes the management information that is used to manage 

25 the data. 

Fig. 72B shows the internal structure of the index table. As shown in Fig. 

72B, a program that runs in common to the 2D playback device and the 3D playback 

device is written in an entry that corresponds to the first-play title. With this structure, 

the operation when the disc is loaded into the 2D playback device is ensured. 

30 [0877] Fig. 73 is a state transition diagram showing the switch between 2D and 3D. 

156 



[0878] The left-hand side of Fig. 73 shows the state transition of video. The video is 

composed of three states: State L; State L+R; and State L+Depth. 

[0879] The state transition (1) occurs when switching is made at the output. The 

state transition (2) occurs when switching is made at the output. 

5 [0880] The state transition (3) occurs when the decode-target streams are switched. 

The seamless switching is not guaranteed. 

[0881] The right-hand side of Fig. 73 shows the state transition of graphics. The 

graphics are subtitle graphics, rendering subtitle graphics, and menu graphics. 

[0882] The state transition ( 4) occurs when the offset switching between planes 

10 occurs. 

[0883] The state transition (5) occurs when switching is made at the output. 

[0884] The state transition (6) occurs when the decode-target streams are switched. 

The seamless switching is not guaranteed. The playback of AV is interrupted when 

preloaded streams are switched. 

15 [0885] The state transition (7) occurs when the decode-target streams are switched. 

The seamless switching is not guaranteed. 

[0886] The state transition (8) occurs when the switch from L to LR or LR to Lis 

made. The decode-target streams are not switched. 

[0887] (Embodiment 13) 

20 The present embodiment describes system parameters required for the 3D 

playback. 

[0888] Figs. 74 through 79 show system parameters required for the 3D playback. 

[0889] Fig. 74 shows the dependent-view capability and the 3D-depth capability. 

[0890] Fig. 75 shows the system parameters extended to identify the 3D playback 

25 capabilities in more detail. More specifically, the bit assignment for this extension is 

as follows: a bit sequence [b22:b16] is assigned to the "l plane+ offset" method; a bit 

sequence [b14:b8] is assigned to the 3D-depth method; and a bit sequence [b6:b0] is 

assigned to the 3D-LR method. The bits constituting these bit sequences indicate 

whether or not the capability is present, with respect to each of the background image 

30 plane, primary video plane, secondary video plane, text subtitle plane, PG plane, IG 
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plane, and Java graphics plane. 

[0891] Fig. 76 shows the database identification information for identifying whether 

or not the playback device supports the data structure that has been extended for the 3D. 

The database identification information includes the number of versions of the 

5 application formats that are supported by the playback device, and thus becomes the 

player profile information. The information can also be used to judge whether or not 

the device can deal with the management data that has been extended for the 3D, when 

the program selects a stream to be played back. 

[0892] Fig. 77 shows a system parameter in which the user's preference regarding the 

10 presentation format is set. For example, when one disc contains the data for the LR 

method and the data for the depth method, the program recorded on the disc can select a 

playlist that includes the data conforming to the preference of the user, by referring to 

the value of the system parameter. In the example shown in Fig. 77, the 3D 

Presentation Preference set to: "OOb" indicates the 2D presentation mode; "Olb" 

15 indicates the 3D-LR presentation mode; and "lOb" indicates the 3D-depth presentation 

mode. 

[0893] Fig. 78 shows a system parameter indicating the display format of the current 

playback. By referencing the system parameter, the program can judge which of the 

2D method and the LR method to use when displaying the menu graphics or the like. 

20 [0894] In the example shown in Fig. 78, the 3D Presentation Type set to: "OOb" 

indicates the 2D presentation mode; "Olb" indicates the 3D-LR presentation mode; and 

"lOb" indicates the 3D-depth presentation mode. 

[0895] Also, the bits "b31" through "b 16" are assigned to the plane memories of the 

background image, primary video, secondary video, text subtitle, and Java graphics. It 

25 is possible to indicate for each method whether the 3D method is available. 

[0896] Here, correction of the offset value will be described. The appropriate offset 

value may be different depending on the size of the display. When appropriate offset 

values for different display sizes are set in the playback device, the playback device can 

perform more appropriate display by adjusting the values of the system parameters 

30 when it displays the subtitle graphics or the menu graphics by the offset method. Fig. 
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79 shows a bit assignment for storing the 3D offset correction value. The bit [b15] 

indicates the offset type. The bit [b14] indicates the direction. The bit sequence 

[b13:b8] indicates 3D Offset for Right. The bit [b7] indicates the offset type. The bit 

[b6] indicates the direction. The bit sequence [b5:b0] indicates 3D Offset for Left. 

5 The Offset Type set to: "O" indicates the specification by the immediate value, and 

indicates that the offset value defined in the graphics stream is invalid; and "1" indicates 

that it is the correction value for correction to the offset value defined in the graphics 

stream. The Direction set to: "O" indicates the minus direction; and "1" indicates the 

plus direction. The "3D Offset for Right" indicates the offset for the right view, and 

10 "3D Offset for Left" indicates the offset for the left view. 

15 

[0897] The values of this system parameter can be set from the program on the disc. 

In that case, this system parameter can be used to change the depth of the graphics 

depending on the scene, for example. 

[0898] (2D/3D switch user operation) 

The following describes the 2D/3D switch user operation APL Figs. 80A and 

80B show the user operation API for switching between the 2D and 3D display methods. 

The API shown in Fig. 80A has an argument for identifying the display method to 

which the current one is to be switched. This API is an API between the user event 

processing unit and the middleware. The description format of this API is 

20 "Change3DpresentationType (3DpresentationType)". As the argument "3D 

Presentation Type", any of"00:2D", "01:3D-LR", and "10:3D-Depth" can be specified. 

[0899] Indication of whether to permit the use of "Change3DpresentationType" API 

can be embedded into the user operation mask table. Fig. 80B shows an example of 

description into the source code when "Change3DpresentationType" is described in the 

25 user operation mask table (UO_mask_table). 

[0900] (Change of 3D offset) 

The following describes the Change 3D Offset command. 

[0901] Fig. 81 shows the operation codes and operands of the Change lplane+Offset 

mode command. The upper part of Fig. 81 shows a bit assignment to the operation 

30 code and operands. This command has two operands that can specify the offset for the 
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right view and the offset for the left view. 

[0902] (2D/3D switch command) 

The lower part of Fig. 81 shows the 2D/3D switch command. The operand of 

this command_can specify any of "2D", "1 plane+ Offset", "3D-LR", and "3D-Depth". 

5 [0903] (Switching between playback modes in 3D) 

The following describes the commands used for switching between playback 

modes in 3D. The commands can be used to change the values of the above-described 

system parameters and switch between display methods. 

[0904] Fig. 82 shows the Change 3D Presentation Type command. The upper part of 

10 Fig. 82 shows the bit assignment. A bit sequence [b63:b32] "3D Display Type" in this 

command indicates that the playback mode is changed. 

The lower part of Fig. 82 shows the format of the graphics offset value setting 

command. This command sets the 3D playback type in any PSR (Set 3D Presentation 

Type to PSRxx), and the operand can specify any of "2D", "l plane+ Offset", "3D-LR", 

15 and "3D-Depth" as the mode after switching. 

[0905] (Embodiment 14) 

The present embodiment describes the method of sharing a part common to the 

2D AV stream and the 3D AV stream so that the data size is restricted to the necessary 

minimum. 

20 [0906] Figs. 83A through 83C show how transport streams for three modes are stored 

in the files. As shown in these figures, in order to efficiently read out, from the disc, 

the data blocks required for the LR method and the data blocks required for the depth 

method, the data blocks for the left view (L), the data blocks for the right view (R), and 

the data blocks for the depth (D) are recorded on the disc in an interleaved manner. 

25 The data blocks for each mode are referenced by the file system so that the three stream 

files of the interleaved AV clips are defined on the recording medium. 

[0907] The playlist for the 2D playback (2D PlayList) references the file containing 

the data blocks for the left view (L), and the playlist for the LR method (3D(LR) 

PlayList) references the AV clip containing the data blocks for the left view (L) and the 

30 AV clip containing the data blocks for the right view (R). 
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· [0908] The following describes the recording method for recording the data blocks for 

the left view (L), the data blocks for the right view (R), and the data blocks for the depth 

(D) onto the disc in an interleaved manner. 

[0909] These data blocks arranged in an interleaved manner constitute the 

5 stereoscopic interleaved stream file. The stereoscopic interleaved stream file is 

cross-referenced by the following three files. The first file is a stream file of Clip 1 

(2D/L) that contains only the data blocks for the left view (L). The second file is a 

stream file of Clip 2 (R) that contains only the data blocks for the right view (R). The 

third file is a stream file of Clip 3 (D) that contains only the data blocks for the depth 

10 (D). When such cross-reference is realized, the playback device has only to read out a 

stream file corresponding to a playback mode among the three niodes when the 

playback device is set to the playback mode. 

[0910] The top part of Fig. 83A shows that, in the stereoscopic interleaved stream file, 

the data blocks for the left view (L), the data blocks for the right view (R), and the data 

15 blocks for the depth (D) are arranged in the order ofR, L, D, R. L, Din the interleaved 

manner. 

[0911] The part under the top part of Fig. 83A shows three stream files that 

respectively store Clip 1 (2D/L), Clip 2 (R), and Clip 3 (D). The cross-reference 

indicates that Clip 1 (2D/L) stores only the data blocks for the left view (L), Clip 2 (R) 

20 stores only the data blocks for the right view (R), and Clip 3 (D) stores only the data 

blocks for the depth (D). The left-hand side of Fig. 83A shows the three modes: 2D; 

3D-LR; and 3D-depth. The lines connecting the three modes with the three stream 

files shows the use relationship indicating which AV clips are used by which modes. 

[0912] The use relationship indicates that AV clip 1 can be referenced in any of the 

25 2D, 3D-LR, and 3D-depth modes; AV clip 2 can be referenced only in the 3D-LR 

mode; and AV clip 3 can be referenced only in the 3D-depth mode. 

[0913] Another method for realizing the cross-reference is to pack the data blocks for 

the left view (L) and the right view (R), which are required for the 3D-LR mode, to the 

stream file of one AV clip, and to pack the data blocks for the left view (L) and the 

30 depth (D), which are required for the 3D-depth mode, to the stream file of one AV clip. 
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[0914] The right-hand side of Fig. 83B shows three stream files that respectively store 

Clip 1 (2D/L), Clip 2 (LR), and Clip 3 (LD). The cross-reference indicates that Clip 1 

(2D/L) stores only the data blocks for the left view (L), Clip 2 (LR) stores the data 

blocks for the left view (L) and the right view (R), and Clip 3 (LD) stores the data 

5 blocks for the left view (L) and the depth (D). 

[0915] The left-hand side of Fig. 83B shows the three modes: 2D; 3D-LR; and 

3D-depth. The lines connecting the three modes with the three stream files shows the 

use relationship indicating which AV clips are used by which modes. 

[0916] The use relationship indicates that AV clip 1 can be referenced only in the 2D 

10 mode; AV clip 2 can be referenced onlyin the 3D-LR mode; and AV clip 3 can be 

referenced only in the 3D-depth mode. 

[0917] A still another method for realizing the cross-reference is to multiplex the data 

blocks for the left view (L), the right view (R), and the depth (D) into one transport 

stream so that they can be reference by the playlists that correspond to the three 

15 playback modes. 

[0918] The right-hand side of Fig. 83C shows a transport stream in which the data 

blocks for the left view (L), the right view (R), and the depth (D) are multiplexed. The 

left-hand side of Fig. 83C shows three playlists: 2D playlist; 3D(LR) playlist; and 

3D(depth) playlist. The lines connecting the three playlists with the stream file shows 

20 the use relationship indicating which AV clips are used by which modes. 

[0919] Any of the above-described methods can be used to record the data, and any of 

the above-described methods stream identifiers are preliminarily assigned to the streams. 

This makes it easy and efficient to extract each type of data. 

[0920] Fig. 84 shows, in the form of a table, the multiplexing at the transport stream 

25 level. The uppermost row of Fig. 84 indicates the AV clips for: 2D/L (Clipl (2D/L); R 

(Clip2 (R); and Depth (Clip3 (D), and 1 Clip. The left-most column of Fig. 84 

indicates the primary video stream, primary audio stream, PG stream, IG stream, 

secondary video stream, and secondary audio stream. In the example shown in Fig. 84, 

Clips 1, 2, and 3 are disposed in the interleaved manner. The 2D playback device 

30 plays back only AV clip 1, the 3D-LR playback device plays back AV clips 1 and 2, 
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and 3D-depth playback device plays back AV clips 1 and 3. 

[0921] (Embodiment 15) 

The present embodiment describes which elementary streams of which packet 

identifiers are subjected to the playback in correspondence with the stream ~umber set 

5 in the playback device when the playback device is set to any of the 3D-LR, 3D-depth, 

and "1 plane + offset" modes. 

[0922] In the following description of the present embodiment, it is presumed that the 

packet identifiers (PIDs) of the graphics streams for 2D, LR, and Depth are segmented 

in the rages of +20/40/60. Note that any PID value can be specified directly from the 

10 stream selection table. 

[0923] In the case of the PG stream, the following rule is made, for example: in order 

to associate the 2D PG stream with the stereoscopic PG stream, the PIDs of the 

multiplexed streams are associated such that the PIDs of the stereoscopic PG stream are 

obtained by adding Ox20/0x40/0x60 to the PIDs of the 2D PG stream. 

15 [0924] Fig. 85 shows the assignment of PIDs to the transport stream (TS) packets. 

The AV clips contain TS packets to which these PIDs are assigned. 

[0925] Figs. 86A through 86C show the primary video stream and the primary audio 

stream. 

[0926] The frames represented by the dotted lines in Fig. 86A show which TS packets 

20 of which PIDs are the target of demultiplexing in each output mode. The example 

shown in Fig. 86A indicates that: the TS packets constituting the base view are the 

target of demultiplexing in the 2D mode; the TS packets constituting "the base view + 

the dependent view" are the target of demultiplexing in the 3D-LR mode; and the TS 

packets constituting "the base view +the depth information" are the target of 

25 demultiplexing in the 3D-depth mode. More specifically, when the playback device is 

in the 2D mode, the TS packet of PID=Ox 1101 is the target of demultiplexing. 

[0927] When the playback device is in the 3D-LR mode, the TS packet of 

PID=Ox 1101 and the TS packet of PID=Ox 1012 are the target of demultiplexing. 

[0928] When the playback device is in the 3D-depth mode, the TS packet of 

30 PID=Oxl 101 and the TS packet of PID=Ox1013 are the target of demultiplexing. 
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[0929] The table shown in Fig. 86B shows combinations with which the secondary 

video stream cannot coexist. According to Fig. 86B, the secondary video stream 

cannot coexist with the combination ofMPEG-4 AVC Base View as the base-view 

stream and MPEG-4 A VC Dependent View as th~ dependent-view stream. Also, the 

5 secondary video stream cannot coexist with the combination of the base-view stream 

and the dependent-view stream that are both MPEG-4 AVC; and the combination of the 

base-view stream and the dependent-view stream that are both VC-1. 

[0930] Also, the secondary video stream cannot coexist with the combination of the 

base-view stream and the dependent-view stream that are both MPEG-2 Video. 

10 [0931] Fig. 86C shows the internal structures of the primary audio streams to which 

stream numbers 1, 2, and 3 have been assigned, respectively. Basically, the audio 

stream is used in common to the 2D mode and the 3D mode. The frames represented 

by the dotted line indicate the TS packets that are the targets of demultiplexing in the 

three modes. In Fig. 86C, it is presumed that the audio stream with PID=Oxl 101 is a 

15 channel-extended stream. 

[0932] When the stream number of the audio stream is set to "1" in the 2D/3D 

playback mode, the TS packet with PID=Oxl 100 becomes the target of demultiplexing. 

[0933] When the stream number of the audio stream is set to "2" in the 2D/3D 

playback mode, the TS packet with PID=Ox 1101 becomes the target of demultiplexing. 

20 [0934] When the stream number of the audio stream is set to "3" in the 2D playback 

mode, the TS packet with PID=Oxl 102 becomes the target of demultiplexing. 

[0935] Figs. 87 A through 87C show TS packets constituting the PG stream, IG stream, 

and text subtitle stream. 

[0936] Fig. 87 A shows PG streams to which stream numbers 1 and 2 are assigned. 

25 The 2D subtitle and the 3D subtitle correspond to each other one to one. 

[093 7] The frames represented by the dotted line in the figures indicate the TS packets 

that are the targets of demultiplexing in the three modes: 2D playback mode; 3D-LR 

mode; and 3D-depth mode. 

[0938] When the stream number of the PG stream is set to "1" in the 3D-depth mode, 

30 the PG stream composed of TS packet with PID=Ox1260 is played back. 
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[0939] When the stream number of the PG stream is set to "l" in the 2D mode, the "1 

plane+ offset" mode, or the 3D-LR mode, the TS packet with PID=Oxl200 becomes the 

target of demultiplexing. 

[0940] When the stream number of the PG stream is set to "2" in the 3D-depth mode, 

5 the PG stream composed of TS packet with PID=Ox1261 becomes the target of 

demultiplexing. 

[0941] When the stream number of the PG stream is set to "2" in the 2D mode or the 

"1 plane+ offset" mode, the PG stream composed of TS packet with PID=Ox1201 

becomes the target of demultiplexing. 

10 [0942] When the stream number of the PG stream is set to "2" in the 3D-LR mode, the 

PG stream composed of TS packets with PID=Ox1221 and PID=Ox1241 becomes the 

target of demultiplexing. 

[0943] Fig. 87B shows the text subtitle streams. 

[0944] When the stream number of the text subtitle stream is set to "1" in the 2D 

15 mode, the TS packet with PID=Ox1800 becomes the target of demultiplexing. When 

the stream number of the text subtitle stream is set to "2" in the 2D mode, the TS packet 

with PID=Ox 1800 becomes the target of demultiplexing, as well. 

[0945] When the stream number of the text subtitle stream is set to "1" or "2" in the "1 

plane+ offset (3D-LR)" mode or the 3D-depth mode, the TS packet with PID=Ox1801 

20 becomes the target of demultiplexing. 

[0946] Fig. 87C shows the IG streams. 

[0947] When the stream number of the IG stream is set to "l" in the 3D-depth mode, 

the TS packet with PID=Ox1460 becomes the target of demultiplexing. When the 

stream number of the IG stream is set to "2" in the 3D-depth mode, the TS packet with 

25 PID=Ox1461 becomes the target of demultiplexing. 

[0948] When the stream number of the IG stream is set to "1" in the 2D mode or the 

"I plane+ offset" mode, the TS packet with PID=Ox1400 becomes the target of 

demultiplexing. When the stream number of the IG stream is set to "2" in the 2D 

mode or the "1 plane+ offset" mode, the TS packet with PID=Ox1401 becomes the 

30 target of demultiplexing. 
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[0949] When the stream number of the IG stream is set to "1" in the 3D-LR (2Dec) 

mode, the TS packet with PID=Ox1400 becomes the target of demultiplexing. When 

the stream number of the IG stream is set to "2" in the 3D-LR (2Dec) mode, the TS 

packet with PID=Ox1421 and the TS packet with PID=Ox1441 become the target of 

5 demultiplexing. 

[0950] Figs. 88A and 88B show the TS packets constituting the secondary video 

stream and the secondary audio stream. 

[0951] Fig. 88A shows the secondary audio stream. 

[0952] When the stream number is set to "l" in the 3D-LR mode, the TS packet for 

10 the right view with PID=Ox1B20 and the TS packet for the left view with PID=OxlBOO 

become the target of demultiplexing. 

[0953] When the stream number is set to "l" in the 2D mode, the TS packet for the 

left view with PID=OxlBOO becomes the target of demultiplexing. 

[0954] When the stream number is set to "1" in the "l plane+ offset" mode, the TS 

15 packet for the left view with PID=Ox 1 BOO and the offset information become the target 

of demultiplexing. 

[0955] When the stream number is set to "l" in the 3D-depth mode, the TS packet for 

the left view with PID=OxlBOO and the TS packet for the depth information with 

PID=Ox1B40 become the target of demultiplexing. 

20 [0956] When the stream number is set to "2" in any of the modes, the TS packet for 

the left view with PID=OxlBOO becomes the target of demultiplexing. 

[0957] When the primary video stream is the 3D display format, it is possible for the 

secondary video stream to select any of the 2D playback mode, "1 plane + offset" mode, 

3D-LR mode, and 3D-depth mode depending on the decode capability of the playback 

25 device and the display format of the primary video stream. 

[0958] The following explains the case where the primary audio stream is mixed to be 

output. 

[0959] The secondary audio stream, like the primary audio stream, may be the same in 

both the 2D and the 3D, or may be separately prepared for the 2D and the 3D, 

30 respectively. When it is separately prepared for the 2D and the 3D, the extended 
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stream may be set, or it may be segmented. 

[0960] Fig. 88B shows the secondary audio streams. 

[0961] When the stream number is set to "l" in the 2D playback mode, the TS packet 

with PID=OxltOO becomes the target of demultiplexing. When the stream number is 

5 set to "l" in the 3D playback mode, the TS packet with PID=Oxl 100 becomes the target 

of demultiplexingm, as well. 

[0962] When the stream number is set to "2" in the 2D or 3D playback mode, the TS 

packet with PID=Ox 1101 becomes the target of demultiplexing. 

[0963] When the stream number is set to "3" in the 2D playback mode, the TS packet 

10 with PID=Oxl 102 becomes the target of demultiplexing. When the stream number is 

set to "3" in the 3D playback mode, the TS packet with PID=Oxl 103 becomes the target 

of demultiplexing. 

[0964] This completes the description of the management of the streams for the 

2D/3D display format. 

15 [0965] (Embodiment 16) 

The present embodiment relates to an improvement regarding the connection 

state indicated by the connection state information. 

[0966] The connection state information indicates the connection type of the 

connection between the current playitem and the preceding playitem when the 

20 corresponding playitem becomes the current playitem indicated by the current playitem 

information. It should be noted here that the playitem is composed of an STC 

sequence for which In_ Time and Out_ Time are set, and an ATC sequence composed of 

the "mother" of the STC sequence. The connection between a playitem and the 

preceding playitem falls into any of the following three types depending on whether the 

25 . ATC sequences are continuously connected, or whether the STC sequences are 

continuously connected. 

[0967] The first one is a connection type called "connection_ condition = l" in which 

the ATC sequences and the STC sequences are not connected continuously, and the 

seamless playback is not guaranteed. 

30 [0968] The second one is a connection type called "connection_ condition = 5" in 
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which the ATC sequences are not continuous, and a clean break is present in the STC 

sequences. In the connection type involving the clean break, in two video streams that 

are played back continuously, (i) the start time of the first video presentation unit in the 

video stream that is positioned immediately after the connection point and (ii) the end 

5 time of the last video presentation unit in the video stream that is positioned 

immediately before the connection point, are continuous in the system time clock time 

axis. This makes the seamless connection possible. 

[0969] On the other hand, in two audio streams that are played back continuously via 

a connection point of the ATC sequence, there is an overlap between (i) the start time of 

10 the first audio presentation unit in the audio stream that is positioned immediately after 

the connection point and (ii) the end time of the last audio presentation unit in the audio 

stream that is positioned immediately before the connection point. With respect to this 

overlap, the audio output is muted. 

[0970] The third one is a connection type called "connection_ condition= 6" in which 

15 the ATC sequences and the STC sequences are connected continuously. In this 

connection type, the connection point of the two video streams via the connection 

matches the boundary between GOPs. 

[0971] The seamless connection in "connection_ condition= 5" is realized by the 

following procedure. 

20 [0972] A differential value of ATC (ATC_delta) between the current ATC sequence 

and the preceding A TC sequence is stored in the clip information. Thus, a value 

(ATC2) measured by the clock counter for processing ATC_ Sequence constituting the 

current playitem is obtained by adding ATC_ delta to a value (ATCl) measured by the 

clock counter for processing ATC_ Sequence constituting the preceding playitem. 

25 [0973] Also, an offset value called "STC_delta" is obtained when playitems are 

switched. 

[0974] The "STC_delta" value is added to a value (STCl) measured by the clock 

counter for processing the STC sequence constituting the preceding playitem. This 

results in a value (STC2) measured by the clock counter for processing the STC 

30 sequence constituting a new current playitem. 
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[0975] The offset value "STC_delta" is obtained by the following equation, where 

"PTSl(lstEND)" represents the display start time of the last picture played back in the 

first S TC sequence, "Tpp" represents the display period of the picture, 

"PTS2(2ndSTART)" represents the display start time of the first picture played back in 

5 the second STC sequence, and it is taken into account that, when CC= 5, the time 

"PTSl(lstEND) + Tpp" should match the time "PTS2(2ndSTART)". 

STC_delta = PTSl(lstEND) + Tpp - PTS2(2ndSTART) 

[0976] Here, the basic stream selection table and the extension stream selection table 

are considered. When the above-described seamless connection is to be realized, it is 

10 required that the tables are the same for continuous two pieces of playitem information. 

However, the basic stream selection table and the extension stream selection table may 

be different in the file specification method. 

[0977] The ESs in two stream files and ESs multiplexed in one clip can be connected 

seamlessly when the same ESs are permitted in both the basic stream selection table and 

15 the extension stream selection table, under the conditions that the streams have the same 

stream attributes, and so on. 

[0978] That is to say, the playitem information for 2TS interleave and the playitem 

information for 1 TS multiplexing can be connected together when the same ESs are 

permitted in both the basic stream selection table and the extension stream selection 

20 table. 

[0979] The above-described connections occur in the following cases: 

[0980] a) connection of playitem information in the multi-angle section; 

b) connection of playitem information for the disc content and the downloaded 

content; and 

25 c) connection of playitem information for a moving picture and a still picture. 

Figs. 89A and 89B show the forms for seamlessly connecting two playitems. 

Fig. 89A shows the structure for seamlessly connecting streams in two clip files and 

streams multiplexed in one clip. 

[0981] Fig. 89B shows the setting of In_Time and Out_Time in the sub-playitem. 

30 The sub-playitems included in the sub-paths of the types 8, 9, 10 have the same start 
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time and end time as the corresponding playitem information. 

[0982] (Embodiment 17) 

The present embodiment proposes that, when 3D/2D-shared data block B[i]ss 

and 2D-only data block B[i]2D are provided in each recording layer of the multi-layered 

5 optical disc, a playback path that is played back via these data blocs is provided. 

[0983] According to the writing of stream files disclosed in an earlier embodiment, a 

3D-only data block B[i]ss and a 2D-only data block B[i]2D are written immediately 

before a layer boundary. Thus a new sub-path is defined as a 3D bypass path for 

switching between files that are referenced at the layer boundary by the 2D playback 

10 device and the 3D playback device. 

[0984] Figs. 90A through 90C show the sub-path types for switching between files at 

the layer boundary. Fig. 90A shows that: when the sub-path type is "8", the sub-path 

is the dependent view for LR; when the sub-path type is "9", the sub-path is the 

dependent view for Depth; and when the sub-path type is "10", the sub-path is the 3D 

15 bypass path for switching between files that are referenced at the layer boundary by the 

2D playback device and the 3D playback device. When there is no need to switch 

between 2D and 3D in one playlist, the playlist may be divided. 

[0985] In the 3D-only disc (without allocation for 2D playback device), the bypass by 

the sub-path of type "10" is not used, but the clip referenced by the playitem 

20 information is played back. 

[0986] Fig. 90B shows the AV clips constituting the sub-paths of sub-path types "8" 

and "9". Fig. 90C shows the AV clips constituting the sub-path of sub-path type "1 O". 

As described earlier in other embodiments, the AV clip for 2D playback and the AV 

clip for 3D playback need to be separated from each other at a position, such as a layer 

25 boundary, where a long jump occurs. This is why the sub-playitem of sub-path type 

"10" is composed of AV clip 2 and AV clip 3. 

[0987] (Embodiment 18) 

In the embodiments so far, the extension stream selection table supports the 

3D-LR method and the "l plane+ offset" mode. The present embodiment provides 

30 description of the extension stream selection table that supports the 3D-depth method, 
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as well. 

[0988] The following describes how to describe the stream registration sequences for 

permitting the playback of the primary video stream and the primary audio stream. 

_ [0989] Fig. 91 shows one example of how to describe, using the source code, the 

5 stream registration sequences for -permitting the playback of the primary video stream 

and the primary audio stream. 

[0990] The first "for" statement defines the stream registration sequence of the 

pnmary video stream, and 1s a loop statement that defines 

"dependent_ view_is_available", "depth_is_ available", and two "if' statements as many 

10 as the number of primary video streams. 

[0991] The "dependent_view_is_available" indicates whether or not a data block for 

the right view exists. The "depth is available" indicates whether or not a data block 

for the depth exists. When such a data block exists, the "Stream_ entry" in this loop 

includes a PID for identifying the clip file that corresponds to the data block, and for 

15 identifying the target data in the clip file. 

[0992] The "if' statement whose conditional express10n 1s 

"dependent_ view _is_ available" in the "for" statement indicates that the stream entry and 

the stream attribute are added if "dependent_ view _is_ available" is valid. 

[0993] The "if' statement whose conditional expression is "depth _is_available" in the 

20 "for" statement indicates that the stream entry and the stream attribute are added if 

"depth _is_available" is valid. 

[0994] The second "for" statement defines the stream registration sequence of the 

primary audio stream, and is a loop statement that defines "replace_3D_audio_stream", 

the stream entry, and the stream attribute as many as the number of primary audio 

25 streams. 

[0995] The "replace _3D _audio_ stream" indicates whether or not the audio stream 

should be replaced during the execution of the 3D playback mode. 

[0996] (PG text subtitle stream) 

The following describes how to describe the stream registration sequences for 

30 permitting the playback of the PG text subtitle stream. It is described so that it is 
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detected whether or not LR-method data and depth information exist in correspondence 

with one stream number, and necessary files are specified. 

[0997] Fig. 92 shows one example of how to describe, using the source code, the 

stream registration sequences for the PG text subtitle stream. 

[0998] The "for" statement in the drawing defines a loop m which 

"offset is available" indicating whether or not the offset is valid, 

"LR_streams_are_available" indicating whether or not the LR method is valid, 

-"Depth_stream_is_available" indicating whether or not the 3D-depth method is valid, 

and three "if'' statements are repeated as many as the number of text subtitle streams. 

10 [0999] The "if'' statement whose conditional expression is "offset_is_available" 

indicates that the stream entry and the stream attribute are added if "offset_is _available" 

is valid. 

[ 1000] The "if'' statement whose conditional expression is 

"LR_ streams_ are_ available" indicates that the stream entry for left, the stream entry for 

15 right, and the stream attribute are added if "LR_streams_are_available" is valid. 

[ 1001] The "if'' statement whose conditional express10n is 

"Depth_stream_is_available" indicates that the stream entry and the stream attribute are 

added if "Depth_ stream _is_ available" is valid. 

[1002] (IG stream) 

20 The following describes how to describe the stream registration sequences for 

permitting the playback of the IG stream. 

[1003] Fig. 93 shows one example of how to describe the stream registration 

sequences for the IG stream. 

[1004] The "for" statement m the drawing includes "offset_is_available", 

25 "LR_streams_are_available", "Depth_ stream_is_available", and three "if'' statements as 

many as the number of text subtitle streams. 

30 

[1005] The "if'' statement whose conditional express10n is "offset is available" 

indicates that the stream entry and the stream attribute are added if "offset is available" 

is valid. 

[1006] The "if'' statement whose conditional expression is 
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"LR_ streams_ are_ available" indicates that the stream entry for left, the stream entry for 

right, and the stream attribute are added if "LR_streams_are_available" is valid. 

[1007] The "if' statement whbse conditional expression IS 

"Depth_ stream_ is_ available" indicates that the stream entry and the stream attribute are 

5 added if "Depth_ stream_ is_ available" is valid. 

[ 1008] Fig. 94 shows one example of how to describe the stream registration 

sequences for the secondary audio stream and the secondary video stream. 

[1009] (Secondary audio stream) 

The following describes how to describe the stream registration sequences for 

10 permitting the playback of the secondary audio stream. 

[1010] The first "for" statement forms a loop m .which a set of 

"replace_3D_audio_stream", the stream entry, and the stream attribute is defined as 

many times as the number of secondary audio streams. The 

"replace_ 3 D _audio_ stream" indicates whether or not the secondary audio stream should 

15 be replaced during the execution of the 3D playback mode. 

[ 1011] The second "for" statement includes the pair of "dependent_ view _is_ available" 

and "Depth_is_available", and two "if' statements. 

[1012] The "if' statement whose conditional expression IS 

"dependent_ view _is_ available" indicates that the stream entry and the stream attribute 

20 are added if "dependent_ view _is_ available" is valid. 

[1013] The "if' statement whose conditional expression IS "Depth_is_available" 

indicates that the stream entry and the stream attribute are added if "Depth_is_available" 

is valid. 

[1014] (Secondary video stream) 

25 The following describes how to describe the stream registration sequences for 

permitting the playback of the secondary video stream. 

[1015] The second "for" statement is a loop statement m which 

"dependent_view_is_available", "Depth_is_ available", and two "if' statements are 

defined as many times as the number of secondary video streams. 

30 [1016] The "if' statement whose conditional expression IS 
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"dependent_ view _is_ available" in the "for" statement indicates that the stream entry and 

the stream attribute are added if "dependent_ view _is_ available" is valid. 

[1017] The "if' statement whose conditional expression is "Depth_is_available" in the 

"for" statement indicates that the stream entry and the stre~ attribute are added if 

5 "Depth _is_ available" is valid. 

[1018] As described above, according to the present embodiment, it is possible to 

create the extension stream selection table that can support the 3D-depth method, as 

well as the 3D-LR method and the "1 plane+ offset" mode. 

[1019] (Embodiment 19) 

1 0 The present embodiment explains the plane offset of the text subtitle stream. 

[1020] The text subtitle (textST) stream is not multiplexed in the AV stream. 

Accordingly, when the text subtitle stream is to be played back, the substantive data of 

the text subtitle stream and the fonts that are used to extend the text need to be 

preloaded into the memory. Also, which languages of text subtitle streams can be 

15 normally displayed is set in the capability flags provided in correspondence with the 

language codes in the BD-ROM playback device. On the other hand, the capability 

flags need not be referenced when the subtitle by the PG stream is played back. This 

is because the subtitle by the PG stream can be played back only by extending the 

run-length-compressed subtitle. 

20 [1021] Up to now, the general structure of the text subtitle stream has been described. 

The following describes an improvement of the text subtitle stream unique to the 3D 

playback mode. For the text subtitle stream (composed of TS packets Ox1801) that is 

the target of playback in the "1 plane+ offset (3D-LR)" mode and the 3D-depth mode, 

the plane offset can be updated in a unit of a frame, and the pallet structure for plane can 

25 be added. These are realized to meet the demand that, to change the depth smoothly, 

only the offset information should be sent for each frame to the text subtitle decoder. 

[ 1022] With use of the differential between two pieces of offset information, it is 

possible to change the depth linearly over time. It is also possible to change the offset 

by adjusting the speed smoothly by supplementing the interval between two points 

30 linearly. 
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[1023] Fig. 95 is a graph indicating the temporal change in the plane offset of the text 

subtitle stream. In Fig. 95, the dotted line indicates a non-linear supplement, and the 

solid line indicates a linear supplement. 

[ 1024] As described above, _according to the present embodiment, the linear 

5 supplement and non-linear supplement can be used to set the plane offset. This makes 

it possible to change the pop-out level of the subtitle smoothly. 

[1025] (Embodiment 20) 

The present embodiment relates to an improvement of the plane memory 

existing in the lowest layer in the layer model of the plane. The plane memory is 

10 called a background plane memory, and stores the background image (wallpaper). The 

data stored in the background plane memory is used as the background image 

(wallpaper) when the pop-up menu of the interactive graphics is played back or when 

the BD-J application displays the pop-up menu. In the present embodiment, the data 

stored in the background plane is changed so that the display format changes as the 

15 primary video stream switches between 2D and 3D. Fig. 96 shows the I-picture 

constituting the background image. To set the background image (wallpaper), JPEG 

or I-frame is specified for each of L and R. When switching between 2D and 3D is 

performed, either the left or right image that is specified by the Main View attribute(= L 

or R) is displayed. 

20 [ 1026] (Embodiment 21) 

The playback device 200 recited in Embodiment 8 is provided with a local 

storage including the built-in medium drive and removable medium drive, and is 

structured presuming that data is written into these storages. This indicates that the 

playback device of the present application has a function of a recording device, as well. 

25 When the playback device 200 functions as the recording device, the playlist 

information including the extension stream selection table is written as follows. 

[1027] i) When the playback device 200 has a function to receive the on-demand 

manufacture service or the electronic sell-through service (MODEST), the writing of the 

BD-J object is performed as follows. 

30 [1028] That is to say, when the playback device 200 receives the supply of the BD-J 
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object by the on-demand manufacture service or the electronic sell-through service 

(MODEST), a default directory and the MODEST directory are created under the root 

directory of the removable medium, and the BDMV directory is created under the 

MO~EST directory. This MODEST directory is the first MODEST directory which is 

5 created when the service is received for the first time. When the user receives the 

service for the second time or later, the control unit in the playback device 200 creates 

the MODEST directory that corresponds to the service of the second time or later. 

[1029] As described above, upon obtaining the playlist information, the control unit 

writes the start-up program into the default directory, and writes the BD-J object into 

10 the BDMV directory under the default directory. The start-up program is a program 

that is to be executed first when the recording medium is loaded into the playback 

device 200. The start-up program causes the playback device 200 to display the menu 

for receiving from the user the operation for selecting the BDMV directory, and causes 

the playback device 200 to execute the route change function. The root change 

15 function is a function that, when the user performs a selection operation on the menu, 

causes it to recognize the MODEST directory to which the selected BDMV directory 

belongs, as the root directory. With the root change function, it is possible to execute 

the playback control based on the playlist information obtained by the same control 

procedure as for playing back the BD-ROM. 

20 [1030] ii) Implementation as recording device realizing managed copy 

The recording device may write the digital stream by the managed copy. 

[ 1031] The managed copy is a technology that, when a digital stream, playlist 

information, clip information, or application program is to be copied from a read-only 

recording medium such as the BD-ROM to another optical disc (BD-R, BD-RE, 

25 DVD-R, DVD-RW, DVD-RAM or the like), hard disk, removable medium (SD 

memory card, memory stick, compact flash™, smart medium, multi-media card or the 

like), has a communication with a server to perform an authentication, and permits the 

copy only if the authentication results in success. This technology makes it possible to 

perform controls, such as limiting the number of backups, and permitting the backup 

30 only with billing. 
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[1032] When a copy from the BD-ROM to the BD-R or BD-RE is to be·performed, 

and the copy source and the copy destination have the same recording capacity, the 

managed copy only requires a sequential copy of the bit stream in the BD-ROM from 

the innermost circumference to the outermost circumference. 

5 [1033] When the managed copy is the one that assumes a copy between different 

types of mediums, a transcode is necessary. Here, the "transcode" means a process for 

adapting the digital stream recorded in the BD-ROM to the application format of the 

copy-destination medium by converting the format of the digital stream from the 

MPEG2 transport stream format to the MPEG2 program stream format or the like, or 

10 re-encoding after decreasing the bit rates assigned to the video stream and the audio 

stream. In the transcode, it is necessary to obtain the AV clip, clip information, and 

playlist information by performing the above-described real-time recording process. 

[1034] As described above, according to the present embodiment, it is possible to 

implement the playback devices having been described in the earlier embodiments as 

15 recording/playback devices of dual type. 

[1035] (Embodiment 22) 

The present embodiment relates to an improvement of the audio stream. 

[1036] The encoding methods of the audio stream include DD/DD+, DTS-HD, and 

DD/MLP, as well as LPCM. The audio frame of the audio streams encoded by the 

20 encoding methods such as DD/DD+, DTS-HD, and DD/MLP is composed of basic data 

and extension data. The basic data and extension data of DD/DD+ are respectively the 

independent substream and the dependent substream; the basic data and extension data 

of DTS-HD are respectively the core substream and the extension substream; and the 

basic data and extension data of DD/MLP are respectively the DD data and the MLP 

25 audio. 

[1037] To support these encoding methods, the playback device is provided with: a 

configuration register that indicates, for each encoding method, whether the stereo 

playback capability or the surround playback capability is present; a language setting 

register that indicates the language setting of the playback device; and a stream number 

30 register that stores the audio stream number of the audio stream that is the target of 
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playback. And, in order to select a playback target from among a plurality of audio 

streams, the playback device executes a procedure that judges which among a plurality 

of conditions are satisfied by each of a plurality of audio stream recorded on the 

recording medium, and selects an audio stream based on the combination of conditions 

5 satisfied by each audio stream. 

[1038] The plurality of conditions include the first, second, and third conditions. 

The first condition is whether the audio stream can be played back, which is judged by 

comparing the encoding method of the audio stream with the value set in the 

configuration register. The second condition is whether the language attributes match, 

10 which is judged by comparing the language code of the audio stream with the value set 

in the language setting register. The third condition is whether the surround output can 

be performed, which is judged by comparing the number channels of the audio stream 

with the value set in the configuration register. 

[1039] When there is no audio stream that satisfies all of the first, second, and third 

15 conditions, an audio stream which, among audio streams satisfying the first and second 

conditions, is the first one registered in the STN_table is selected, and the stream 

number of the selected audio stream is set in the stream number register (PSRl) in the 

playback device. With such a procedure, an optimum audio stream is selected. The 

setting register in the playback device includes a first group of flags corresponding to 

20 the basic data of a plurality of encoding methods and a second group of flags 

corresponding to the extension data of the plurality of encoding methods. The first 

group of flags is composed of a plurality of flags that indicate, for each encoding 

method, whether the surround output of the basic data can be processed. The second 

group of flags is composed of a plurality of flags that indicate, for each encoding 

25 method, whether the surround output of the extension data can be processed. 

[1040] The audio streams are not influenced by the playback method of television. 

Thus the audio streams can be shared by the 2D mode and the 3D mode if the audio 

streams having sound effect and localization in 5.1 channel or the like are recorded. 

[1041] The 2D mode and the 3D mode in display format differ in visual display. 

30 The above-described encoding methods adopted in the audio streams can localize the 
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sound in front of the display by using the multi-channel such as the 5.1 channel. 

[1042] In above-mentioned case, an extended multi-channel playback is available only 

in the playback devices that support the multi-channel extension method. The 

above-described encoding methods already support the multi-channeJ extension method, 

5 and there is no need to.change audio between the 2D mode and the 3D mode. 

[1043] However, if it is desired that the 2D mode and the 3D mode have different 

sound localizations, extension portions, which can be played back only by the 3D 

playback devices, may be set in the audio streams, or the audio to be played back may 

be switched between the 2D mode and the 3D mode. 

10 [1044] In order that the 2D playback mode and the 3D playback mode have different 

sound localizations or the like, extension data for the 3D playback mode is set in the 

audio access unit constituting the audio stream, and the stream registration sequence of 

the audio stream is set in the extension stream selection table so that different TS 

packets are demultiplexed in the 2D playback mode and the 3D playback mode. And 

15 then, in the 3D playback mode, the audio stream for the 3D playback mode is played 

back. In this way, the sound localization unique to the 3D playback mode can be 

realized. 

[1045] However, even when different audio streams are played back in the 2D 

playback mode and the 3D playback mode, the streams having the same stream number 

20 should have the same language attribute. With respect to a stream number, there 

should be no audio that can only be played back in the 2D mode, or no audio that can 

only be played back in the 3D mode. This rule is necessary to prevent the user from 

being confused when switching between the 2D playback mode and the 3D playback 

mode is made. 

25 [ 1046] Even when different audio streams are prepared for the 2D playback mode and 

the 3D playback mode, respectively, the language attribute of the audio stream for the 

2D mode should be made consistent with the language attribute of the audio stream for 

the 3D mode. 

(Embodiment 23) 

30 The present embodiment describes an example structure of a playback device 
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for playing back the data of the structure described in an earlier embodiment, which is 

realized by using an integrated circuit 603. 

[1047] Fig. 97 shows an example structure of a 2D/3D playback device which is 

realized by using an integrated circuit. _ 

5 [1048] The medium interface unit 601 receives (reads out) data from the medium, and 

transfers the data to the integrated circuit 603. Note that the medium interface unit 601 

receives the data of the structure described in the earlier embodiment. The medium 

interface unit 601 is, for example: a disc drive when the medium is the optical disc or 

hard disk; a card interface when the medium is the semiconductor memory such as the 

10 SD card or the USB memory; a CAN tuner or Si tuner when the medium is broadcast 

waves of broadcast including the CATV; or a network interface when the medium is the 

Ethernet, wireless LAN, or wireless public line. 

[1049] The memory 602 is a memory for temporarily storing the data received (read 

out) from the medium, and the data that is being processed by the integrated circuit 603. 

15 For example, the SDRAM (Synchronous Dynamic Random Access Memory), DDRx 

SDRAM (Double-Date-Ratex Synchronous Dynamic Random Access Memory; 

x=l,2,3 ... ) or the like is used as the memory 602. Note that the number of the 

memories 602 is not fixed, but may be one or two or more, depending on the necessity. 

[1050] The integrated circuit 603 is a system LSI for performing the video/audio 

20 processing onto the data transferred from the interface unit 601, and includes a main 

control unit 606, a stream processing unit 605, a signal processing unit 607, a memory 

control unit 609, and an AV output unit 608. 

[1051] The main control unit 606 includes a processor core having the timer function 

and the interrupt function. The processor core controls the integrated circuit 603 as a 

25 whole according to the program stored in the program memory or the like. Note that 

the basic software such as the OS (operating software) is stored in the program memory 

or the like preliminarily. 

[1052] The stream processing unit 605, under the control of the main control unit 606, 

receives the data transferred from the medium via the interface unit 601 and stores it 

30 into the memory 602 via the data bus in the integrated circuit 603. The stream 
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processing unit 605, under the control of the main control unit 606, also separates the 

received data into the video-base data and the audio-base data. As described earlier, 

on the medium, AV clips for 2D/L including left-view video stream and AV clips for 

R including_right-view video stream are arranged in an interleaved manner, in the state 

5 where each clip is divided into some Extents. Accordingly, the main control unit 606 

performs the control so that, when the integrated circuit 603 receives the left-eye data 

including left-view video stream, the received data is stored in the first area in the 

memory 602; and when the integrated circuit 603 receives the right-eye data including 

right-view video stream, the received data is stored in the second area in the memory 

10 602. Note that the left-eye data belongs to the left-eye Extent, and the right-eye data 

belongs to the right-eye Extent. Also note that the first and second areas in the 

memory 602 may be areas generated by dividing a memory logically, or may be 

physically different memories. 

[1053] The signal processing unit 607, under the control of the main control unit 606, 

15 decodes, by an appropriate method, the video-base data and the audio-base data 

separated by the stream processing unit 605. The video-base data has been recorded 

after being encoded by a method such as MPEG-2, MPEG-4 A VC, MPEG-4 MVC, or 

SMPTE VC-1. Also, the audio-base data has been recorded after being 

compress-encoded by a method such as Dolby AC-3, Dolby Digital Plus, MLP, DTS, 

20 DTS-HD, or Linear PCM. Thus, the signal processing unit 607 decodes the 

video-base data and the audio-base data by the methods corresponding thereto. 

Models of the signal processing unit 607 are various decoders of Embodiment 9 shown 

in Fig. 65. 

[1054] The memory control unit 609 adjusts accesses to the memory 602 by the 

25 functional blocks in the integrated circuit. 

[1055] The AV output unit 608, under the control of the main control unit 606, 

performs the superimposing of the video-base data having been decoded by the signal 

processing unit 607, or format conversion of the video-base data and the like, and 

outputs the data subjected to such processes to the outside of the integrated circuit 603. 

30 [1056] Fig. 98 is a functional block diagram showing a typical structure of the stream 
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processing unit 605. The stream processing unit 605 includes a device/stream 

interface unit 651, a demultiplexing unit 652, and switching unit 653. 

[1057] The device/stream interface unit 651 is an interface for transferring data 

between the interface unit 601 and the integrated circuit 603. The device/stream 

5 interface unit 651 may be: SATA (Serial Advanced Technology Attachment), ATAPI 

(Advanced Technology Attachment Packet Interface), or PATA (Parallel Advanced 

Technology Attachment) when the medium is the optical disc or the hard disk; a card 

interface when the medium is the semiconductor memory such as the SD card or the 

USB memory; a tuner interface when the medium is broadcast waves of broadcast 

10 including the CATV; or a network interface when the medium is the Ethernet, wireless 

LAN, or wireless public line. The device/stream interface unit 651 may have a part of 

the function of the interface unit 601, or the interface unit 601 may be embedded in the 

integrated circuit 603, depending on the type of the medium. 

[1058] The demultiplexing unit 652 separates the playback data, transferred from the 

15 medium, including video and audio, into the video-base data and the audio-base data. 

Each Extent, having been described earlier, is composed of source packets of video, 

audio, PG (subtitle), IG (menu) and the like (dependent source packets may not include 

audio). The demultiplexing unit 652 separates the playback data into video-base TS 

packets and audio-base TS packets based on the PID (identifier) included in each source 

20 packet. The demultiplexing unit 652 transfers the data after the separation to the signal 

processing unit 607. A model of the demultiplexing unit 652 is, for example, the 

source depacketizer and the PID filter of Embodiment 9 shown in Fig. 65. 

[1059] The switching unit 653 switches the output destination (storage destination) so 

that, when the device/stream interface unit 651 receives the left-eye data, the received 

25 data is stored in the first area in the memory 602; and when the integrated circuit 603 

receives the right-eye data, the received data is stored in the second area in the memory 

602. Here, the switching unit 653 is, for example, DMAC (Direct Memory Access 

Controller). Fig. 99 is a conceptual diagram showing the switching unit 653 and the 

peripheral when the switching unit 653 is DMAC. The DMAC, under the control of 

30 the main control unit 606, transmits the data received by the device stream interface and 
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the data storage destination address to the memory control unit 609. More specifically, 

the DMAC switches the output destination (storage destination) depending on the 

received data, by transmitting Address 1 (the first storage area) to the memory control 

unit 609 when the device stream interface receives the left-eye data, and transmitting 

5 Address 2 (the second storage area) to the memory control unit 609 when the device 

stream interface receives the right-eye data. The memory control unit 609 stores data 

into the memory 602 in accordance with the storage destination address sent from the 

DMAC. Note that a dedicated circuit for controlling he 653 may be provided, instead 

of the main control unit 606. 

10 [1060] In the above description, the device/stream interface unit 651, demultiplexing 

unit 652, and switching unit 653 are explained as a typical structure of the stream 

processing unit 605. However, the stream processing unit 605 may further include an 

encryption engine unit for decrypting received encrypted data, key data or the like, a 

secure management unit for controlling the execution of a device authentication 

15 protocol between the medium and the playback device and for holding a secret key, and 

a controller for the direct memory access. In the above, it has been explained that, 

when the data received from the medium is stored into the memory 602, the switching 

unit 653 switches the storage destination depending on whether the received data is 

left-eye data or right-eye data. However, not limited to this, the data received from the 

20 medium may be temporarily stored into the memory 602, and then, when the data is to 

be transferred to the demultiplexing unit 652, the data may be separated into the left-eye 

data and the right-eye data. 

[ 1061] Fig. 100 is a functional block diagram showing a typical structure of the AV 

output unit 608. The AV output unit 608 includes an image superimposing unit 681, a 

25 video output format converting unit 682, and an audio/video output interface unit 683. 

[ 1062] The image superimposing unit 681 superimposes the decoded video-base data. 

More specifically, the image superimposing unit 681 superimposes the PG (subtitle) and 

the IG (menu) onto the left-view video data or the right-view video data in units of 

pictures. A model of the image superimposing unit 681 is, for example, Embodiment 

30 11 and Fig. 71. 
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[1063] The video output format converting unit 682 performs the following processes 

and the like as necessary: the resize process for enlarging or reducing the decoded 

video-base data; the IP conversion process for converting the scanning method from the 

progressive method to the interlace method and vice versa; the noise redu~tion process 

5 for removing the noise; and the frame rate conversion process for converting the frame 

rate. 

[1064] The audio/video output interface unit 683 encodes, in accordance with the data 

transmission format,. the video-base data, which has been subjected to the image 

superimposing and the format conversion, and the decoded audio-base data. Note that, 

10 as will be described later, the audio/video output interface unit 683 may be provided 

outside the integrated circuit 603. 

[1065] Fig. 101 is an example structure showing the AV output unit 608, or the data 

output part of the playback device in more detail. The integrated circuit 603 of the 

present embodiment and the playback device support a plurality of data transmission 

15 formats for the video-base data and the audio-base data. The audio/video output 

interface unit 683 shown in Fig. 100 corresponds to an analog video output interface 

unit 683a, a digital video/audio output interface unit 683b, and an analog audio output 

interface unit 683c. 

[1066] The analog video output interface unit 683a converts and encodes the 

20 video-base data, which has been subjected to the image superimposing process and the 

output format conversion process, into the analog video signal format, and outputs the 

conversion result. The analog video output interface unit 683a is, for example: a 

composit video encoder that supports any of the NTSC method, PAL method, and 

SECAM method; an encoder for the S image signal (Y/C separation); an encoder for the 

25 component image signal; or a DAC (DIA converter). 

[1067] The digital video/audio output interface unit 683b synthesizes the decoded 

audio-base data with the video-base data having been subjected to the image 

superimposing and the output format conversion, encrypts the synthesized data, encodes 

in accordance with the data transmission standard, and outputs the encoded data. The 

30 digital video/audio output interface unit 683b is, for example, HDMI (High-Definition 
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Multimedia Interface). 

[1068] The analog audio output interface unit 683c, being an audio DAC or the like, 

performs the DI A conversion onto the decoded audio-base data, and outputs analog 

audio data. 

5 [ 1069] The transmission format of the video-base data and audio-base data may be 

switched depending on the data receiving device (data input terminal) supported by the 

display device/speaker, or may be switched in accordance with the selection by the user. 

Furthermore, it is possible to transmit a plurality of pieces of data corresponding to the 

same content in parallel by a plurality of transmission formats, not limited to the 

10 transmission by a single transmission format. 

[1070] In the above description, the image superimposing unit 681, video output 

format converting unit 682, and audio/video output interface unit 683 are explained as a 

typical structure of the AV output unit 608. However, the AV output unit 608 may 

further include, for example, a graphics engine unit for performing the graphics 

15 processing such as the filter process, image synthesizing, curvature drawing, and 3D 

display. 

[ 1071] This completes the description of the structure of the playback device in the 

present embodiment. Note that all of the functional blocks included in the integrated 

circuit 603 may not be embedded, and that, conversely, the memory 602 shown in Fig. 

20 97 may be embedded in the integrated circuit 603. Also, in the present embodiment, 

the main control unit 606 and the signal processing unit 607 have been described as 

different functional blocks. However, not limited to this, the main control unit 606 

may perform a part of the process performed by the signal processing unit 607. 

[ 1072] The route of the control buses and the data buses in the integrated circuit 603 is 

25 designed in an arbitrary manner depending on the processing procedure of each 

processing block or the contents of the processing. However, the data buses may be 

arranged so that the processing blocks are connected directly as shown in Fig. 102, or 

maybe arranged so that the processing blocks are connected via the memory 602 (the 

memory control unit 609) as shown in Fig. 103. 

30 [1073] The integrated circuit 603 may be a multi-chip module that is generated by 
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enclosing a plurality of chips into one package, and its outer appearance is one LSI. It 

is also possible to realize the system LSI by using the FPGA (Field Programmable Gate 

Array) that can be re-programmed after the manufacturing of the LSI, or the 

reconfigurable prncessor in which the connection and setting of the circuit cells inside 

5 the LSI can be reconfigured. 

[1074] Next, the operation of the playback device having the above-described 

structure will be explained. 

[1075] Fig. 104 is a flowchart showing a playback procedure in which data is received 

(read out) from the medium, is decoded, and is output as a video signal and an audio 

10 signal. 

[1076] S601: data is received (read out) from the medium (the interface unit 601 -> 

the stream processing unit 605). 

[1077] S602: the data received (read out) in S601 is separated into various data (the 

video-base data and the audio-base data) (the stream processing unit 605). 

15 [1078] S603: the various data generated by the separation in S602 are decoded by the 

appropriate format (the signal processing unit 607). 

[1079] S604: among the various data decoded m S603, the video-base data 1s 

subjected to the superimposing process (the AV output unit 608). 

[1080] S605: the video-base data and the audio-base data having been subjected to the 

20 processes in S602 through S604 are output (the AV output unit 608). 

[1081] Fig. 105 is a flowchart showing a detailed playback procedure. Each of the 

operations and processes is performed under the control of the main control unit 606. 

[1082] S701: the device/stream interface unit 651 of the stream processing unit 605 

receives (reads out) data (playlist, clip information, etc.) which is other than the data 

25 stored in the medium to be played back and is necessary for playback of the data, via the 

interface unit 601, and stores the received data into the memory 602 (the interface unit 

601, the device/stream interface unit 651, the memory control unit 609, the memory 

602). 

[1083] S702: the main control unit 606 recognizes the compression method of the 

30 video and audio data stored in the medium by referring to the stream attribute included 
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in the received clip information, and initializes the signal processing unit 607 so that the 

corresponding decode processing can be performed (the main control unit 606). 

[1084] S703: the device/stream interface unit 651 of the stream processing unit 605 

receives (reads out) the data of video/audio that is to be played back, from the medium 

5 via the interface unit 601, and stores the received data into the memory 602 via the 

stream processing unit 605 and the memory control unit 609. Note that the data is 

received (read out) in units of Extents, and the main control unit 606 controls the 

switching unit 653 so that, when the left-eye data is received (read out), the received 

data is stored in the first area; and when the right-eye data is received (read out), the 

10 received data is stored in the second area, and the switching unit 653 switches the data 

output destination (storage destination) (the interface unit 601, the device/stream 

interface unit 651, the main control unit 606, the switching unit 653, the memory 

control unit 609, the memory 602). 

[1085] S704: the data stored in the memory 602 is transferred to the demultiplexing 

15 unit 652 of the stream processing unit 605, and the demultiplexing unit 652 identifies 

the video-base data (main video, sub-video), PG (subtitle), IG (menu), and audio-base 

data (audio, sub-audio) based on the PIDs included in the source packets constituting 

the stream data, and transfers the data to each corresponding decoder in the signal 

processing unit 607 in units of TS packets (the demultiplexing unit 652). 

20 [1086] S705: each in the signal processing unit 607 performs the decode process onto 

the transferred TS packets by the appropriate method (the signal processing unit 607). 

[1087] S706: among the video-base data decoded by the signal processing unit 607, 

thedata corresponding to the left-view video stream and the right-view video stream is 

resized based on th(:'. display device (the video output format converting unit 682). 

25 [1088] S707: the PG (subtitle) and IG (menu) are superimposed onto the video stream 

resized in S706 (the image superimposing unit 681). 

[ 1089] S 708: the IP conversion, which is a conversion of the scanning method, is 

performed onto the video data after the superimposing in S707 (the video output format 

converting unit 682). 

30 [1090] S709: the encoding, DIA conversion and the like are performed onto 
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video-base data and the audio-base data having been subjected to the above-described 

processes, based on the data output format of the display device/speaker or the data 

transmission format for transmission to the display device/speaker. The composit 

video signal, the S image signal, the component image signal and the like are supported 

5 for the analog output of the video-base data. Also, HDMI is supported for the digital 

output of the video-base data and the audio-base data. (the audio/video output interface 

unit 683) 

[1091] S710: the video-base data and the audio-base data having been subjected to the 

process in S709 is output and transmitted to the display device/speaker (the audio/video 

10 output interface unit 683, the display device/speaker). 

[1092] This completes the description of the operation procedure of the playback 

device in the present embodiment. Note that the result of process may be temporarily 

stored into the memory 602 each time a process is completed. Also, in the above 

operation procedure, the video output format converting unit 682 performs the resize 

15 process and the IP conversion process. However, not limited to this, the processes 

may be omitted as necessary, or other processes (noise reduction process, frame rate 

conversion process, etc.) may be performed. Furthermore, the processing procedures 

may be changed if possible. 

20 

[1093] (Supplementary Notes) 

Up to now, the present invention has been described through the best 

embodiments that the Applicant recognize as of now. However, further improvements 

or changes can be added regarding the following technical topics. Whether to select 

any of the embodiments or the improvements and changes to implement the invention is 

optional and may be determined by the subjectivity of the implementer. 

25 [1094] (Correspondence between files) 

In Embodiment 3, as a specific example of association using the identification 

information, the identification number of the right view is generated by adding "1" to 

the identification number of the left view. However, not limited to this, the 

identification number of the right view may be generated by adding "10000" to the 

30 identification number of the left view. 
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[ 1095] When a coupling method is to be realized to associate the files by the file 

names, the playback device side requires a mechanism for detecting the coupled files, 

and a mechanism for detecting the file based on a predetermined rule, and playing back 

files that are not referenced by the playlist. The 3D supporting playback qevices 

5 require the above-described mechanisms when they use any of such coupling methods. 

However, with this structure, there is no need to use different types of playlists to play 

back both the 2D and 3D images, and it is possible to make the playlist operate safely in. 

the conventional 2D playback devices that are already prevalent. 

[1096] As in the Depth method in which the grayscale is used, when the stereoscopic 

10 image cannot be played back only with one stream, it is necessary to distinguish the 

stream by assigning a different extension thereto to prevent it from being played back 

singly by the device by mistake. In connection with the identification of the file that 

cannot be played back singly, it is necessary to prevent the user from being confused 

when the 3D file is referenced from an existing device via DLNA (Digital Living 

15 Network Alliance). It is possible to realize the pairing information only by the file 

names by assigning the same file number and different extensions. 

[ 1097] (Stereoscopic viewing methods) 

According to the parallax image method used in Embodiment 1, the left-eye 

and right-eye images are displayed alternately in the time axis direction. As a result, 

20 for example, when 24 images are displayed per second in a normal two dimensional 

movie, 48 images, for the combination of the left-eye and right-eye images, should be 

displayed per second in a three dimensional movie. Accordingly, this method is 

suitable for display devices that rewrite each screen at relatively high speeds. The 

stereoscopic viewing using the parallax images is used in the play equipment of the 

25 amusement parks, and has been established technologically. Therefore, it may be said 

that this method is closest to the practical use in the homes. There have been proposed 

various other technologies such as the two-color separation method, as the methods for 

realizing stereoscopic viewing using the parallax images. In the embodiments, the 

sequential segregation method and the polarization glasses method have been used as 

30 examples. However, the present invention is not limited to these methods as far as the 
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parallax images are used. 

[1098] Also, not limited to the lenticular lens, the television 300 may use other 

devices, such as the liquid crystal element, that have the same function as the lenticular 

lens. It is further possible to realize the stereoscopi~ viewing by providing a vertical 

5 polarization filter for the left-eye pixels, and providing a horizontal polarization filter 

for the right-eye pixels, and causing the viewer to view the screen through a pair of 

polarization glasses that is provided with a vertical polarization filter for the left eye and 

a horizontal polarization filter for the right eye. 

10 

[1099] (Target of application ofleft view and right view) 

The left view and right view may be prepared not only to be applied to the 

video stream representing the main story, but also to be applied to the thumbnail images. 

As is the case with the video stream, the 2D playback device displays conventional 2D 

thumbnail images, but the 3D playback device outputs a left-eye thumbnail image and a 

right-eye thumbnail image prepared for the 3D, in compliance with a 3D display 

15 system. 

[1100] Similarly, the left view and right view may be applied to menu images, 

thumbnail images of each scene for chapter search, and reduced images of each scene. 

[1101] (Embodiments of program) 

The application program described m each embodiment of the present 

20 invention can be produced as follows. First, the software developer writes, using a 

programming language, a source program that achieves each flowchart and functional 

component. In this writing, the software developer uses the class structure, variables, 

array variables, calls to external functions, and so on, which conform to the sentence 

structure of the programming language he/she uses. 

25 [1102] The written source program is sent to the compiler as files. The compiler 

translates the source program and generates an object program. 

[1103] The translation performed by the compiler includes processes such as the 

syntax analysis, optimization, resource allocation, and code generation. In the syntax 

analysis, the characters and phrases, sentence structure, and meaning of the source 

30 program are analyzed and the source program is converted into an intermediate program. 
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·In the optimization, the intermediate program is subjected to such processes as the basic 

block setting, control flow analysis, and data flow analysis. In the resource allocation, 

to adapt to the instruction sets of the target processor, the variables in the intermediate 

program are allocated to_ the register or memory of the target processor. In the code 

5 generation, each intermediate instruction in the intermediate program is converted into a 

program code, and an object program is obtained. 

[1104] The generated object program is composed of one or more program codes that 

cause the computer to execute each step in the flowchart or each procedure of the 

functional components. There are various types of program codes such as the native 

10 code of the processor, and Java™ byte code. There are also various forms of realizing 

the steps of the program codes. For example, when each step can be realized by using 

an external function, the call statements for calling the external functions are used as the 

program codes. Program codes that realize one step may belong to different object 

programs. In the RISC processor in which the types of instructions are limited, each 

15 step of flowcharts may be realized by combining arithmetic operation instructions, 

logical operation instructions, branch instructions and the like. 

[1105] After the object program is generated, the programmer activates a linker. The 

linker allocates the memory spaces to the object programs and the related library 

programs, and links them together to generate a load module. The generated load 

20 module is based on the presumption that it is read by the computer and causes the 

computer to execute the procedures indicated in the flowcharts and the procedures of 

the functional components. The program described here may be recorded on a 

computer-readable recording medium, and may be provided to the user in this form. 

[ 1106] (Playback of optical disc) 

25 The BD-ROM drive is equipped with an optical head that includes a 

semiconductor laser, collimated lens, beam splitter, objective lens, collecting lens, and 

light detector. The light beams emitted from the semiconductor laser pass through the 

collimated lens, beam splitter, and objective lens, and are collected on the information 

surface of the optical disc. 

30 [1107] The collected light beams are reflected/diffracted on the optical disc, pass 
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5 

through the objective lens, beam splitter, and collimated lens, and are collected in the 

light detector. A playback signal is generated depending on the amount of light 

collected in the light detector. 

[1108] (Variations of recording medium) 

The recording medium described m each Embodiment indicates a general 

package medium as a whole, including the optical disc and the semiconductor memory 

card. In each Embodiment, it is presumed, as one example, that the recording medium 

is an optical disc in which necessary data is preliminarily recorded (for example, an 

existing read-only optical disc such as the BD-ROM or DVD-ROM). However, the 

10 present invention is not limited to this. For example, the present invention may be 

implemented as follows: (i) obtain a 3D content that includes the data necessary for 

implementing the present invention and is distributed by a broadcast or via a network; 

(ii) record the 3D content into a writable optical disc (for example, an existing writable 

optical disc such as the BD-RE, DVD-RAM) by using a terminal device having the 

15 function of writing into an optical disc (the function may be embedded in a playback 

device, or the device may not necessarily be a playback device); and (iii) apply the 

optical disc recorded with the 3D content to the playback device of the present 

invention. 

[1109] (Embodiments of semiconductor memory card recording device and playback 

20 device) 

The following describes embodiments of the recording device for recording the 

data structure of each Embodiment into a semiconductor memory, and the playback 

device for playing back thereof. 

[1110] First, the mechanism for protecting the copyright of the data recorded on the 

25 BD-ROM will be explained, as a presupposed technology. 

[1111] Some of the data recorded on the BD-ROM may have been encrypted as 

necessitated in view of the confidentiality of the data. 

[1112] For example, the BD-ROM may contain, as encrypted data, the data 

corresponding to a video stream, an audio stream, or a stream including these. 

30 [1113] The following describes decryption of the encrypted data among the data 
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recorded on the BD-ROM. 

[1114] The semiconductor memory card playback device preliminarily stores data (for 

example, a device key) that corresponds to a key that is necessary for decrypting the 

encrypted data recorded on the BD-ROM. 

5 [1115] On the other hand, the BD-ROM is preliminarily recorded with (i) data (for 

example, a medium key block (MKB) corresponding to the above-mentioned device 

key) that corresponds to a key that is necessary for decrypting the encrypted data, and 

(ii) encrypted data (for example, an encrypted title key corresponding to the 

above-mentioned device key and MKB) that is generated by encrypting the key itself 

10 that is necessary for decrypting the encrypted data. Note here that the device key, 

MKB, and encrypted title key are treated as a set, and are further associated with an. 

identifier (for example, a volume ID) written in an area (called BCA) of the BD-ROM 

that cannot be copied in general. It is structured such that encrypted data cannot be 

decrypted if these elements are combined incorrectly. Only if the combination is 

15 correct, a key (for example, a title key that is obtained by decrypting the encrypted title 

key by using the above-mentioned device key, MKB, and volume ID) that is necessary 

for decrypting the encrypted data can be derived. The encrypted data can be decrypted 

by using the derived key. 

[1116] When a playback device attempts to play back a BD-ROM loaded in the 

20 device, it cannot play back the encrypted data unless the device itself has a device key 

that makes a pair (or corresponds to) the encrypted title key and MKB recorded on the 

BD-ROM. This is because the key (title key) that is necessary for decrypting the 

encrypted data has been encrypted, and is recorded on the BD-ROM as the encrypted 

title key, and the key that is necessary for decrypting the encrypted data cannot be 

25 derived if the combination of the MKB and the device key is not correct. 

[1117] Conversely, when the combination of the encrypted title key, MKB, device 

key, and volume ID is correct, the video stream and audio stream are decoded by the 

decoder with use of the above-mentioned key (for example, a title key that is obtained 

by decrypting the encrypted title key by using the device key, MKB, and volume ID) 

30 that is necessary for decrypting the encrypted data. The playback device is structured 
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in this way. 

[1) 18] This completes the description of the mechanism for protecting the copyright 

of the data recorded on the BD-ROM. It should be noted here that this mechanism is 

not limited to the BD-ROM, but may be applicable to, for example, a readable/writabl~ 

5 semiconductor memory (such as a portable semiconductor memory such as the SD card) 

for the implementation. 

[1119] Next, the playback procedure in the semiconductor memory card playback 

device will be described. In the case in which the playback device plays back an 

optical disc, it is structured to read out data via an optical disc drive, for example. On 

10 the other hand, in the case in which the playback device plays back a semiconductor 

memory card, it is structured to read out data via an interface for reading out the data 

from the semiconductor memory card. 

[1120] More specifically, the playback device may be structured such that, when a 

semiconductor memory card is inserted into a slot (not illustrated) provided in the 

15 playback device, the playback device and the semiconductor memory card are 

electrically connected with each other via the semiconductor memory card interface, 

and the playback device reads out data from the semiconductor memory card via the 

semiconductor memory card interface. 

20 

[1121] (Embodiments ofreceiving device) 

The playback device explained in each Embodiment may be realized as a 

terminal device that receives data (disttj.bution data) that corresponds to the data 

explained in each Embodiment from a distribution server for an electronic distribution 

service, and records the received data into a semiconductor memory card. 

[1122] Such a terminal device may be realized by structuring the playback device 

25 explained in each Embodiment so as to perform such operations, or may be realized as a 

dedicated terminal device that is different from the playback device explained in each 

Embodiment and stores the distribution data into a semiconductor memory card. Here, 

a case where the playback device is used will be explained. Also, in this explanation, 

an SD card is used as the recording-destination semiconductor memory. 

3 0 [ 1123] When the playback device is to record distribution data into an SD memory 
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card inserted in a slot provided therein, the playback device first send requests a 

distribution server (not illustrated) that stores distribution data, to transmit the 

distribution data. In so doing, the playback device reads out identification information 

for uniquely identifying the inserted SD memory card {for example, identification 

5 information uniquely assigned to each SD memory card, more specifically, the serial 

number or the like of the SD memory card), from the SD memory card, and transmits 

the read-out identification information to the distribution server together with the 

distribution request. 

[1124] The identification information for uniquely identifying the SD memory card 

10 corresponds to, for example, the volume ID having been described earlier. 

[1125] On the other hand, the distribution server stores necessary data (for example, 

video stream, audio stream and the like) in an encrypted state such that the necessary 

data can be decrypted by using a predetermined key (for example, a title key). 

[1126] The distribution server, for example, holds a private key so that it can 

15 dynamically generate different pieces of public key information respectively in 

correspondence with identification numbers uniquely assigned to each semiconductor 

memory card. 

[1127] Also, the distribution server is structured to be able to encrypt the key (title 

key) itself that is necessary for decrypting the encrypteq data (that is to say, the 

20 distribution server is structured to be able to generate an encrypted title key). 

[1128] The generated public key information includes, for example, information 

corresponding to the above-described MKB, volume ID, and encrypted title key. With 

this structure, when, for example, a combination of the identification number of the 

semiconductor memory card, the public key contained in the public key information 

25 which will be explained later, and the device key that is preliminarily recorded in the 

playback device, is correct, a key (for example, a title key that is obtained by decrypting 

the encrypted title key by using the device key, the MK.B, and the identification number 

of the semiconductor memory) necessary for decrypting the encrypted data is obtained, 

and the encrypted data is decrypted by using the obtained necessary key (title key). 

30 [1129] Following this, the playback device records the received piece of public key 
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information and distribution data into a recording area of the semiconductor memory 

card being inserted in the slot thereof. 

[1130] Next, a description is given of an example of the method for decrypting and 

playing back the encrypted dat'1: among the data contained in the public key information 

5 and distribution data recorded in the recording area of the semiconductor memory card. 

[1131] The received public key information stores, for example, a public key (for 

example, the above-described MKB and encrypted title key), signature information, 

identification number of the semiconductor memory card, and device list being 

information regarding devices to be invalidated. 

10 [1132] The signature information includes, for example, a hash value of the public 

key information. 

[1133] The device list is, for example, information for identifying the devices that 

might be played back in an unauthorized manner. The information, for example, is 

used to uniquely identify the devices, parts of the devices, and functions (programs) that 

15 might be played back in an unauthorized manner, and is composed of, for example, the 

device key and the identification number of the playback device that are preliminarily 

recorded in the playback device, and the identification number of the decoder provided 

in the playback device. 

[1134] The following describes playing back the encrypted data among the 

20 distribution data recorded in the recording area of the semiconductor memory card. 

[1135] First, it is checked whether or not the decryption key itself can be used, before 

the encrypted data is decrypted by using the decryption key. 

[1136] More specifically, the following checks are conducted. 

(1) A check on whether the identification information of the semiconductor memory 

25 card contained in the public key information matches the identification number of the 

semiconductor memory card preliminarily stored in the semiconductor memory card. 

(2) A check on whether the hash value of the public key information calculated in the 

playback device matches the hash value included in the signature information. 

(3) A check, based on the information included in the device list, on whether the 

30 playback device to perform the playback is authentic (for example, the device key 
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shown in the device list included in the public key information matches the device key 

preliminarily stored in the playback device). 

These checks may be performed in any order. 

[ 11_37] After the above described checks (1) through (3 ), the playback device performs 

5 a control not to decrypt the encrypted data when any of the following conditions is 

satisfied: (i) the identification information of the semiconductor memory card contained · 

in the public key information does not match the identification number of the 

semiconductor memory card preliminarily stored in the semiconductor memory card; 

(ii) the hash value of the public key information calculated in the playback device does 

10 not match the hash value included in the signature information; and (iii) the playback 

device to perform the playback is not authentic. 

[1138] On the other hand, when all of the conditions: (i) the identification information 

of the semiconductor memory card contained in the public key information matches the 

identification number of the semiconductor memory card preliminarily stored in the 

15 semiconductor memory card; (ii) the hash value of the public key information calculated 

in the playback device matches the hash value included in the signature information; 

and (iii) the playback device to perform the playback is authentic, are satisfied, it is 

judged that the combination of the identification number of the semiconductor memory, 

the public key contained in the public key information, and the device key that is 

20 preliminarily recorded in the playback device, is correct, and the encrypted data is 

decrypted by using the key necessary for the decryption (the title key that is obtained by 

decrypting the encrypted title key by using the device key, the MKB, and the 

identification number of the semiconductor memory). 

[1139] When the encrypted data is, for example, a video stream and an audio stream, 

25 the video decoder decrypts (decodes) the video stream by using the above-described key 

necessary for the decryption (the title key that is obtained by decrypting the encrypted 

title key), and the audio decoder decrypts (decodes) the audio stream by using the 

above-described key necessary for the decryption. 

[1140] With such a structure, when devices, parts of the devices, and functions 

30 (programs) that might be used in an unauthorized manner are known at the time of the 
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electronic distribution, a device list showing such devices and the like may be 
' ., ,•;1 

distributed. This enables the playback device having received the list to inhibit the 

decryption with use of the public key information (public key itself) when the playback 

device includes anything shown in the list. Therefore, even if the combination of the 

5 identification number of the semiconductor memory, the public key itself contained in 

the public key information, and the device key that is preliminarily recorded in the 

playback device, is correct, a control is performed not to decrypt the encrypted data. 

This makes it possible to prevent the distribution data from being used by an 

unauthentic device. 

10 [ 1141] It is preferable that the identifier of the semiconductor memory card that is 

preliminarily recorded in the semiconductor memory card is stored in a highly secure 

recording area. This is because, when the identification number (for example, the 

serial number of the SD memory card) that is preliminarily recorded in the 

semiconductor memory card is tampered with, unauthorized copying becomes easy. 

15 More specifically, unique, although different identification numbers are respectively 

assigned to semiconductor memory cards, if the identification numbers are tampered 

with to be the same, the above-described judgment in (1) does not make sense, and as 

many semiconductor memory cards as tamperings may be copied in an unauthorized 

manner. 

20 [1142] For this reason, it is preferable that information such as the identification 

number of the semiconductor memory card is stored in a highly secure recording area. 

[1143] To realize this, the semiconductor memory card, for example, may have a 

structure in which a recording area for recording highly confidential data such as the 

identifier of the semiconductor memory card (hereinafter, the recording area is referred 

25 to as a second recording area) is provided separately from a recording area for recording 

regular data (hereinafter, the recording area is referred to as a first recording area), a 

control circuit for controlling accesses to the second recording area is provided, and the 

second recording area is accessible only through the control circuit. 

[1144] For example, data may encrypted so that encrypted data is recorded in the 

30 second recording area, and the control circuit may be embedded with a circuit for 
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decrypting the encrypted data. In this structure, when an access is made to the second 

recording area, the control circuit decrypts the encrypted data and returns decrypted data. 

As another example, the control circuit may hold information indicating the location 

where the data is stored in the second recording area, and when an access is made to the 

5 second recording area, the control circuit identifies the corresponding storage location 

of the data, and returns data that is read out from the identified storage location. 

[1145] An application, which is running on the playback device and is to record data 

onto the semiconductor memory card with use of the electronic distribution, issues, to 

the control circuit via a memory card interface, an access request requesting to access 

10 the data (for example, the identification number of the semiconductor memory card) 

recorded in the second recording area. Upon receiving the request, the control circuit 

reads out the data from the second recording area and returns the data to the application 

running on the playback device. It sends the identification number of the 

semiconductor memory card and requests the distribution server to distribute the data 

15 such as the public key information, and corresponding distribution data. The public 

key information and corresponding distribution data that are sent from the distribution 

server are recorded into the first recording area. 

[ 1146] Also, it is preferable that the application, which is running on the playback 

device and is to record data onto the semiconductor memory card with use of the 

20 electronic distribution, preliminarily checks whether or not the application is tampered 

with before it issues, to the control circuit via a memory card interface, an access 

request requesting to access the data (for example, the identification number of the 

semiconductor memory card) recorded in the second recording area. For checking this, 

an existing digital certificate conforming to the X.509 standard, for example, may be 

25 used. 

[1147] Also, the distribution data recorded in the first recording area of the 

semiconductor memory card may not necessarily be accessed via the control circuit 

provided in the semiconductor memory card. 

30 [Industrial Applicability] 
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[1148] The information recording medium of the present invention stores a 3D image, 

but can be played back in both 2D-image playback devices and 3D-image playback 

devices. This makes it possible to distribute movie contents such as movie titles 

storing 3D images, without causing the consumers to be ~onscious about the 

5 compatibility. This activates the movie market and commercial device market. 

10 

15 

Accordingly, the recording medium and the playback device of the present invention 

have high usability in the movie industry and commercial device industry. 

[Description of Characters] 

[1149] 

100 recording medium 

200 playback device 

300 display device 

400 3D glasses 

500 remote control 
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CLAIMS 

1. A recording medium on which playlist information, a base-view video stream, 

and a dependent-view video stream are recorded, wherein 

5 the base-view video stream and the dependent-view video stream are 

recorded in a first area provided on the recording medium, 

the playlist information is recorded in a second area that is located more on 

an inner circumference side than the first area. 

the playlist information includes main playback section information and 

10 subjectional playback section information, 

the main playback section information includes time information that 

indicates a start time and an end time on a playback time axis of the base-view 

video stream, 

the subjectional playback section information includes time information 

15 that indicates a start time and an end time on a playback time axis of the 

dependent-view video stream, 

20 

25 

the start time indicated by the time information of the main playback 

section information is identical with the start time indicated by the time information 

of the subjectional playback section information, and 

the end time indicated by the time information of the main playback 

section information is identical with the end time indicated by the time information 

of the subjectional playback section information. 

2. The recording medium of Claim 1, wherein 

each of the main playback section information and the subjectional 

playback section information has a flag that indicates whether or not a multi-angle 

section is constituted, and 

when both of the flags of the main playback section information and the 

subjectional playback section information indicate that a multi-angle section is 

30 constituted, the number of angles in the main playback section is identical with the 
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number of angles in the subjectional playback section. 

3. A playback device for playing back a recording medium on which playlist 

information, a base-view video stream, and a dependent-view video stream are 

5 recorded, wherein 

the playlist information includes main playback section information and 

subjectional playback section information, 

the main playback section information includes time information that 

indicates a start time and an end time on a playback time axis of the base-view 

10 video stream, 

the subjectional playback section information includes time information 

that indicates a start time and an end time on a playback time axis of the 

dependent-view video stream, 

the start time indicated by the time information of the main playback 

15 section information is identical with the start time indicated by the time information 

of the subjectional playback section information, 

20 

the end time indicated by the time information of the main playback 

section information is identical with the end time indicated by the time information 

of the subjectional playback section information, 

the base-view video stream is played back from the start time to the end 

time on the playback time axis of the base-view video stream indicated by the time 

information of the main playback section information, 

the dependent-view video stream is played back from the start time to the 

end time on the playback time axis of the dependent-view video stream indicated 

25 by the time information of the subjectional playback section information, and 

the time axis of the base-view video stream is identical with the time axis 

of the dependent-view video stream. 

4. A semiconductor integrated circuit for performing video/audio signal processing 

30 onto data received from a recording medium on which playlist information, a 
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base-view video stream, and a dependent-view video stream are recorded, wherein 

the base-view video stream data and the dependent-view video stream are 

recorded as a group of a plurality of pieces of base-view data and a group of a 

plurality of pieces of dependent-view data that have been divided from multiplexed 

5 data and disposed in an interleaved manner, 

each of the base-view data group and the dependent-view data group 

includes video-base data, 

at least one of the base-view data group and the dependent-view data group 

includes audio-base data, 

10 the play list information includes main playback section information and 

subjectional playback section information, 

the main playback section information includes time information that 

indicates a start time and an end time on a playback time axis of the base-view 

video stream, 

15 the subjectional playback section information includes time information 

that indicates a start time and an end time on a playback time axis of the 

dependent-view video stream, 

the start time indicated by the time information of the main playback 

section information is identical with the start time indicated by the time information 

20 of the subjectional playback section information, 

25 

the end time indicated by the time information of the mam playback 

section information is identical with the end time indicated by the time information 

of the subjectional playback section information, 

the semiconductor integrated circuit comprises: 

a main control unit operable to control the semiconductor integrated 

circuit; 

a stream processing unit operable to receive, from the recording medium, 

data in which the base-view data group and the dependent-view data group are 

disposed in the interleaved manner, temporarily store the received data into a 

30 memory that is provided inside or outside the semiconductor integrated circuit, and 
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then demultiplex the data into the video-base data and the audio-base data; 

a signal processing unit operable to decode the video-base data and the 

audio-base data; and 

an AV output unit operable to output decoded video-base data and decoded 

5 audio-base data that are resulted from the decoding by the signal processing unit, 

wherein 

the stream processing unit includes a switching sub-unit operable to switch 

between storage destinations when the received data is to be stored into the 

memory, 

10 the memory includes a first area and a second area, and 

the main control unit controls the switching sub-unit so that data belonging 

to the base-view data group is stored into the first area, and data belonging to the 

dependent-view data group is stored into the second area. 

15 5. A recording method for recording playlist information, a base-view video stream, 

and a dependent-view video stream onto a recording medium, the recording method 

comprising the steps of: 

20 

25 

generating a base-view video stream; 

generating a dependent-view video stream; 

recording the base-view video stream and the dependent-view video 

stream; and 

recording the playlist information, wherein 

the playlist information includes main playback section information and 

subjectional playback section information, 

the main playback section information includes time information that 

indicates a start time and an end time on a playback time axis of the base-view 

video stream, 

the subjectional playback section information includes time information 

that indicates a start time and an end time on a playback time axis of the 

30 dependent-view video stream, 
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the start time indicated by the time information of the main playback 

section information is identical with the start time indicated by the time information 

of the subjectional playback section information, and 

the end time indicated by the time information of the main playback 

5 section information is identical with the end time indicated by the time information 

of the subjectional playback section information. 

6. A recording medium playback system comprising a recording medium and a 

playback device for playing back the recording medium, playlist information, a 

10 base-view video stream, and a dependent-view video stream being recorded on the 

recording medium, wherein 

the playlist information includes main playback section information and 

subjectional playback section information, 

the main playback section information includes time information that 

15 indicates a start time and an end time on a playback time axis of the base-view 

video stream, 

the subjectional playback section information includes time information 

that indicates a start time and an end time on a playback time axis of the 

dependent-view video stream, 

20 the start time indicated by the time information of the main playback 

section information is identical with the start time indicated by the time information 

of the subjectional playback section information, 

the end time indicated by the time information of the main playback 

section information is identical with the end time indicated by the time information 

25 of the subjectional playback section information, 

the playback device plays back the base-view video stream from the start 

time to the end time on the playback time axis of the base-view video stream 

indicated by the time information of the main playback section information, and 

plays back the dependent-view video stream from the start time to the end 

30 time on the playback time axis of the dependent-view video stream indicated by the 
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time information of the subjectional playback section information, wherein 

the time axis of the base-view video stream is identical with the time axis 

of the dependent-view video stream. 

5 7. A recording medium on which a base-view stream, a dependent-view stream, 

and management information are recorded, wherein 

the base-view stream is segmented into one or more base-view extents, 

the dependent-view stream is segmented into one or more dependent-view 

extents, 

10 the base-view extents and the dependent-view extents are recorded in an 

interleaved manner in a first area provided on the recording medium, 

data in which the base-view extents and the dependent-view extents are 

recorded in the interleaved manner constitutes an interleaved stream file, 

the management information includes base-view management information 

15 and dependent-view management information, and is recorded in a second area that 

is located more on an inner circumference side than the first area, 

the base-view management information includes extent start point 

information that indicates a start position of the base-view extents, and 

the dependent-view management information includes extent start point 

20 information that indicates a start position of the dependent-view extents. 

8. The recording medium of Claim 7, wherein 

the extent start point information included in the base-view management 

information is a relative address from a start of the base-view stream, and 

25 the extent start point information included in the dependent-view 

management information is a relative address from a start of the dependent-view 

stream. 

9. A playback device for playing back a recording medium on which a base-view 

30 stream, a dependent-view stream, and management information are recorded, 
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5 

wherein 

the base-view stream is segmented into one or more base-view extents, 

the dependent-view stream is segmented into one or more dependent-view 

extents, 

the base-view extents and the dependent-view extents are disposed in an 

interleaved manner to constitute an interleaved stream file, 

the management information includes base-view management information 

and dependent-view management information, 

the base-view management information includes extent start point 

10 information that indicates a start position of the base-view extents, and the 

dependent-view management information includes extent start point information 

that indicates a start position of the dependent-view extents, 

the playback device comprises: 

a reading unit operable to read out the base-view extents and the 

15 dependent-view extents from the interleaved stream file; 

a restoring unit operable to restore a packet sequence from the read-out 

base-view extents and dependent-view extents; 

a demultiplexing unit operable to demultiplex packets from the restored 

packet sequence; and 

20 a decoder operable to decode the packets demultiplexed by the 

demultiplexing unit, wherein 

the restoring unit restores a packet sequence constituting the base-view 

stream and a packet sequence constituting the dependent-view stream, based on the 

extent start point information included in the base-view management information 

25 and the extent start point information included in the dependent-view management 

information. 

10. A semiconductor integrated circuit for performing video/audio signal 

processing onto data received from a recording medium on which a base-view 

30 stream, a dependent-view stream, and management information are recorded, 
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wherein 

the base-view stream is segmented into one or more base-view extents, 

the dependent-view stream is segmented into one or more dependent-view 

extents, 

5 the base-view extents and the dependent-view extents are disposed in an 

interleaved manner to constitute an interleaved stream file, 

the management information includes base-view management information 

and dependent-view management information, 

the base-view management information includes extent start point 

IO information that indicates a start position of the base-view extents, and the 

dependent-view management information includes extent start point information 

that indicates a start position of the dependent-view extents, 

each of the base-view extents and the dependent-view extents includes 

video-base data, 

15 at least one of the base-view extents and the dependent-view extents 

includes audio-base data, 

the semiconductor integrated circuit comprises: 

a main control unit operable to control the semiconductor integrated 

circuit; 

20 a stream processing unit operable to receive the interleaved stream file 

25 

from the recording medium, temporarily store the received interleaved stream file 

into a memory that is provided inside or outside the semiconductor integrated 

circuit, and then demultiplex the interleaved stream file into the video-base data 

and the audio-base data; 

a signal processing unit operable to decode the video-base data and the 

audio-base data; and 

an AV output unit operable to output decoded video-base data and decoded 

audio-base data that are resulted from the decoding by the signal processing unit, 

wherein 

30 the stream processing unit includes a switching sub-unit operable to switch 

208 



between storage destinations when the received data is to be stored into the 

memory, 

the memory includes a first area and a second area, and 

the main control unit controls the switching sub-unit so that data belonging 

5 to the base-view extents is stored into the first area, and data belonging to the 

dependent-view extents is stored into the second area. 

11. A recording method for recording a base-view stream, a dependent-view stream, 

and management information onto a recording medium, the recording method 

10 comprising the steps of: 

generating the base-view stream including one or more extents; 

generating the dependent-view stream including one or more extents; 

recording data in which the one or more extents belonging to the base-view 

stream and the one or more extents belonging to the dependent-view stream are 

15 interleaved; and 

recording the management information, wherein 

the management information includes base-view management information 

and dependent-view management information, 

the data in which the one or more extents belonging to the base-view 

20 stream and the one or more extents belonging to the dependent-view stream are 

interleaved constitutes an interleaved file, 

the base-view management information includes extent start point 

information that indicates a start position of the base-view extents, and 

the dependent-view management information includes extent start point 

25 information that indicates a start position of the dependent-view extents. 

12. A recording medium playback system comprising a recording medium and a 

playback device for playing back the recording medium, wherein 

a base-view stream, a dependent-view stream, and management 

30 information are recorded on the recording medium, 
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the base-view stream is segmented into one or more base-view extents, 

the dependent-view stream is segmented into one or more dependent-view 

extents, 

the base-view extents and the dependent-view extents are disposed in an 

5 interleaved manner to constitute an interleaved stream file, 

the management information includes base-view management information 

and dependent-view management information, 

the base-view management information includes extent start point 

information that indicates a start position of the base-view extents, 

10 the dependent-view management information includes extent start point 

15 

information that indicates a start position of the dependent-view extents, 

the playback device comprises: 

a reading unit operable to read out the base-view extents and the 

dependent-view extents from the interleaved stream file; 

a restoring unit operable to restore a packet sequence from the read-out 

base-view extents and dependent-view extents; 

a demultiplexing unit operable to demultiplex packets from the restored 

packet sequence; and 

a decoder operable to decode the packets demultiplexed by the 

20 demultiplexing unit, wherein 

the restoring unit restores a packet sequence constituting the base-view 

stream and a packet sequence constituting the dependent-view stream, based on the 

extent start point information included in the base-view management information 

and the extent start point information included in the dependent-view management 

25 information. 

13. A recording medium on which a plurality of pairs of a base-view still picture 

and a dependent-view still picture are recorded, each pair of a base-view still 

picture and a dependent-view still picture constituting a stereoscopic still picture, 

30 wherein 
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5 

in a pair of a base-view still picture and a dependent-view still picture that 

constitute a stereoscopic still picture, a start of the base-view still picture precedes a 

start of the dependent-view still picture, and an end of the dependent-view still 

picture precedes a start of a next base-view still picture. 

14. A playback device for playing back a recording medium on which a plurality of 

pairs of a base-view still picture and a dependent-view still picture are recorded, 

each pair of a base-view still picture and a dependent-view still picture constituting 

a stereoscopic still picture, wherein 

10 in a pair of a base-view still picture and a dependent-view still picture that 

15 

constitute a stereoscopic still picture, a start of the base-view still picture precedes a 

start of the dependent-view still picture, and an end of the dependent-view still 

picture precedes a start of a next base-view still picture, 

the playback device comprises: 

a reading unit operable to read out a complete base-view still picture and 

then read out a complete dependent-view still picture; and 

a decoder operable to decode a pair of the read-out base-view still picture 

and the read-out dependent-view still picture. 

20 15. A semiconductor integrated circuit for performing video/audio signal 

processing onto data received from a recording medium on which a base-view 

video stream and a dependent-view video stream are recorded, wherein 

the base-view video stream and the dependent-view video stream are 

recorded as a group of a plurality of pieces of base-view data and a group of a 

25 plurality of pieces of dependent-view data that have been divided from multiplexed 

data and disposed in an interleaved manner, 

each of the base-view data group and the dependent-view data group 

includes video-base data, 

at least one of the base-view data group and the dependent-view data group 

30 includes audio-base data, 
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when the base-view video stream and the dependent-view video stream 

constitute stereoscopic still pictures, the base-view video stream and the 

dependent-view video stream are multiplexed in a transport stream, 

the semiconductor integrated circuit comprises: 

a main control unit operable to control the semiconductor integrated 

circuit; 

a stream processing unit operable to receive, from the recording medium, 

data in which the base-view data group and the dependent-view data group are 

disposed in the interleaved manner, temporarily store the received data into a 

10 memory that is provided inside or outside the semiconductor integrated circuit, and 

then demultiplex the data into the video-base data and the audio-base data; 

a signal processing unit operable to decode the video-base data and the 

audio-base data; and 

an AV output unit operable to output decoded video-base data and decoded 

15 audio-base data that are resulted from the decoding by the signal processing unit, 

wherein 

the stream processing unit includes a switching sub-unit operable to switch 

between storage destinations when the received data is to be stored into the 

memory, 

20 the memory includes a first area and a second area, and 

the main control unit controls the switching sub-unit so that data belonging 

to the base-view data group is stored into the first area, and data belonging to the 

dependent-view data group is stored into the second area. 

25 16. A playback device for playing back a recording medium on which a graphics 

stream is recorded, the playback device comprising: 

30 

a demultiplexing unit; 

a decoder operable to decode the graphics stream to obtain a 

non-compressed graphics; and 

a plane memory for storing the obtained non-compressed graphics, 
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wherein 

when the graphics stream includes a pair of a left-eye graphics stream and 

a right-eye graphics stream, and 

the decoder decodes the left-eye graphics stream and the right-eye graphics 

5 stream in a stereoscopic playback mode, 

a graphics display is deleted when a switching between the stereoscopic 

playback mode and a monoscopic playback mode is performed. 

17. An integrated circuit embedded in a playback device for playing back a 

10 recording medium on which a graphics stream is recorded, the integrated circuit 

compnsmg: 

a demultiplexing unit; and 

a decoder operable to decode the graphics stream to obtain a 

non-compressed graphics, wherein 

15 when the graphics stream includes a pair of a left-eye graphics stream and 

a right-eye graphics stream, and 

the decoder decodes the left-eye graphics stream and the right-eye graphics 

stream in a stereoscopic playback mode, 

a graphics display is deleted when a switching between lhe slereuscupic 

20 playback mode and a monoscopic playback mode is performed. 
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