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DESCRIPTION 

High-Resolution Optical Disk for Recording Stereoscopic Video, 

Optical Disk Reproducing Device, and Optical Disk Recording 

5 Device 

Field of the Invention 

The present invention relates to an optical disk in which 

stereoscopic videos and high-quality videos are recorded, and a 

10 reproducing device and a recording device of such optical disk. 

Background of the Invention 

Hitherto, as an optical disk -in which stereoscopic moving 

picture is recorded, and its reproducing device, the structure as 

15 shown in Fig. 10 is known. Herein, in an optical disk 201, right­

eye signal_s are recorded alternately in even-field regions 204, 204a, 

~04b,. and left-eye signals, in odd-field regions 203, 203a, 203b. 

When such optical disk 201 is reproduced by an. existing optical 

disk reproducing device 205 as shown in Fig. 11, the right-eye 

20 images and left-eye images app~ar on a TV 206 alternately in every 

1/60 second. With the naked eye, only the right-eye and left-eye 

images appear to be a duplicate image. However, when observed 

through stereoscopiC goggles 207 for changing over the right-eye 

and left-eye shutters once in every 1/60 second, a stereoscopic 

25 image is seen. As shown in Fig. 12, the right-eye image and left-
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THIS SHEET HAS BEEN 

.REPLACED .. 

eye image are alternately encoded in every field in the interlace 

signals in one GOP of _MPEG signal. As high-quality videos, the 

progressive sy~tem is being_ studied. 

Problems in the ·prior art are discussed. When a 

5 conventional stereoscopic optical disk is reproduced in a standard 

repro"du"cing device, an ·ordinary image which is not stereoscopic .. 
image, that is, 2D image is not delivered. A stereoscopic optical 

disk cannot be reproduced by a reproducing device unless a 

stereoscopic display is connected thereto. It was hence necessary 

10 to fabricate two types in the same contents, that is·, a stereoscopic 

optical disk and a 2D optical disk. It is the same for high:quality 

videos. That is, the conventional stereoscopic and high-quality 

optical disks were not coinpatible with ordinary videos. A 

purpose of the invention is described below. It is a purpose of the 

15 invention to present a mutually compatible stereoscopic and high-

quality optical disk and a reproducing system. As the definition 

of compatibility is ~larified, the co.mpatibility may be just 

compared to the relation between the monaural record and stereo 

record in the past. That is, a new stereoscopic optical disk is 

20 reproduced as a mono-vision, that is, 2D with an existing 

reproducing device, and is reproduced as either mono-vision or 

stereo-vision, that is, stereoscopic· video with a new reproducing 

device. 

-------------------------

25 Summary of the Invention 
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To achieve the object, in the optical disk of the invention, 

first, two moving pictures for right and left eye at a frame rate of 

30 frame$/sec ·each are entered, a video data unit is compiled by 

combining one GOP or more of images of plural frames of video data 

5 of one eye or field components of progressive image, an interleaved 

.block consisting· of said video data unit is provid~d so that one 

vid~o data uriit is recorded by one revolution or more on the track 

· of the optical disk, the right and left video data units are recorded 

so as to be interleaved, that is, disposed alternately, and 

10 information of video identifier of stereoscopic video and high­

quality video is recorded. 

When this optical disk is played back in an optical disk 

reproducing device for ordinary 2D reproduction, an ordinary 2D 

moving picture is rep-roduced. 

15 '1;1he reproducing device .applicable to stereoscopic videos 

and high-quality video of the invention comprises means for 

reproducing video identifier information from the optical disk, 

means for reproducing 2D video by a conventional procedure 

according to this information, means for reproducing 3D video or 

20 high-quality vi4eo, and means for issuing stereoscopic video and 

high-quality video. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram showing a recording device.in an 

25 embodiment of the invention, Fig. 2 is a time chart showing the 
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relation of input signal and recorded signal in the embodiment of 

the invention, and Fig. 3 is a top view of an optical disk showing an 

arrangement of interleaved block o'n the optical disk in the 

embodiment of the invention. 

Fig. 4 is a diagram showing stereoscopic video 

arrangement information in an embodiment of the invention, Fig. 5 

is a diagram showing a reproducing device of stereoscopic video in 

the embodiment of the invention, and Fig. 6 is a time chart showing . 

the relation of signals recorded in the reproducing device and video 

10 output signals in the embodiment of the invention. 

Fig. 7 is a block diagram showing an MPEG decoder of a 

reproducing device in an embodiment of the invention, Fig. 8 is· a 

time chart showing the. relation between recorded signals and 

output signals in 2D reproduction of the reproducing device in the 

15 embodiment of the invention, Fig. 9 is a block diagram showing a 

2D type reproducing .device· in the embodiment of the invention, · 

and Fig. 10 is a top view showing data arrangement of optical disk 

recording stereoscopic video in a prior exam,ple. 

Fig. · 11 is a block diagram of a reproducing device for 

20 reproducing an optical disk recording stereoscopic videos in a prior 

example, Fig. 12. is a time chart showing the relation of re.corded 

signals and video output by reproducing a stereoscopic video type 

·optical disk in the prior example, and Fig. 13 is a time chart 

showing the relation of virtual stereoscopic video identifier, R 
.. 

25 output and L output in an embodiment of the invention. 
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Fig. 14 is a reproduction sequence diagram showing 

difference in pointer access between ordinary video reproduction 

mode and stereoscopic video reproduction mode in an embodiment 

of the invention, Fig. 15 is a flow chart (1) changing the access 

5 procedure of pointers when reproducing and when not reproducing 

the stereoscopic video signals in the embodiment of the invention, 

and Fig. 16 is a flow chart (2) changing the access procedure of 

pointers when reproducing and whe.n not reproducing the 

stereoscopic video signals in the embodiment of the invention. 

10 Fig. 17 is a flowchart for changing output depending on 

whether stereoscopic video is present or not in a stereoscopic video · 

reproducing device in an embodiment of the invention, Fig. 18 is a 

diagram showing .the state ·of a stereoscopic video identifier 

entered in the stereoscopic video logic arrangement table in the 

15 embodiment of the invention, Fig. 19 is a flowchart showing the 

procedure of specifying the attribute of ster.eoscopic video of each 

chapter, each cell and each interleaved block from the stereoscopic 

video identifier of the stereoscopic video logic arrangement table in 

the embodiment of the invention, and Fig. 20 is a block diagram of 

20 interlace video signal output mode of the reproducing device in 

the embodiment of the· invention. 

Fig. 21 is a block diagram in output modi:'. of progressive 

video. signal of a reproducing device in an: embodiment of the 

invention, Fig. 22 is a block diagram in input mode of progressive 

25 video signal of a recording device in the embodiment of the 
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invention, and Fig. 23 is a block diagram in input mode of 

stereoscopic video signal of the recording device in the embodiment 

of the invention. 

Fig. 24 ·is a block diagram in reproducing mode of 

5 stereoscopic video signal of a reproducing device in an embodiment 

·of the invention, Fig. 25 is a block diagram in reproducing mode of 

stereoscopic progressive video signal of four-speed reproducing 

device in the embodi.ment of the invention, and Fig. 26 is a block 

diagram in progressive video reproduction of multi-stream of the 

10 reproducing device in the embodiment of the invention. 

Fig. 27 is a diagram showing an entire data structure of 

optical disk in an embodiment of the invention, Fig. 28 is a diagram 

showing an internal structure of volume information file in Fig. 27 

in the embodiment of the invention, Fig. 29 is a flowchart showing 

15 a detailed·procedure of reproducing process of program chain group 

by a system control unit Ml-9 in the embodiment of the invention, 

and Fig. 30 is a block diagram showing a partial constitution for 

AV synchronization relating to AV synchronous control 12-10 in 

the embodiment of the invention. 

20 Fig. 31 is a timing chart -of reproduction output through 

buffer and decoding processing of decoder of data stream in an 

embodiment of the invention, Fig. 32 is a diagram showing a 

method of decreasing interlace disturbance by filter on/off in the 

case of obtaining interlace signal in the embodiment of the 

· 25 invention, and Fig. 33 is a diagram showing a recording method for 
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adjusting the format when recording into a DVD in the embodiment 

of the invention. 

Fig. 34 is a diagram spowing a timing control method in 
! . 

the case of reproducing from a DVD in an embodiment of the 

5 invention, Fig._ 35 is a time chart showing reproduction of 

interleaved block at the time of video stream changeover in the 

embodiment of the invention, and Fig. 36 is a principle diagram for 

recording two progressive video signals by dividing into 

interleaved blocks in the embodiment of the invention. · 

10 Fig. 37 is a flowchart for skipping an initial dummy field 

of VOB (VIDEO OBJECT) in an embodiment of the invention, Fig. 

38 is a flowchart of STC changeover in the case of seamless 

·connection in the embodiment of the invention, Fig. 39 is a block· 

diagram of data compound processing unit in the embodiment of· 

15 the invention, and Fig. 40 is a principle diagram for recording 

interleaved block by separating the scope (wide) video· in the 

horizontal direction in the embodiment of the invention. 

Fig. 41 is a principle diagram of 3-2 transformation by 

combining scope video from an optical disk in which scope (wide) 

20 video is separated and recorded in an embodiment of the invention, 

Fig. 42 is a composition diagram of system stream and video data of 

an optical disk in the embodiment of the invention, and Fig. 43 is a 
. . 

flowchart of seamless connection in the embodiment of the 

invention. 

25 Fig. 44 is a diagram showing a method of separating 
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interpolati_on information in the horizontal and vertical direction 

and recording in interleaved blocks in an embodiment of the 

invention, Fig. ·45 is a timing chart of progressive, s_tereoscopic and 

wide signals and data ·quantity of buffer at the time of reproduction 

5 thereof in the embodiment of the invention, and Fig. 46 is a 

structural diagram· of horizontal filter and vertical filter in the 

embodiment of the invention. 

Fig. 47 is a signal arrangement· diagram for inserting 

dummy fields in an embodiment of the invention, Fig. 48 is a time 

10 ·chart of encoding progressive signals by using an existing 

15 

encoder in the embodiment of the invention, Fig. 49 is _a signal 

format of video identifier in the embodiment of the invention, and 

Fig. 50 shows contents of identifiers of vertical filter and 

horizontal filter in the embodiment of the invention. 

Fig. 51 is a diagram showing a principle of divided 

recording of 1050 interlace signal in an embodiment of the 

invention, Fig. 52 is a signal .arrangement diagram for issuing 

progressive signal, NTSC signal, HDTV signal in the embodiment 

_of the invention, Fig. 53 is a progressive reproducing method for. 

20 reproducing interleaved blocks while referring to the video present 

time stamp ·in the embodiment of the invention, Fig. 54 is an 

arrangement diagram ~f HDTV sub signal and NTSC signal of. 

simultaneous broadcasting system in the embodiment of the 

invention, and Fig. 55 is a block diagram of reproducing 

25 device for common disk of HDTV and NTSC of simultaneous 
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broadcasting system in the embodiment of the invention. 

Preferred Embodiment of the Inv.ention 

Referring now to the drawings, preferred embodiments of 

5 the invention are specifically described below. 

10 

The method of recording .and reproducing stereoscopic 

·videos (3-D videos) and high resolution videos is described in the 

fi.rst half, and the method of realizing high-resolution videos is . 

discussed in the second half. 

In recording of the invention, in the case· of stereoscopiC 

video or wide video, two screens of the right eye and left eye, or two . 

screens divided in the horizontal direction are recorded separately. 

The two screens are field videos starting from an odd-number 

line, which are called odd-first signals. When recording a 

15 progressive video by dividing into two screens in the vertical 

direction, , these two screens consist of a field signal starting from 

an odd-number line and a field signal starting from an e.ven­

number line, which are respectively called odd-first signal and 

even-first signal. 

20 In this specification, an interleaved recording unit of 

video information of one GOP or more is called an interleaved block 

or a frame group. 

Fig. 1 is a block diagram of an optical disk recording 

device 2 of the invention. A signal for the right eye of a 

25 stereoscopic image is called an R-TV sig·nal, and a signal for the · 
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left eye. is called an L-TV signal, and the R-TV signal and L-TV 

signal are compressed into MPEG signals by MPEG encoders 3a, 3b, 

and an R-MPE_G signal and an L-MPEG signal ~s shown in Fig. 2 (2) 

are obtained. These signals are interleaved_ in an interleave 

5 circuit 4, as shown in Fig. 2 (3), so that an R frame gr·oup 6 by 

combining R frames 5 of R-MPEG signals by the_ number of frames 

of one GOP or more into a frame group, and an L frame group 8 by 

combining L fr.ames 7 of L-MPEG signals by the number of frames 

of one GOP or more may be disposed alternately. This recording 

10 unit is called an interle~ved block, or called a frame group in the 

specification. In order that the right-eye signal and left-eye 

signal may be 'synchronized when reproducing, the number of 

frames in the R frame group 6 and L frame group 8 is same as the 

number of frame·s in the same duration. This is also· called the 

15 video data unit, and in one unit, data for the duration of 0.4 sec to 

1 sec is recorded. In the case of DVD, on the other hand, the 

innermost cl.rcumfe-rence is 1440 rpm, that is, 24 Hz. Accordingly, 

as shown in Fig; 2 (4), the interleaved block is recorded for more 

than one revolution· to more than ten revolutions of the disk. 

20 Back to Fig. 1, the address information is issued from an address 

circuit 13, and stereoscopic video arrangement information is 

issued f~om a ~tereoscopic video arrangement information output 

unit 10, and is recorded on an optical disk by a recording circuit 9. 

This stereoscopic video arrangement information includes a·n 

25 identifier showing whether the stereoscopic video is present on the 
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optical disk or not, or a stereoscopic video arrangement table 14 

shown in Fig. 4. As shown in Fig. 4, the channel numbers 

arranging R and L stereoscopic videos, start address and end 

address are presented. On the basis of such arrangement 

5 information and identification information, in the reproducing 

device, stereqscopic videos are correctly issued as Rand L outputs. 

Therefore, if different ordinary videos are issued to R and L by 

mistake, the videos are not related to the right eye and left eye of 

the viewer, so that discomfort is given. The stereoscopic video 

10 arrangement information ·or stereoscopic video identifier is 

effective for preventing output of such uncomfortable videos. The 

method is more specifically described in the following explanation 

of the reproducing device. 

Herein, a specific method of realizing stereoscopic video 

15 arrangement information is described. In "the case of an optical 

disk conforming to DVD standard, files of directory of contents and 

information of table of contents are standardized and recorded in a 

record starting region of the o.ptical disk. These files, however, 

do-not contain description about stereoscopic videos. Accordingly, 

20 a stereoscopic video logic arrangement file 53 containing a 

stereoscopic video logic arrangement table 51 shown in Fig. 18 is 

provided, and this file is read by a reproducing device 

~orresponding to stereoscopic video.- An ordinary.2D reproducing 

device does not read the stereoscopic video logic arrangement file 

25 53, but does not reproduce 3D, and hence there is no problem. 
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Fig. 18 is explained. Video information of DVD consists 

of three logic layers. They are video title set (VTS) layer showing 

the title of the movie or the like, part of video title (PVT) layer 

showing chapters in the title, and cell layer showing stream in 

5 the chapter . 

. The arrangement of stereoscopic video is shown .in each 

layer. 000 means there is no stereoscopic video or progressive at 

all. 110 means an entire stereoscopic video. 001 means a 

mixture of stereoscopic ·portion and non-stereoscopic portion. In 

10 Fig. 18, title 1 of VTS layer is 001 meaning a mixture of 3D and 

ordinary video, title 2 is 110 meaning an entire stereoscopic video. 

Title 3 is 000 meaning there is no stereoscopic video. Therefore, 

in the layers beneath titles 2 and 3, stereoscopic information is not 

necessary. 

15 In the PVT layer of title 1, chapter 2 is 000 meaning there 

is no stereoscopic cell, and chapter 3 is 110 meaning all cells are 

stereoscopic. Therefor, stereoscopic information is not necessary 

in the cell layer. Chapter 1 is 001 meaning a mixture of 

stereoscopic cells and ordinary cells. In the cell layer of chapter l, 

20 cells 1 and 2 are R and L of first story. cells 3 and 4 are R and L of 

s~cond story, and cells 5 and 6 contain recording of ordinary videos. 

· In this way, by recording the stereoscopic video logic arrangement 

file separately in the optical disk, the conventional file is not 

changed, and hence comp~tibility is maintaiI?-ed. Moreover, by 

25 this logic information, all physical information on the optica.I disk 
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is known, and it hence prevents such error as to display ordinary 

vid~os of two different contents in the right and left eyes. Still 

more, by adequately repro_ducing the stereoscopic video and 

decoding, videos of R and L can be given to the right eye and left 

5 eye from the correct output units. 

Referring t"o the flowchart in Fig. 19, t}l.e procedure of 

judging whether each cell is stereoscopic video or. not from the 

.stereoscopic video logic arrangeiµ.ent table is shown. At step 51a, 

the stereoscopic video logic arrangement table 52 is read out from 

10 the first record region of optical disk. At step 51b; the content. of 

the VTS layer shown in Fig. 18 of title n is checked, and if 000, it is 

judged to be not a stereoscopic cell, and 3D processing is not done. 

At step 5lc, ifVTS= 110, all cells are handled as 3U at step5ld, 

and odd cell= Rand even cell= Lare handled at step 51e. At step 

15 5lf, the display that all cells in title n are ster~oscopic is shown in 

the menu screen. At step 5lg, ·if VTS = 001, at step 5li, the 

arrangement information of chapter n-in the lower layer is checked, 

and at step 5 lj, if PVT= 000, at step 5 lk, it is j'udged there is no 3D 

cell in chapter n, at step 51m, if PVT= 110, at step 5ln, all cells. in 

20 the chapter are judged to .be 3D, and advancing to step 5 ld, same as 

stated above, the display that the corresponding chapter is 

stereoscopic is added to the menu screen. B'ff.ck to step 5 lp, if 

PVT= 001, cell number= n in the chapter of PVT= 001 is checked·· 

one by one, and at step 5ls, if cell = 000, it is judged not 3D, and 

25. the process returns to step 5 lq. At step 51 u,· if cell= m-R, at step 
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5lv, it is judge·d to be R of m story, and at step 5lw, if cell= m-L, at 

step 5lx; it is judged to be L of m story, and next cell is checked at 

step .51q. 

In this way, by additional recording of the stereoscopic 

5 video logic arrangement table 52 in Fig. 18, it provides an effect of 

.judging whether titles, chapters and cells of all videos are 

stereoscopic or not. 

This is further explained in a top view of a disk in Fig. 3. 

One spiral track is formed in a disk 1, and an R frame group 6 is 

10 rec.orded in a plurality of tracks of R tracks 11, ·11a, llb. Actually, 

it is recorded in 5 to 24 tracks. An L frame group 8 is recorded in 

L tracks 12, 12a, 12b, and next R frame group 6a, in R tracks llc, 

lld, lle. 

The reproducing operation is described by referring to the 

15 block diagram of 3D reproducing device of the invention in Fig. 5, 

and ·the timing chart in Fig. 6. When a signal is reproduced from 

the optical disk 1 by an optical head 15 and an opti~al reproducing· 

cir~uit 24, and a stereoscopic video identifier is detected by a 

stereoscopic video arrangement in.formation reproducing unit 26, 

20 or when video data designated to be stereoscopic video in a 

stereoscopic video arrangement table 14 as shown in Fig. 4 is 

reproduced, if a stereoscopic video outpu.t is instructed from an 

input unit 19 or the like, the stereoscopic video is processed, and, 

at the same time, a SW unit 27 is controlled, and R signal and L 

25 signal are issued from an R output unit 29 and an L output unit 30, 
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and R and L are issued alternately in each field from an RL mixed . . 

output unit 28. 

Referring to Fig. 5 and Fig. 6, operation of stereoscopic 

video reproduction is described. On the optical disk, as explained 

5 in Fig. 2 (3), R frame group 6 and L frame group 8 hav.ing frames of 

one GOP or more. each are recorded alternately. In Fig. 6, (1) 

shows an entire view, and (2) shows a partial view. The output 

. signal of the optical reproducing circuit 24 in Fig. 5 is as shown in 

Fig. 6 (2). This signal is separated into R signal and L signal in 

10 the SW unit 25, and the time axis of the R signal and L signal is 

matched with the original time by means of a first buffer circuit 

23a and a· second buffer circuit 23b,. r·espectively. As a result, 

input signals of Rand L-M,PEG decoders are obtained as shown in 

Fig. 6 (4), (5). By proc·essing these signals in MPEG decoders 16a, 

15 16b in Fig. 5, mutually synchronized R and L output signals are 

sent into a video output unit 31 as shown in Fig. 6 (6), (7). The 

audio signal is expanded and issued in an audio output unit 32. 

In this way, two outputs of R ·and L are issued 

simultaneously, and therefore in a stereoscopic TV of two outputs 

20 of R and L, by $ending signals of 60 fps {frames per second) each 

from R output unit 29 and L output unit 30," a flicker-less video is 

obtained. From. the RL mixed output unit 28, by s~nding _an RL 

mixed output of 60 fields/sec, a 3D video can be viewed, although 

there is flicker, by the conventional TV and 3D goggles. By 

25 issuing an RL mixed output of 120 fields/sec, a flicker-less 3D video 
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can be viewed by. using double scan TV and 3D goggles. .Besides, 

in spite o.f stereoscopic video contents, if stereoscopic output is not 

made, a signal is added by a "stereoscopic" display signa~ output 

unit 33, and a symbol meaning stereoscopic is displayed in the TV 

5 screen. As a result, the user is informed of the fact that the 

stereoscopic video l.s being observed in 2D mode, .and is urged to 

change over to the stereoscopic output. 

In the block diagram in Fig. 5, two MPEG decod~rs are 

used; but as shown in Fig. 7, the R-MPEG signal and L-MPEG 

10 signal may be combined into one MPEG signal in a combining unit 

36, a double clock is generated by a double clock generating unit 37, 

double operation and expansion are done in a double clock type 

MPEG decoder 16c: and R and L video signals are issued from a 

separating unit 38, so that the constitution may be simplified in 

15 such circuit configuration. In this case, as compared with the 2D 

reprod,ucing device, it is enough to add only a 16MB SD-RAM to the 

memory 39, so that the cost increase is small. 

Next is described the procedure of rotating at single speed 

and taking out only R signal. The standard rotation of the DVD 

20 .reproducing device is called th~ single speed, and double rotation 

·of the standar.d is called the double speed. Since it is not . 

necessary to rotate the motor 34 at double speed, a single speed 

command is sent fro·m a control unit 21 to a rotating speed change 

circuit 35, and the rotating speed .is lowered.· · The procedure of 

25 taking out oniy R signal at single speed from the_ optical disk in 
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which R signal and L signal are recorded is described by referring 

to the time chart in Fig. 8. As explained in Fig. _6 (1),-(2), R frame 

g_roups 6 and L fram~ groups 8 are alternately recorded in the 

optical d~sk of the inve_ntion. This state is shown in Fig. 8 (1), (2). 

5 Comparin_g this signal and the one-rotation signal of the 

disk in Fig. 8 (3), it is known -that the optical° disk ro-tates 5 to 20 

revolutions- during reproduction of one frame group. When the 

optical head jumps tracks from the R frame group 6 to R frame 

group 6a, the track jumping time to the adjacent track takes scores 

10 of microseconds. Supposing _the rotation waiting time to be a 

maximum of one revolution~ data of the R frame group 6a can be 

reproduced in two revolutions. This _is shown in the reproduction 

signal diagram and the time chart of one-revolution signal of disk 

in Fig. 8 (4), (5). In the reproduction signal in Fig. 8 (4), the time 

15 axis is adjusted by the buffer circuit 23a in Fig. 5~ and a continuous 

R frame MPEG signal as shown in Fig. 8 (6) is issued from the 

buffer 23a. This signal is expanded by the MPEG decoder 16a as 

an R video signal as shown in Fig. 8 (7). Same as the R signal; by 

selecting other channel, a 2D signal of-L signal is obtained. Thus, 

20 as in the invention, by assigning R or Lin the frame signal group of 

one GOP or more, and recording the frame signal group 

co~tinuously over plural tracks, it provides an effect of obtaining 

2D output of· R only, if a 3D optical disk is reproduced, even by the 

single speed reproducing device. 

25 Hence, as shown in the block diagram in Fig. 9, by using 
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one buffer circuit 23 of the 3D reproducing device in Fig. 5, one· 

MPEG decoder 16, and one video output unit 17, a 2D-only 

reproducing device can be composed. This 2D reproducing device. 

40 includes: a· stereoscopic video arrangement information 

5 reproducing unit 26, and· the identifier and arrangement 

information of stereoscopic vide.o of a 3D optical disk 1 are 

reproduced. Therefore, when the 3D optical· disk is recorded in 

the 2D reproducing device, either one of Rand L channels is issued. 

Since R and L have same videos, it is a waste of time to issue by 

10· changing over the ~hannels in a channel selecting unit 20.· In this 

invention, however, a stereoscopic channel output limiting unit·41 

limits the output to one channel· only; for example, R of 

stereoscopic video by using the stereoscopic video identifier. As a 

result, only one of R and L of the same video contents can be 

15 selected, so that the user does not have to select an unnecessary 

channel. 

In the case of stereoscopic contents, the "stereoscopic" 

display is shown in a display unit 42 of the reproducing device by a 

"stereoscopic" display signal output unit 33, so that the user can 

20 recognize the stereoscopic contents. Thus, in the optical disk of 

the invention, 2D and stereoscopic videos are obtained in the 

stereoscopic reproducing device. 43 in Fig. 5, an4 2D videos are 

obtained in the 2D reproducing device in Fig. 9, so that the 

compatibility is realized. 

25 Back to the 3D reproducing device, the method of use and 
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effect of the stereoscopic video identifier are described. 

Fig. 13 is a time chart of stereoscopic video identifier and 

output -signal. If the time after Fig. 13 (3) is defined as one 

interleaved block time unit, the-re is a delay time of lt, but it is not 

5 shown in the chart. The stereoscopic video identifier in Fig~ 13 

(1) is changed from 1 to 0 at t = t7 .. As recor.ded signals in Fig. 13 

(2), from tl to t7, R frame groups 6, 6a, 6b and L frame groups S, Sa, 

·Sb of stereoscopic videos are recorded. In t7 to tl l, on the other 

hand, completely different contents A and B are recorded as first 

10 frame groups 44, 44a, and second frame groups 45, 45a. In the 

standard of DVD, etc .• there is no definition of stereoscopic video, 

and hence stereoscopic video identifier is riot included in the data 

·or directory information. Therefore, upon start of the optical disk~ 

it is required to read out the stereoscopic video arrangement 

15 information file of the invention. In R output and L output in Fig. 

_13 (3), (4). from tl to t7, the data in first time domains 46, 46a, 46b 

may be directly issued to. R output, and ·the data in second time 

domains 47. 47a, 47b, directly to Lout.put. After t = t7. there is 

no stereoscopic video identifier, and therefore the same data as in 

20 first time domains 46c, 46d are issued to the R output and L output. 

In other output system, that is, in a mixed output in Fig. 13 (5), (6), 

fro.m tl to t7 in which the stereoscopic video identifier is 1, at the 

field frequency of 60 Hz or 120 Hz. even field signals 4S, 48a and 

odd field signals 49, 49a are issued alternately from one Ol,ltput. 

25 The data of the first time domains 46. 46a are issued to the even 
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field signals, and the data of the second time domain_s 47, 47a, to 

the odd field signals. 

However, after t7 having no stereoscopic video, the data of 

the first time domains 46c, 46d are issued to both even field signals 

5 48d, 48e and odd field signals 49d, 49e. 

Thus, by varying the output to the· stereos_copic display of 

signals between the region in which the absence of stereoscopic 

video is indicted by the stereoscopic video arrangement 

-information and the region not indicated, it is effective to pre.vent 

.10 input of videos of different contents into the right eye and left eye 

of the viewer. Without this function, while observing the right 

image and left image of the same content of the stereoscopic video, 

when the contents of the video become different between the first 

time domain and second time domain in the optical disk, abnormal 

15 - images are shown, contents of _A in the right eye and contents of B 

in the left eyes, which gives discomfort to the viewer. 

This procedure is more specifically described by referring 

to the flowchart in Fig. 17. At step 50a, an optical disk is loaded, 

and at step 50b, the file of contents list of the disk is read. 

20 Herein, there is no information of stereoscopic video. At step 50c, 

the stereoscopic video arrangement· information is read. _ At step 
. -

50d, on the bash:i of the stereoscopic arrangement information 

being read in, when displaying the contents list in the disk, 

marking of stereoscopic display is shown in each content on the 

25 menu screen. In this way, the user can recognize the presence of 
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stereoscopic video. This information, if there is only one in the 

entire optical disk, may be included in the navigation information 

in each data unit of DVD. 

At step 50e, data of specific address is reproduced, and at 

5 step 50f, referring to stereoscopic video arrangement information, 

it is judged whether the data is stereoscopic video or not. If Yes, 

at step 50g, from the ·data of stereoscopic video arrangement 

information, for example, when the first time domain 46 is R signal 

and second time domain 4 7 is L signal, each signal is decoded, the 

10 data of the first time domain 46 is issued as the image for the right 

eye, and .the data of the second time domain 47 is Issued as the 

image for the left eye. These images are synchronized. When 

reproduCing the next data, returning to steps 50e, 50f, it is checked 

whether stereoscopic video or not. If not stereoscopic video, 

15 advancing to step 50h, for example, the data of either the first time 

domain 46 or the second time domain 47 is issued in the same 

image as the image for the right eye and the image for the left eye. 

It hence prevents output of images of different contents in the 

right and left eyes. 

20 In the invention, the reproducing procedure is different 

between when reproducing ordinary videos of interleaved block 

system, and when reproducing stereoscopic videos of interleaved 

block system. Features of the invention are described below. 

As shown in the recorded data on the optical disk in the 

25 time chart (1)· in Fig. 14, Al data and the beginning address a5 of 
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; 

the first interleaved block 56a to be accessed next are recorded in 

the first interleaved block 56. That is,. since the next pointer 60 

is recorded, as shown in Fig. 14 (2), when reproduction of the first· 

interleaved block 56 is over, only by accessing the address of the 
. . I 

5 pointer 60a, byjumping tracks, a next first inte~leaved block 56a is 

accessed 1n 100 msec, so that A2 data can be reproduced. 

Similarly, A3 data is reproduced. Thus, contents A3 can be 

reproduced continuously. 

By contrast, in the ·optical disk recording R and L. 

10 · stereoscopic videos shown in Fig. 14 (3), in order to keep· 

·compatibility, the same pointer 60 is included so as to make into 

same format as in. Fig. 14 (1). Accordingly, the stereoscopic video 

cannot be reproduced unless the pointer is ignored. From the 

~tereoscopic video logic arrangement table, moreover, the 

15 stereoscopic identifier 61 of each cell can be defined. Accordingly, 

the stereoscopic identifier 61 of the interleaved blocks 54, 55, 56, 

57 can be logically defined. . This is shown in the diagram. To 

reproduce R2 and L2 by reproducing Rl and Ll and jumping, the 

pointer cannot .be used directly. More specifically, after 

20 completion of reproduction of R interleaved block 54, instead of 

accessing the address of pointer a5, next L interleaved block 55 is 

reproduced, and pointer a5 of R interleaved block is accessed by 

jumping tracks. In this case, pointer 60b of L interleaved block 

55 is ignored. When reproducing an interleaved block of which 

25 stereoscopic identifier is 1, by changing the access procedure of 
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pointer addres·s from that in ordinary video, it provide~ an effect of 

reproducing R and L continuously as shown in Fig. 14 (4). 

n,eferring to the flow chart in Figs. 15 and 16, the 

procedure for changing the pointer when accessing the interleaved 
. . 

5 block is described by using the stereoscopie video. identification 

inforin.a tion. 

First, at step 62a, ·an access command for an address of a 

specific cell is produced. At step 62b, the address to be accessed 

is judged to be stereoscopic video or not by referring to the 

10 stereoscopic video arrangement information. At step 62c, if not 

stereoscopic video, skipping to step 62t, one process of ordinary 

video is carried out. If stereoscopic video at step 62c, advancing 

to step 62d, it is checked whether or not to repro.duce the 

· stereoscopic video of the user or. the like, and if No, the display of 

15 "stereoscopic video" is shown on .the screen, and the process skips 

to step 62t. 

If Yes at step 62d, the stereoscopic video arrangement 

informa_tion is read out at step 62e, and the arrangement of Rand L 

interleaved blocks is calculated from the chapter number, R cell 

20 number, L cell number, etc. At step 62g, an n-th R interleaved 

block is -reproduced, and at step 62h, pointers recorded in R 

interleaved block and L interleaved block are read·out, and stored 

in the pointer memory. At step 62i, the previous, that is, (n-1}-th · 

pointer AL (n) is readout from the pointer memory. .At step 62j, it 

25 is checked if AL (n) and AR (n) are continuous or not, and if No, the 
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tracks are jumped to address AL (n) at step 62k. 

' . 
Next, in Fig. 16, at step 62m, an n-th L interleaved block 

is reproduced, and at step 62n, the pointer address of n+l is 

reproduced. At step 62p; it is checked if reproduction of all data 

5 is complete or not. At step 62q, it is checked whether the n-th L 

10 

interleaved block and (n+l}-th R interleaved block are recorded 

continuously or not, and if not continuous, at step 62r, the tracks 

are jumped to AR (n+l} to return to step 62f. If Yes, the process 

returns to step 62f. 

At step 62t, if stereoscopic video is not displayed, .start 

address/\ (1) of h cell is accessed, and the first interleaved block is 

reproduced, and at next step 62u, the n-th interleaved. block of 

address An (n) is reproduced sequentially. At this time, in each 

interleaved block, jumping tracks to the next interleaved block, the 

15 pointer address A (n+l) for accessing is read out at step 62v, and it 

is checked whether data reproduction is complete or not at step 

62w, and if complete, the process returns to the first step 62a of 

flowchart A. If not complete, at step 62x, it is checked whether 

interleaved blocks having start addresses of A (n) and A (n+l} are 

20 continuous or not, and if Yes, without jumping, the process returns 

to the step before step 62u; If No, at step 62y, the tracks are 

juµiped to address A (n+l}. 

Next, by referring to the block diagram of reproducing 

· device for 720P reproduction of double speed progressive or super-

25 wide screen shown in Fig. 20, the reproduction operation of a 
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reproducing device 65 of the invention is specifically described 

below. The signal reproduced from the optical disk 1 is separated 

by a separating unit 68 into a first interleave·d block 66. and a 

second interleaved block 67 composed of frame signals of one GOP 

5 or more each. Frame video signals 70a, 70b of 30 seconds 

expanded by MPEG in an expanding unit 69 ar'e separated into odd 

field signals 72a, 72b and even fieid signal 73a, 73b in field · 

separating units 7la, 7lb, and interlace signals 74a, 74b of 2ch 

NTSC are issued. T~e wide screen in Fig. 20 is described later 

10 Referring to Fig. 22, the encoding operation of progressive 

video signal is described below. At t = tl and t2, progressive 

video signals 75a, 75b are entered, and signals of ·t1 and t2 are 

combined in a combining unit 76, and a combined signal 77 is 

obtained. The combined signal 77 is taken out zigzag in the 

15 separating unit 78, and odd interlace signals 79a, 79b and even 

interlace signals 80a, 80b are· produced. By combining the odd 

interlace signals 79a, 79b and even interlace signals 80a, 80b, 

frame signals 81a, 81b are obtained. Segmenting one GOP or 

more GOPs which is consist of 10 to 15 frames of compressed 

20 signals 83a, 83b compressed in MPEG compressing units 82a, 82b, 

interleaved blocks ·84a, 84b, 84c are produced, and same time 

stamps are added to the compressed signals separated from. the 

same progressive signal by time stamp providing means, and the 

signals are recorded on an optical disk 85. 

25 The optfoal disk 85 containing the progressive signal is 
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reproduced in a double speed reproducing device 86 in Fig. 21, and 

reproduced in interleaved block units in a separating unit 87, and 

separated into two streams of interleaved blocks 84a, 84c, and 

interleaved block 84b, then expanded into fr.ame signals 89a, 89b of 

· 5 720 X 480 pixels in expanding units 88a, 88b. In field, 

separating units 7la, ·7lb, the signals ·are separated into odd fields 

72a, 72b and even fields 73a, 73b on the time axis. So far, the 

operation is same as in the reproducing device 65 in Fig. 20. 

In Fig. 21, however, odd fields 72a, 72b of channel A 91 

10 and channel B 92 are combined in a combining unit 90. Even 

fields 73a, 73b are similarly combined. Thus, channel A 91 and 

channel B 92 are combined zigzag, and progressive signals 93a, 93b .· 

of 60 frames/sec are obtained, and delivered from a progressive 

video output unit 94. 

15 Thus, according to the reproducing device of the invention, 

progressive signals, that is, 525 signals not interlacing NTSC 

signals, or 480 signals in this case are obtained. A reproducing 

unit 95 reproduces at double speed. 

In this case, if the conventional optical disk recording 

20 movie software is reproduced, a progressive video is obtained. 

In Fig. 20, meanwhile, when reproducing the optical disk 

containing the movie software for single speed reproducing device 

for -reproducing interlace signals, since the movie software is 

composed of frame signals (progressive signals) of 24 frames per 

25 second, 24 frames of progressive signals are obtained in the MPEG 
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decoder. By detecting the movie software by detecting means, or 

by transforming 24 frames into progressive signals of 60 frames/sec 

in a 3-2 transforming unit 17 4 shown in Fig. 20, progressive 

signals are reproduced. In the case of interlace output, by' 

5 filtering the progressive signals in a vertical filter unit by 
. . 

referring to _the filter identifier, an interlace video free from 

disturbance is obtained. 

Herein, when the optical disk 85 encoded in Fig. 22 is 

reproduced in the reproducing device 65 applicable to progress~ve 

10 signals in· Fig. 20, an interlace signal 7 4a of channel A is 

reproduced. A conventional DVD player of interlace type has 

channel A only out of" channel A and channel B. Hence, when the 

optical disk 85 of the invention ;is loaded in a conventional DVD 

player of interlace type, it is known that the interlace signal of 

15 channel A is obtained. That is, in the optical disk of the 

invention, progressive signals are obtained in the reproducing 

device of the invention, and interlace signals of the same contents 

are obtained in a conventional_ reproducing device, and a perfect· 

compatibility is realized. 

20 tn this case, by adding ·an interlace interference removing 

compressing filter 140 to the MPEG encoder in Fig. 22, although 

the .frequency characteristic is slightly lowered, aliasing distortion 

between chan·nel A and channel B can be decreased. 

Encoding of stereoscopic video ·is more specifically 

25 .described below. 
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As shown in Fig. 23, a right-eye signal 97 and a left-eye 

signal 98 are entered in a recording device 99. Being of interlace 

signals, in every 1/60 second, odd field signals 72a, 72b and even 

field signals 73a, 73b are entered. The signals are combined in 

5 combining units lOla, lOlb, and transformed into frame signals 

102a, 102b in every 1130 second. . Compressed signals 83a, 83b 

compressed in compressing units 103a, 103b are gathered into a set 

of one GOP or more, and interleaved block 84a, 84b, 84c are 

produced, and are arranged alternately .and recorded on the optical 

10 .disk 1. When this opt~cal disk 1 is reproduced in the reprod'1cing 

device of the invention shown in Fig. 24, the stereoscopic/PG video 

arrangement information reproducing unit 26 in Fig. 5 detects the 

PG identifier in_ the disk, and the reproducing device 104. is, 

established in the stereoscopic reproducing mode as shown in the 

15 block diagram in Fig. 24. In this case, the stereoscopic video in 

the optical disk ld is first separated into channel A and channel B 

in the separator 68, and expanded in expanding units 88a, 88b, and 

separated into field signalS in field separators 71a, 71b. So far, 

the operation is same as in Fig. 21. 

20 It is a feature of Flg. 24 that the field separator 71a issues 

odd field signals and even field signals by changing· over the output 

sequence in an output converting unit. First, for progressive TV, 

that is, for TV of field frequency of 120 Hz, odd field signal 72a of 

channel A, odd field signal 72b of channel B, even field signal 73a 

25 · of channel A and even field signal 73b of channel B are sent out 
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sequentially. As a result, odd fields and even fields are. issued 

sequentially and alternately to the right a.nd left eyes, and thereby 

by using. switch type stereoscopic goggles, a flicker-less video 

matched in time information is obtained from the progressive 

5 output unit 105. · 

As the output to the general TV, by using the odd field 72a 

of channel A and even field 73b of channel B out of the above from . 

the NTSC output unit 106, although flicker is · present, a 

stereoscopic video of ·natural - motion is obtained through 

10 stereoscopic goggles. 

When the progressive system of the invention and the 

stereoscopic video reproducing sys.tem are combined, stereoscopic 

videos of high picture quaiity· of right and left progressive images 

are obtained. This is explained in Fig. 25. This reproducing 

15 device 107 reproduces a:t a four-speed rate, and hence requ~res a 

-four-speed rep.roduction capacity. In the DVD, however-, it may be 

80% of ordinary transfer rate. If, as shown in Fig. 25, when 

interleaved blocks 108a, l08b, 108c, 108d. of right progressive 

signals A, B and left progressive signals C, D are arranged 

20 continuously without gap, the optical pickup can reproduce 

continuously without jumping tracks. In the case of DVD,· since · 

the information is limited to 80%, in. continuous reproduction, 

instead of four speed, 3.2 speed is enough. Such continuous 

arrangement brings about an effect of reducing the reproducing 

25 speed. 
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Back · to the explanation, by a separator 109, the 

interleaved blocks 108a, 108b, 108c, 108d are separated as 

mentioned above, and signals of four channels A, B, C, D are 

reproduced. Video signals expanded in expanding units 69a, 69b, 

· 5 69c, 69d are combin~d in combining units 90a, 90b same as in Fig. 

21, and two progressive signals are issued from progressive output 

units 1 lOa, 1 lOb. They are respectively left-eye signal and 

right-eye signal, and a progressive stereoscopic video is issued 

from the reproducing device 107. In this case, by using four-

10 speed block MPEG chip, it is possible to process by one chip, and 

hence the nu~ber of parts is not increased. It is also possible to 

record and reproduce. four videos of different contents. In this 

case, four screens of multi-screen ,TV can be. displayed 

simultaneously by one disk. 

15 It is also a feature of the invention that the compatibility 

is guaranteed in all cases. When the disk 106 in Fig. 25 is 

reproduced in a conve.ntional DVD or other reproducing device, the 

interlace signal for either the right eye or the left eye· is issued. 

The picture quality is not deteriorated. However, only 1/4 of time 

20 can be reproduced. By adhering two layers of DVD, the total time 

is 2 hours and 15 minutes, and it is enough for almost all movies. 

In the repro~ucing. device of the invention applicable to 

double-speed stereoscopic/progressive ·video, when the user sends a 

' 
command to the control unit· 21 through the channel selection unit 

25 20 from the input unit 19 in Fig. 9, the stereoscopic interlace or 
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one-channel progr~ssive video can be changed over to a desired 

video. Thus, like the monaural record and stereo record in the 

past, a complete compatibility is assured. 

Accordingly, by the double-speed or four-speed 

5 reproducing devfoe of the invention, videos of various picture 

qualities and projection methods may be obtained. 

In the inve·ntion, therefore, in the abs~nce of stereoscopic 

video identifier, it is enough to read the pointer and jump, and in 

the presen.ce of stereoscopic video identifier, by reading the pointer 

10 of one of the interleaved blocks of one step before, and changing the 

reproducing procedure to access, the stereoscopic video can be 

recorded without changing the format. 

15 

Herein, a method of dividing the screen of scope size movie 

into two images, and recording and reproducing is described below. 

In Fig. 20, the method of reproducing the optical disk 1 

recording two screens of interlace signals by a double-speed 

reproducing device of the invention was mentioned. In Fig. 40, by 

applying this method, a superwide image 154 of scope size (2.35: ~) 

is divided in a screen dividing unit 155 into three screens, that is, 

20 a central image 156 and side images l57, 158, and the dividing 

position is indicated by a center shift quantity 159. The central 

image 156d is supposed to be a. first video signal 15_6d, and is 

compressed as a second video signal together with side images 157d, 

158d, and interleaved in an interleaved unit 113, and recorded in 

25 the· optical disk tog~ther with the center shift quantity 159. In 
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this case, since the second video signal is a patched-up picture of 

different qualities, and it is. not preferred to be reproduced. 

·.Accordingly, by a second video signal limiting information adding 

unit 179, password protection or other reproduction limiting 

5 ·· information _is added to the stream of the second video signal in the 

. file control information region of the optical disk. As a resuH, in 

the reproducing device, the second video signal is not reproduced 

independently. Thus the viewer can be protected from viewing 

the abnormal image of independent· output limit division screen of 

10 second video signal. In this case, in the progressive applicable 

. player, both first video sigri.al and second video signal are 

reproduced, and a wide screen can be issued. 

When this disk is reproduced in the reproducing device in 

·Fig. 20, first of all, the· second video signal is not issued 

15 independently. From the optical disk, the center shift quantity 

159 is reproduced from the center shift quantity reproducing unit 

159b. By using this shift quantity 159, in a wide screen 

combining unit 173, the scope image is combined, and it is 

transformed by 3-2 pull-down in a 3,.2 transforming unit 17 4 as 

20 shown in Fig. 41, and 24 .frames of the movie are transformed into 

interlace signals of 60 fields/sec, or progressive signals of 60 

frames/se·c. A_s shown in. Fig.· 41, expansion and wide screen 

combination are effected. In ·the process of 3-2 transformation in 

the 3-2 transforming . unit 174,_ a combined image 179a of a 

25 combined image 179 comprising 24 frames per second is separated 



33 

into three interlace images 180a, 180b, 180c, and a combined image 

179b is separated into two interlace images 180d, 180e. Thus, the 

image of 24 frames/sec is transformed into an interlaqe image of 60 

fields. In the case of output of progressive image 181, the three 

5 progressive images 181a, 18.lb, 181c. and two progressive images 

18ld, 181e may be issued directly. 

As a second method of separating the screen, as shown in 

Fig. 40, when a screen 154of1440 X 480 pixels is separated in an 

image horizontal direction separator 207 to separate two pixels in 

10 the horizontal direction into one pixel each, it is separated into two 

horizontal separate screens 190a, 190b of 720 X 480 pixels each. 

By a similar technique, they are compressed as a first video signal 

·and a second video signal, and recorded in .an optical disk 191. In 

this case, aliasing distortion occurs in the horizontal direction, and 

15 two pixels are added at a specific addition ratio by a horizontal 

filter 206 to attenuate the high frequency components in the 

horizontal direction as shown in the horizontal filter 206 in Fig. 46. 

This prevents moire at the time of reproduction with 720 dots in 

the existing reproducing device. 

20 When this optical disk 191 is reproduced in the 

reproducing device 65 in Fig. ~O, the horizontal separate screens 

190a, 190b are decoded, and when combined in the wide image 

combining unit 173, the original screen 154a of 1440 X 480 pixels 

is reproduced. ·In the case of the movie software, for 3-2 

25 transformation, as shown in Fig. 41, the screen 154a is combined to 
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transform by. 3-2. 

In this second screen horizontal separating method, in 

both first video signal and second video signal, since an ordinary 

picture of 720 X -480 pixels dividing the original 1440 X 480 

5 pixels· int_o half in the horizontal direction is recorded, if the second 

video signal.is reproduced by mistake in the ordinary reproducing 

device such as DVD player, since the picture of the same aspect 

ratio as in the original is delivered, the compatibility is )ligh. 

Thus, by this separating method, the interlace image is rep_roduced 

10 in an ordinary reproducing device, 525 progressive image in an 

a.pplicable reproducing device, and a wide image such as 720P 

scope in a 720P high resolution applicable repro_ducing device. 

The movie material can be reproduced at double speed, and hence 

the effect is high .. 

15 Further developing this technique, in Fig. 44, a 

progressive image 182a of 1440 X 960 is separated into the 

horizontal or vertical direction by a horizontal or vertical 

separator 194 of the. image separator 115 by using, for example, 

sub-band filter or wavelet transform. As a result, a 525 

20 progressive image 183 is obtained. It is ·separated into 525 

interlace signal 184, and ·recorded in a stream 188a. 

On the other hand, the remaining in,terpolating 

information 185 is similarly separated into four streams 188c, 188d, 

188e, 188f, and ·recorded in interleaved blocks. The maximum 

25 transfer rate of each interleaved block is 8 Mbps in DVD standard, 
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and when the interpolating information is divided into four steams, 

.it is 32 Mbps, and in the case of six angles, 48 Mbps is recorded, so 

that 720P and 1050P HDTV video scan be recorded. In this case, 

in the conventional reproducing device, the stream 188a is 

5 reproduced, and the interlace video 184 is issued. In the streams 

188c, 188d, 188e, 188f, since the output limiting information is 

recorded in the optical disk 187 by an image· processing limiting 

information generating unit 179, so that the interpolating 

information 185 of poor picture quality such as differential 

10 information will not be issued by mistake. Thus, by separating in 

both horizontal and vertical directions by the method in Fig: 44, a 

compatible optical disk applicable to both HDTV and, NTSC is 

realized. / 

In Fig. 20, the interlace signal is transformed in ari 
.. 

15 · interlace transforming unit 175, and issued and a scope screen 178 
. . . 

is obtained. The 525P progressive signal is similarly issued as 

the scope screen 178. When observing with a monitor of 720P, the 

525P signal is transformed into a .720 progressive signal in a 

525P/720P transforming unit 176, and a letterbox type 720P screen 

20 177 of l280 X 720 or 1440 X 720 (the image size being 1280 X 

480 or 1440 X 480) is issued. Since the scope screen (2.35: 1) is 

1128 X 480 wide, an image of a closer aspect ratio is obtained. 

In par~icular, in the case of movie software,· because of 24 

frames/sec, the progressive image is at a rate of 4 Mbps. When 

25 the scope video is recorded in the system of the invention of 
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dividing into two screens, the rate is 8 Mbps, and since the 

recording time is about 2 hours on two-iayer disk of DVD, so that a 

scope video of 720P or a progressive video of high picture quality of 

525P can be recorded in one disk. ·In th~ conventional TV, too, the 

5 interlace output signal is displayed. It is hence effective to issue 

the scope screen (2.33:1) of movie at 525P or 720P. 

Herein," referring to Fig. 51, a method of recording and 

reproducing 1050 intedace signals is specifically described below. 

An even field 208a of 1050 interlace signals is separated into two 

10 images 208b, 208c by horizontal separating means 209, and 

separated into images 2.08d, 208e by vertical separating means 

210a, 210b, and images 208f,.208g are similarly obtained. An odd 

field signal 211a is similarly separated, and images 211d, e, f, g are 

obtained. In this ca~e, the image 208d and image 211d are main 

15 signals, and the DVD interlace video is obtained in a conventional 

reproducing device. To prevent interlace interference, horizontal 

filters 206b, 206c, and vertical filters 212a, 212b are inserted, so 

that aliasing distortion of reproduced image is decreased. 

Referring to Fig. 27, Fig. 28, Fig. 42, and Fig. 49, the file 

20 structure and video identifier are described. Fig. 27 shows the 

DVD logic format. Video files are recorded in logic blocks. As 

shown i_n Fig. 28, the minimum unit in the system stream is called 
. . 

a cell, in which, as shown in Fig. 42; video data arid audio data in 

one GOP unit, and sub-picture are recorded in a packet. 

25 The provider defined ·stream in a packet 217 in a cell 216' 
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(see Fig. 49) of main signal of the first stream has a capacity of 

2048. bytes. It includes recording of a progressive identifier 218 

showing whether progressive or interlace, a resolution identifier 

-· 
219 showing whether the resolution is 525, 720 or 1050, a 

5 differential identifier 220 showing whether the interpolating 

signal is a differential sigrial from the ·main signal, a· filter 

identifier 144 described below, and a sub-stream number 

information 221 showing the stream number of a first sub-stream. 

By reference to Fig. 52, the procedure of re.producing by a 

10 video identifier 222 is described below. 

From the optical disk, first, reproducing procedure control 

information 225 is read out from management information 224. 

Since the limiting information of VOB (Vi4eo Object) is included 

herein, in the existing reproducing device, it is connected only from 

i5 No. 0 VOB 226a to No. 1 VOB 226b in which the main video is 

recorded. Since No. 0 VOB 226a is not connected to No. 2 VOB 

226c. in which the interpolating signal of d~fferential information 

or the like is recorded, video of poor picture quality will not be 

reproduced -from the conventional reproducing apparatus such as 

20 the differential information as mentioned above. A video 

25 

identifier is recorded in each VOB of the main signal, and since N·o. 

1 VOB 22_6b and. No. 2 VOB 226c are progressive identifier = l, 

resolution identifier= 00 (525 signals), 525 progressive signals are 

reproduced from the progressive player or HD player .. 

Since the video identifier 222 ·of the next VOB 226d is the 
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progressive identifier = 0 and resolution identifier 219 = 10, there 

are 1050 interlace signals, and it is known that three VOBs, VOB 

226e, VOB 226f, VOB 226g, are interpolating information. Thus, 

in the conventional players, 1050 interlace signals with 720 

5 · horizontal pixels are issued by the NTSC progressive player, and 

1050c full standard HDTV signals are issued by HD player. Thus, 

by the video identifier 222, various video signals can be recorded 

and reproduced in interleave. The video identifier 222 may be 

also recorded in the management information 224. 

10 Herein, referring to Fig. 53, VPTS (video presentation 

time stamp) of sub-track by each interleaved block, that is, the 

time relation in decoding output is described. In No. 1 VOB ·226b, 

interleaved blocks 227a, 227b, 227c of main signal are recorded 

together with VPT_Sl, 2, 3 of VPTS. In No. 2 VOB 226c, 

15 interleaved blocks 227d, 227e, 227f are recorded together with 

VPTSl, 2, 3. The conventional player reproduces the interleaved 

blocks 227a, 227b, 227c at single speed. Since sound is also 

included in the main signal, the sound is also reproduced. On the 

other hand, in the progressive applicable player, the interleaved 

20 block 227d of No. 2 VOB 227c as sub-signal is reproduced, and 

stored once in the buffer memory. When stored completely, the 

interleaved block 227a of No. 1 VOB 226b. of the main signal is 

reproduced, and the AV synchronism is · achieved by· this 

synchronous information. Since the sound is also recorded in the 

25 main signal, the output of the main signal and sub-signal as shown 
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in Fig. 53 (2), (3) is synchronized with sound~ In this case, tracks 

are jumped· between the interleaved. block 227a and interleaved 

block 227e. Thus, the progressive signal in Fig. 53 (4) is issued. 

In this way, at the reproducing device side, by checking the same 

5 VPTS of each interleaved block, the main signal and sub-signal are 

decoded s·ynchronously and combined, so that a normal progressive 

signal is maintained. 

Fig. 54 is a diagram showing an arrangement of signals of 

simul-casting system for interleaved recording of NTSC signal and 

10 HDTV signal individually, independently, and at the s.ame time. 

In this case, NTSC video and sound 232 are recorded in the main 

signal of VOB 227a. In VOB 227b, VOB 227c, a sign.al of about 16 

Mbps of compressed video signal of HDTV is divided into 8 Mbps 

each,. and recorded on the optical disk in the interleave system of 

15 the invention. In the conventional player in Fig. 54 (1), (2), and 

in the progressive applicable player, (525i) signal of NTSC is 

reproduced. However, in the HDTV player in Fig. 54 (3), only the 

audio data is obtained from N o. 1 VOB 227a, and first sub-video 

and second sub-video are reproduced from the VOB 227b, 227c, and 

20 combined, and the HDTV signal of 16 Mbps is reproduced as shown 

in Fig. 54 (3). In this case, since the reproduction of sub-signal is 

limited by reproducing procedure limiting information 225, in the 

event of misoperation of the existing DVD player by the user, the 

HDTV compressed signal will not be reproduced. Thus, the NTSC 

25 is issued from the conventional player, and HDTV signal, from the 
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HDTV splay, so that the compatibility is maintained. A block 

diagram· is shown in Fig. 55. The detail of operation is same as 

above and is omitted, and the reproduced signal from the' optical 

disk is separated by an interleaved block separator 233, and the 

5 sound of the· main signal is decoded by an audio decoder 230 

of NTSC decoder 229, the stream of 8 Mbps of first sub-signai 

and second sub-signal is decoded in HDTV decoder 

231, and the HDTV signal is decoded. In this way, HDTV signal 

and audio signal are issued. In this case, by simul-casting, in 

10 the firsts place, it is possible to reproduce in NTSC also by a 

conventional machine. In the invention, by using two interleave 

streams, a transfer rate of 16 Mbps is obtained, and the MPEG 

compressed· signal of standard HDTV can be directly recorded. 

Next, in the DVD, only 16 Mbps can· be recorded in two interleaved 

15 blocks. On the ~ther hand, the HDTV compressed video signal is 

16 Mbps. Accordingly, audio data cannot be recorded. However, 

as in the invention, by making use of the audio data of NTSC signd 

of main signal, if the HDTV is recorded in two interleaves, the 

audio output can be recorded. 

20 Herein, a method of removing interlace interference is 

described below. When a progressive signal is decimated and 

transformed into interlace signai, aliasing occurs, and moire of lo.w 

frequency component occurs. At the same time, line flicker of 30 

Hz occurs. To avoid this, it is required to pass through interlace 

25 interference removing means. The interlace interference 
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removing means 140 is put into the progressive signal block of the 
. . 

progressive interlace transforming unit 139 in the block diagram of 

the recording device 99 in Fig. 22 explained above. . From the 

entered progressive signal, first, the video signal of high 

5 ·probability of occurrence of inierlace interference is detected froni. 

the interlace interference image detecting means 140a, and only 

this video signal is pass~d into the interlace interference removing 

filter 141. For example, in the case of the image of low frequency 

component in the vertical direction, since interlace interference 

10 does not occur, the filter is circulated through a filter bypass ro.ute 

143. Accordingly, deterioration of vertical· resolution of image 

can be lessened. The interlace interference removing filter 141 is 

composed of a vertical direction filter 142. 

As shown in the time and space frequency diagram in Fig. 

15 . 46 (a), the shaded area is an interlace aliasing distortion occurring 

region 213. To remove this, it may be passed through a vertical 

filter. More specifically, as shown in Fig. 46 (c), installing three 
. . 

line memories 195, of 480·progressive line signals, .by adding the 

video information of the objective line (n-th line), and video 

20 inforJnation of the lines before and after .«n-1)-th, (n+l)-th lines), 

three in total, by an adder 196 ·. at an addition ratio, video 

. information of one line is obtained, and 24.0 interlace signals are 

produced. By this processing, the vertical direction is filtered, 

and the interlace interference is alleviated. By varying the 

25 addition ratio of three lines, the filter characteristics can be 
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changed. This is called the vertical three-line tap filter. By 

varying the addition ratio of a line and the preceding and 

· following lines, a simpler vertical filter is obtained. As shown in 

Fig. 46 (d), the line information is not a simple vertical filter, but, 

5 . · vertical filtering may be executed by developing, for e·xample, even 

liries of the (n-1)-the line of previous . frame and (n+ 1)-th line of 

next frame on a same space. By this timevertiCal filter 214, it is 

effective to lessen the interlace interference occurring when 

viewing only the interlace signal by reproducing the optical disk 

10 recording the progressive signal, by a DVD player not applicable to 

progressive video. A h.orizontal filter 206a is realized by adding 

two pixels in the horizontal direction, and combining into one 

pixel. By filtering, however, the resolution· of the progressive 

video is deteriorated. By the interlace ·interference video 

15 detecting means 140, by not filtering the image small in 

interference or changing the addition ratio of the adder of the. 

vertical filter, the filtering effect is weakened, and it is effective to 

lessen deterioration in reproduction of progressive video. In the 

reproducing device applicable to progressive video of the l.nvention, 

20 if not filtered during recording as mentioned later, the interlace 

interference can be removed by the filter at the reproducing device 

side. In future, it will be replaced by the progressive applicable 

type reproduci.ng device, filter is ·not necess;;iry when recording in 

future. In this case, filtered optical disk and non-filtered optical 

25 disk are present, and the interlace interference detecting means 
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140 issues an interlace interference removal filtering. identifier 

144 to the filtered image as an identifier for identifying it, and 

records it on the optical disk 85 by the recording means 9. 

A specific recording method of filter identifier shown in 

5 ·Fig. 50 is described. A filter identifier 144 is put into a header in 

a GOP which is a· pixel unit of MPEG in a stream. . "00" means 

there is no filter, "10" shows a· signal passing through a vertical 

filter, "01" through a horizontal filter, and "11" through a vertical 

or horizontal filter. Being entered in the minimum uriit of one 

10 GOP, the filter can be turned on and off in every GOP in the 

·reproducing device, so that deterioration of picture· quality due to 

double filters is prevented. 

The operation of reproducing this optical disk 85 by the 

reproducing device 86a is described by referring to Fig. 32 (a), (b). 

15 Same as in Fig. 21, two interlace images 84a, 84b are reproduced, 

and once combined into a progressive image 93a. However, when 

the interlace interference remo:val filtering identifier 144 is ON or 

when not performing trick play such as slow or still pieture and not 

issuing progressive image, the interlace signal is issued directly by 

20 interlace output 145 by single speed rotation. In this case, 

energy-saving effect is obtained. 

In the case of trick play or when the interlace interference 

removal filtering identifi~r 144 is OFF, a double speed command 

146 is sent to a motor rotating ·speed changing \lnit 35 from a 

25 control unit 147, and the optical disk 85 'rotates at double speed, 
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and the progressive video is reproduced. 

When issuing thus reproduced progressive video to an 

interlace TV 148 as an interlace signal~ a method of removing the 

interlace interference is described below. When the interlace 

5 interference removal filtering identifier 144 is OFF, a judgement 

changeov~r circuit 149 is changed over, and the progressive signal 

is passedinto the interlace interference removal filter 141, and odd 

interlace signal 72a and even interlace signal 73a are issued from 

two frames 93a, 93b in the interlace changing unit 139, and an 

10 ordinary interlace signal is issued. In this case, an image free 

from interlace interference is displayed in the interlace TV 148. 

Since the effect of interlace interference filter on the interlace 

signal is small, the interlace ·signal does not deteriorate. On the 

other hand, in a progressive signal output unit 215, a ·progressive 

15 signal free from interlace interference removal filter is issued .. 

Therefore, by the on/off. method of interlace interference removal 

filter at the reproducing device side, outputs of progressive video 

·free from deterioration and interlace video free from 

deterioration such as interlace intederence are obtained at the 

20 same time, which is a very notable effect. 

In slow reproduction of 112 or lower speed· or still picture 

reproduction, the interlace interference decreases, and the ~emoval 

filter is weakened. 

Means for improving picture quality in trick play is 

25 described below. When a command for slow or still picture 
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reproduction is put into slow still picture reproducing means 151 

from a control unit 147 through an operation input unit 150, the 

interlace transforming unit 149 distrj.butes 480 lines of one frame 

93a into two fields- by the frame processing unit 152·, and an odd 

5 interlace signal 72b and a?l- even.interlace signal 73b. are_ produced· 

and issued. As a result, an. interlace still picture or slow 

reproduction image of resolution of 480 lines free from shake is 

displayed in the interlace TV 148. In the conventional interlace 

type reproducing device, to obtain a still picture or slow picture 

10 free from shake, the resolution must be lowered to 240 lines, but in 

this invention, by once transforming from the interlace to the 

progressive video, and then transforming to the interlace video, it 

is effective to obtain slow and still picture of interlace at 

resolution of 480 lines. In Fig. 32 (a), steps 153a to 153g show 

15 this procedure in flow chart, but detailed description is omitted. 

20 

Next, in the method shown in Fig. 26, from a stream of two 

channels, for example, from a disk interleaving videos of camera 1 · 

and camera 2, a first stream is reproduced, and it is changed over 

to a second stream intermediately, and issued continuously. 

Referring to Fig. 35, when the contents have plural stories, 

that is, streams are multiplexed, a method of changing over from 

a speCific stream to other stre_am smoothly without interruption 

is described. As shown fn Fig. 35 (1), two different stories are 

recorded in an optical disk 106, as two streams of first video signal 

25 and second video signal, that is, first stream 111 and second 
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stream 112, basically on ·the same radius, approximately. 

In this case, since only the first video signal as basic story 

is reproduced usually, after the first stream llla, a next first 

stream lllb is reproduced and issued consecutively. However, at 

5 the moment oft= tc, when the user commands to change over to the 

second video signal from the command input unit 19 in Jrig. 5," at t = 

tc, the track at· other· radius position is accessed ~Y usin~. the 

tracking control circuit 22 in Fig. 5 from the first stream llla to 

the second stream l 12b, and the output signal is changed over to 

10 the second stream l 12b of the second video signal. 

Thus, when the first video signal is at the time· oft= tc in 

-Fig. 35 (2), the picture, sound and sub-picture of the second video 

signal are changed over smoothly without interruption. 

A method of seamless reproduction by synchronizing the 

15 picture, sound and sub-picture is described below. 

Referring to the timing chart in Fig. 35 (3); (4), ·the data 

reproducing procedure is more. specifically described below. As 

explained in the block diagram of the recording device in Fig. 22, · 

the p~ogressive video of the first video signal is separated. into 

20 main interlace video signals Al to An of Odd-lin·e First, and sub-

interlace video signa~s B.l to Bn of Even-line First, and recorded 

separately in first angle and second · angle sub-channels, 
. . 

respectively. Although omitted in Fig. 22, the progressive video 

of the second video signal is similarly separated into main 

25 interlace video signals Cl to Cn and sub-interlace video signals Dl 
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to Dn, and recorded separately in third angle and fourth angle as 

shown in Fig. 35 (3). Fig. 35 (3) is an explanation of the principle 

of Fig. 36 in time chart, and the operation is the same. 

Fig. 36 explains the recording device in F~g. 22, limiting 

5 only to the interleave unit. The progressive signals· of the first 

video signal are separated into two interlace signals, that is, odd­

first main signal and even-first sub-signal, in the first video signal 

separator 78a. . In this case, in order to decrease the quantity of 

information, a differential signal of main signal and sub-signal is 

10 determined in a differential unit 116a, and the main signal and 

differential signal are compressed and recorded in the disk, so that 

the recording information quantity can be decreased. In the case 

of progressive video, since the correlation of adjacent odd line and 

even line is very close, the information quantity of differential 

15 signal between the two is small. By calculating the difference, it 

is effective to reduce the information quantity substantially . 

.In the divided recording method of the invention using 

this differential unit 116a, as shown in Fig. 44, a 720P or 720-line 

progress signal 182 or 1050P progressive video 182a are separated 

20 into 525 basic information 187, progressive video 183, 525 

interlace ·video 184 and complementary information 186 by the 

image separator 11.5. By the differential unit 116a, basic 

information 187 and differential information 185 of complementary 

information 186. are determined, and this different.ial informatio.n 

25 185 can be separated into four streams 188c, 188d, · 188e, 188f in 
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total by the second video signal separator 78c and third video 

signal separator 78d. Sending them to the compressing unit 103, 

and interleaving with the interleave 113a, six streams are recorded 

in each angle of the optical disk 187. 

5 At this time, since the streams 188c, 188d, 188e, 188f are 

. . 

differential information or complementary inform!ltion, if decoded 

in the reproducing device, when issued to the TV screen, since it is 

not a normal .TV picture, it gives an impression of discomfort to 

the viewer. In the invention, accordingly, in order that the angle 

10 of the streams 188c, 188d, 188e, 188f including the complementary 

information may not be issued . in the past non-applicable 

reproducing device, the· limiting information is generated in a 

video output limiting information generating unit 179, and 

recorded in the optical disk 187. More specifically, in the DVD 

15 standard, it is designated so as not to open the specific stream 

.without password. By protecting the streams 188dc, 188d, 188e, 

188f with password, it cannot be opened easily in the conventional 

reproducing device, thereby avoiding presentation. of ·abnormal 

picture decoding the complementary information 186 by mistake to 

20 the viewer. 

Back to Fig. 36, the first video signal is thus compressed, 

and the main signal.becomes interleaved blocks 83a, 83c of Al, A2 

in the unit of· one GOP or more. On the oth~r hand, the main 

signal of the second video signal is the interleaved block 83g of Cl, 

25 C2, the sub-signal is the interleaved blocks 83b, 83d of Bl, B2, and 
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the sub-signal is the interleaved blocks 83f, 83h of Dl, D2. From 

these four sets of data, as shown in Fig. 36, a recording stream 117 

is generated. In the recording stream 117, the data are arranged 

in the sequence of Al, Bl, Cl, Dl, A2, B2, C2, D2, and recorded on 

5 an optical disk 155 by recording means 118. Seeing at the 

progressive signal level, Al, Bl, A2, B2 are first video signals, and 

hence the data are recorded in the sequence of the first video signal, 

second video signal, first video signal, second video signal and so 

· forth. Seamless interruption of AV _synchronous control unit is 

10 described later: 

In the above explanation, MPEG signals of one GOP or 

more are recorded in each interleaved block, and strictly speaking, 

since one interleaved block is limited to about 0.5 sec or less, the 

video signals can be recorded for the portion· of 30 fields at 

15 maximum: Therefore, at maximum,· 30 GOPs can be recorded in 

one interleaved block. That is, one interleaved block of the 

invention is limited to recording of one GOP or ~ore and up to 30 

GOPs or less. 

When recording on a DVD, normal reproduction is not 

20 obtained unless the DVD standard is satisfied. In the DVD 

standard, each chapter, that· is, each VOB must start with Odd-line 

First. When the progressive signal of the invention is separated, 

as shown in Fig. 22, the interlace signal is main, and the signal is 

an odd line, that is, Odd-line First, but the sub-signal is an even 

25 line, that is, Even-line First~. Accordingly, in the invention, as 
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sh~wn l.n Fig. 33, the progressive.videos 75a, 75b are separated by 

the. separator 78, Into a ·field, pair_. of odd interlace ~ignal 79a and 
. ·. 

even interlace signal 8Qa· ai t:h.e. main signal, and _into even 
.· . ·. . 

int$rlace signal. 80b anti o"dci·interlace signal 7~b as:the sub signal. 

5 The first VOB 118 composed of main signal starts with the odd 

. -
interlace signal 79a of odd line field, and hence no problem is 

caused. However, the sub-signal starts with even interlace signal 

80b composed of even line, and it is not normally repr9duced in this 

state. In the invention, by dummy field generating means 120, at 

10 least one dummy field 121 is created, and the dummy field 121 is 

a_dded to the beginning of the second VOB · 119 by dummy field 

adding means 122. The dummy field 121 is reproduced 

·continuously later. Unna_tural feeling· may be eliminated when 

reproducing by copying the image of the even interlace signal 80b 

15 or field picture of odd interlace signal 79b. 

A compressing method is described below. Interlace 

signals 79a, 80a of the first VOB 118 are assembled into a field pair 

125a, and coded in a frame _encoder 123a, and ~ frame coded signal 

127a is produced. 

20 On the other hand, the dummy field 121 of the second VOB 

119 is coded in a field unit in a field enco.der· 124b in a compressing 

uni_t 82b, and first the field coded signal 129 is coded. Next, the 

sub-signals, that is, the even interlace &ignal 80b and odd interlace 

signal 79b are assembled into a first field pair 126a, and coded in 

25 frame in a frame encoder 123b in the compressing unit 82b, and a 
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frame ·coded -signal 128a is obtained. 

In this way, an odd-first· dummy field is added to the · 

second VOB 119, and hence it starts from a_n odd ~nterlace signal. 

Being recorded in the sequence of odd number and even number, it 

5 is effective to reproduce smoothly in a DVD player. In this case, 

one progressive signal corresponds to frame coded signal l27a and 

frame coded signal 128a. However, owing to the presence of the 

field coded signal 129 which is ·a dummy field, there is an offset 

time 130 of td between. the frame cod~d signal 127a of the main 

10 signal and frame coded signal 128a of the sub-signal. When 

reproducing prog~essive video, the output timing of the sub-signal 

mus ts be advanc.ed by the portion of this offset time 130 . 

. Referring. now to Fig. 34, the operation of the reproducing 

device 86 in Fig. 21 is more specifically described below. The 

15 signal from the reproducing unit 95 is separated into first VOB 118 

of main signal and second VOB 119 of sub-signal. Since the first 

VOB· 118 starts with an odd line, it may be expanded directly. 

However, at the beginning of the second VOB119, the dummy field 

129 is· inserted ·as mentioned in Fig. 33. Accordingly, when 

20 reproduced directly, synchronism between the main signal and 
. . 

sub-signal is deviated by the portion of offset time 119 of td, and it 
. . . 

takes time to ~ombine the first progressive video, and the screen is 

not consecutive when changing over from VOB to next VOB. In 

·this invention, therefore, the dummy field 121 is skipped by two 

25 methods. 
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In ·a first method,. the field coded signal 129 ·at the 

beginning of the second VOB 119 is once put into an expanding unit 

132, and if progressive identification information is entered in the 

process of expanding by field. expa·nding process or after expanding, 

5 the progressive process changeover unit 135 is changed to yes, and 

·the dummy field 121 is. skipped by dummy field detour means 13.2, 

a~d the even interlace signal 80b is iSsued first, which is followe_d 

by the even interlace signal 79b. . This signal is synchronized, by 

synchronizing means 133, with an audio signal 134 recorded in the. 

10 main· signal and sub-title or sub-picture 135, and progressive 

images 93a, 93b are issued from the progress transforming unit 90. 

Thus, by detour of dummy field 121, the odd field and even field are 

synchronized and combined, and the progressive signal, audio 

signal and sub-picture matched on the time axis are issued. 

15 Incidentally, if progressive identification information is not 

provided, the progressive changeover unit 135 is changed over .to 

No, and dummy field 121 is not.removed, and hence the progressive 

video is not transformed, and the interlace signal 136 is issued. 

This interlace signal 136 is issued in a conventional DVD player 

20 without progressive function. Thus, turning on the dummy field 

detour means 132 in the case of progressive process, and off 

otherwise, the interlace signal of ordinary field coding can be 

normally re·produced without dropping the first field. 

A second method is described below. This is employed 

25 when the dummy field 129 is a field coded GOP, and it can be 
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separated from the GOP of frame of sub-signal.· Before decoding, 

the field coded signal 129 which is codedinformation of the dummy· 

field is skipped by one GOP in coded information detour means 137 

of dummy field. Skipped information may be entered in the buffer 

5 131b, or it may be skipped at the time of output of the buffer 131b. 

In the expanding unit 88b, only the frame or field information of 

the sub-sign.al making a pair with the main signal is entered. 

Thus, by the ordinary means shown in Fig. 21, the even interlace 

signal 80 and odd interlace signal 79b are expanded and interlace 

10 transformed, and. synchronized with the main signal in the 

synchronizing means 133, and transformed into progressive signals 

93a, 93b in the progressive transforming unit 90. 

In the second method, since the dummy field is removed in 

the stage of coded information, it is not necessary to change the 

15 proce.ssing of the buffer 131b or processing of the expanding unit 88. 

It is suited when inserting the dummy field coded into one GOP at 

the beginning of the second VOB 119. 

In the first method, the dummy field 129 and field signals 

in each frame 127a are field coded in batch to create one GOP, and 

20 therefore, same as the seamless multi-angle method of high 

recording efficiency, it is efficient when the dummy field is 

inserted at the beginning of one interleaved block, s,nd hence it 

gives an ·effect of increasing the recording time. 

Thus, by skipping the dummy field 121 only in the case of 

25 progressive process, it is effective to reproduce the progressiv.e 



54 

. . 

video without seam in the boundary of one VOB and next VOB, or in 

the interleaved block of seamless multi-angle. 

Referring to the flowchart in Fig. 37, the procedure 

is described. At step 138a, a reproduction start command of 

5 (2n-1)-th. angle data is received. At step 138b, checking if there is 

progressive identifier or not, and if Yes, the process jumps to step 

138f, and if No, at step 138c, it is checked if the following three 

conditions are satisfied or not. Condition I, there is a GOP of one 

field (or an odd number of fields) at the beginning of VO_B of n-th 

10 angle. Condition 2, there is no GOP of one field consecutively to 

this GOP of one field. Condition 3, the beginning GOP of (2n-1)-

th angle is not one field. At step 138d, checking if these 

conditions are satisfied or not, and if No, interlace is processed at 

step 188e, and only (2n-~)-th angle is issued. If Yes, changing 

15 over to progressive process at step 138f, i~ is checked at step 138g 

whether or not to reproduce from the beginning of the VOB of (2n-

1)-th angle, and if No; the process jumps to step 138j, and if Yes, at· 

step 138h, the video of the first one field of n-th angle VOB o~ GOP 

for the portion of one field is skipped to produce output. If there 

20 is an audio signal in (2n-1)-th angle, the output is produced by 

skipping the first offset time td (default: 1160 sec) of VOB. At 

step 13·8j, the main signal of (2n-l)-th angle and sub-sign~! of 2n-

th angle are decoded and synchronized, and combined into a 

progressive signal. At step 138k, issuing a progressive image, 

25 when issuing seamless multi-angle at step 138m, advancing to step 
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138n, each interleaved block of (2n-1)-th angle (sub-signal) is field 

decoded, and issu~d by skipping the first one. Or, at· the time of 

interlace transformation, the output sequence of odd line and 'even 

line fields is reversed. At step 138p, the progressive image is 

5 combined a,nd issued. 

Fig. 48 is a time ch~rt when u·sing the encoder of MPEG2 

generally used at the present. Most of the existing encoders can 

process only the interlace signals of which first image begins with 

odd-first line. On .the other hand, as shown in Fig~ 48 (2) in which 

10 the progressive signal in Fig. 48 (l) is divided, the main signal by 

dividing the progressive signal is odd-first, and is hence encoded 

from the first field. However, the sub-signal shown in Fig. 48 (3) 

has an even-first beginning image, and the signal of .t = t-1 in the 

first field is. not encoded, and encoding starts from t = tO. That is, 

15 only a pair of images 232c, 232d can be encoded. In this case, the 

boundary of the first VOB and second VOB is deviated by one field 

in the sub-signal as compared with the main signal. Therefore, 

when reproducing consecutive VOBs, VOBs are s.moothly connected, 

but when jumping from a certain VOB to other specific non-

20 consecutive VOB, as shown in Fig. 48 (12), only one main signal can 

·be obtained in the beginning field of the VOB. Accordingly, in the 

· invention, discarding the image 232m of the first field, by 

reproducing from the image 232n at t = t2, a perfect progressive 

signal is o_btained. In this case, by discarding the audio data 233a 

25 for the portion of one field at the same time, it is effective that the 
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sound is connecte.d in synchronism. 

Referring to Fig. 47, a method of inserting dummy field of 

odd field without dropping the recording ·efficiency by using odd 

field repeat identifier is· described. In the . sub-signal of 

5 progressive signal shown in Fig. 47 (2), ima.ginary dummy fields. 

· 234a, 234b are set as shown in Fig. 41 (3). Th.e time ·stamp is 

advanced by one field: In the 3-2 transforming unit in Fig. 47 (5), . 

three fields, 234a, 234b, 234c, are virtually combined into one 

frame 234d. In this case, even-first identifier should be -provided 

10 by nature, but since odd-first repeat identifier for repeating odd­

first is added, as shown in Fig. 47 (8), when reproducing, odd field 

234f, even field 234g, and odd field 234h are reproduced in th~ 2-

3 t:ransforming unit. In this way, the odd-first DVD standard is 

satisfied, and the compatibility l.s assured. Of course, in the 

15 progressive applicable · type reproducing device, skipping the 

dummy field 234h, seamless progressive signal is reproduced by 

correcting the time sta;mp by the portion of one field. In the 

dummy field, only the same field is repeated twice, the recording 

efficiency is not lowered at all. 

20 Herein, by reference to Fig. 26 and Fig. 35 (3), the 

procedure of reproducing this optical disk 155 and changing over 

_from fi_rst video signal to second vi_deo signal at t = tc is described 

below. In this example of optical disk -155, as shown in Fig. 26, 

streams of four channels are interleaved and recorded in the 

25 interleaved block unit of one GOP unit in the sequence -of Al, Bl, 
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Cl, Dl, A2, B2, C2, D2, A3, B3, C3, D3. First is the output of the 

first video signal, interleaved blocks (ILB) of A and B, 84a arid 84b, 

that is,· Al and Bl are reproduced continuously, and by jumping 

tracks 156, ILB 84e and 84f, that is, A2 and B2 are reproduced. 

5 . At t = tc, changing over to the second video signal, jumping tracks 

157, ILB 8~i and 84h, that_ is, C3 and D3 are reproduced. Thus, 

Al, A2, C3 are reproduced as main signals, and Bl, B2, D3 as 

sub-signals, and they are expanded and combined in the expanding 

unit, and sent into the output unit 1 lOb from the ~ombining unit 

10 lOlb, and together with the sub-picture from the sub,.picture 

decoder 158 and sound from the audio signal reproducing unit 160, 

the three signals are matched in phase in the AV synchro.nism 

control . unit 158, and. issued as being matched in timl.ng. 

According~y. the progressive signal of the first stream and 
.. 

15 progressive signal of the second stream are reproduced 

continuously without seam together with sound and sub-picture. 

The seamless synchronizing method is described later. 

Referring to Fig. 45, the procedure of synchronizing· two 

videos and sound when reproducing two streams simultaneously, 

20 such as prog~essive videos, stereoscopic videos or scope videos, is 

described below. Reproduction of three or four ·streams such as 

720P signals can be similarly realized, and description is omitted 

herein. 

First is mentioned a method -of synchronizing two video 

25 streams in the invention. As shown in· Fig. 39, in the first place, a 
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system stream reproduced from the optical head is once 

accumulated in a track buffer 23, and sent into a first video . 

decoder 69d and a second video decoder 69c. In the tracks of the 

optical .disk, two streams of progressive signals, that is, first 

5 stream A and second stream B are recorded alternately in the 

interleaved block unit. 

First, the stream A is reproduced by double speed rotation, · 

and accumulation of data in· the first track buffer 23a in the track 

buffer 23 is started. This state is shown in Fig. 45 (1), in which at 

10 t = tl to t2, ·data is accumulated in the portion of one interleaved 

block (ILB) 11 of first video signal in the period of one interleave 

time Tl. . The data quantity in the first track buffer increases, 

and at t = t2, it increases to the data quantity of one ILB, and 

accumulation of data for the portion of one ILB of the first video 

15 signal is complete. At t = t2, after.finishing accumulation of the 

portion of ·one ILB over one GOP of the first video signal, this time; 

the second video signal of the stream B is reproduced from a next 

interleaved block 12 of the optical disk, and as indicated by a solid 

line in Fig. 45 (4), at t = t2, accumulation of data of·seco11d video 

. 20 signal is stated in a second track buffer 23b, and data is 

accumulat~d in the second track buffer 23b up to t = t6. At the· 

same time, from t = t2 to tB, as shown in Fig. 45 (7), (10), the first 

video signal and. second video signal are fed into the first video 

decoder 69c and second video decoder 69d from the track buffer 23a 

25 and track buffer 23b by synchronizing the video presentation time 
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stamp, that is, the time of VPTS. These input signals are, as 

show_n in Fig. 45 (8), (11}, are issued as two sets of expanded video 

data from the first video decoder 69c and second video decoder 69d, 

from time t" = t3 delayed by the video delay time twd as the MPEG 

5 expansion process time. From t = t4 to tlO, the two video data of 

stream A and stream B are combined into a progressive signal in 

the progressive transforming unit 170," and the progressive signal 

for the ·portion of one interleaved block is issued. 

Thus, from t = t2 to t8, data of one interleaved blOck is put 

10 into the decoder. Ther~fore, nearly at a same rate, data in the 

first track buffer 23a and second track buffer 23b are consumed 

and decreased. Hence, as shown in Fig. 45 (2), the data quantity 

in the first track buffer is decreased from t2 to t7, and at t = t7, it 

is decreased to 112 of one ILB. At t = t7, data reproduction of 

15 interleaved block 15 starts, and increment and decrement are 

canceled, the quantity continues to increase up to t = t8, reaching 

. one ILB at t = t8, but same as at t = t2, input into the first decoder 

69c begins at t = t8, and hence the quantity contfnues to decrease 

up tot= tll, and finally the buffer memory quanti~y is worth a half 

20 ILB. 

In Fig. 45 (4), transition of memory quantity in the second 

track buffer 23a as the buffer quantity of the stream Bis described. 

At t = t2, input of data Bl of stream B in the interleaved block 12 

into the second tra<'.k buffer 23b begins, and at the same time 

25 transfer of data Bl into the second video dec·oder 6.9d starts, 
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thereby canceling to 112, the buffer quantity at t = t6 is half ILB. 

In the case of multi-angle recording of two angles of progressive 

signal in_ the invention, since there are four streams, that is, four 

interleaved blocks, from t = t6 to t7, tracks must be jumped from 

5 interleaved blocks 13, 14- to 15. During this tj jump ti-me· 197, 

reproduction input of data from the optical disk is interrupted; and 

the buffer quantity in the stream B continues to decrease up tot= 

t8, and becomes nearly zero at t = t8. 

10 

At t = t8, reproduction data of data B2 of the interleaved 

block 16 is entered, and it begins to increase again, and at t = tll, 

the memory quantity of the second track buffer is half ILB. At t = 

tll, jumping tracks, interleaved blocks 17, 18 are skipped, and 

interleaved block 19 -of A3 is accessed. 

This operation is repeated. 

15 The minimum required memory capacity for the track 

buffer 23 summing up the first track buffer 23a and second track 

buffer 23b of the system of the invention-i~ described below. The 

track buffer capacity 198 indicated by dotted line in Fig. 45 (4) 

shows the data quantity summing up the track buffer 23a and track 

20 buffer 23b. By thus setting the capacity of at least one ILB in 

total in the track buffer, seamle_ss reproduction is realized. 

In the invention, it is effective to prevent overflow or 

underflow of track buffer by setting the total cap~city of the track 

·buffer 23 comprising track buffers 23a and 23b at one interleaved 

25 block or more in progressive reproduction of the invention. As the 
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changeover method of system clock STC in the case of two streams 

is described later in Fig. 31, there are two streams A and B in the 

case of progressive reproduction. ln thi~ case, supposing the two 

streams of two interlace signals for composing progressive signals 

5 of one 1,LB to be Al and Bl, the data of the first stream A1 is 

reproduced in a·period of half ILB ai;i shown in Fig. 31 (1), and all. 

data is accumulated in· the buffer. Next, the data of the next 

strea~ B is reproduced as Bl aft~r completion of reproduction of 

Al as shown in Fig. _31 (2), and is accumulated in the buffer. In 

10 this case, as mentioned above, since the reproduction data from the 

optical disk is controlled by the .stream B fn Fig. 31 (2), the track 

buffer will not overflow. The SCR or stream clock from the track 

buffer of stream. A or stream B shown in: Fig~ 31 (3) is nearly 

synchronized with .the reproduction start point J of the stream B 

15 shown in Fig. 31 (2), and the counter is reset. Since the stream B 

is issued at double speed, the stream clock is counted by the buffer 

at a single speed as· shown in Fig. 31 (3), that is, at 112 sp.eed. At 

point G, the stream clock is reset. The time VPTS2 of output of 

video signal of stream B from the video decoder · must be 

20 synchronized in consideration of the delay time Tvd such as MPEG 

decoding time. In this case, at point I, that is, when the increase 

of VPTs is interrupted, or t. = Ti, the AV synchronism control is· 

restarted. In this case, checking VPTS2 of the stream B, by 

synchronizing the VPTS ~ of the stream A with this . VPTS2, 

25 synchronism is realized in a· simple control of one system. In this 
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case, the VPTSl may be employed at the same time. 

The audio data of synchronous stream B of audio is 

reproduced, and the STC is changed over at point H by using APTS 

of stream B as· shown in Fig. 31 (4). The sub-video signal of 

5 stream B is also changed over in the STC as shown in Fi~. 31 (4) . 

. Thus, by Av synchronism by using the data of stream B by 

priority, AV synchronism is realized by a simple control. 

In this case, the streams Al, A2 will not overflow as all 

video data is accumulated in the buffer memory. The stream B 

10 has a possibility of overflow. In the invention, however, by 

synchronous control at stream B, as shown in F_~g. 31 (6), since the 

signal flow is controlled by changing over the STC so that the 

V'.PTS2 may not exceed the threshold of VPTS2, the buffer will not 

overflow. 

15 . Besides, by using. the voice in the stream B in ·audio 

reproduction, as mentioned above, .the buffer of the audio data can 

be reduced to half, and moreover, as shown in Fig. 31 (4) .• by 

changing over the STC ~t point Hatt= Th, the s·ound is reproduced 

smoothly without exceeding the APTS threshold. The sub-video 

20 information is also synchronized and reproduced smoothly. 

Therefore, the video, sound, and sub-video .such as sub-title· are 

synchronized, and the picture and sound are reproduced without 

seam. In this case, recording of sound and sub-video of stream A 

may be omitted. Or, by adding sound and sub-vl.deo in the stream 

25 B, the stream B2 is reproduced by the existing reproducing device, 
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and by controlling repro~uctioli of stream A by the second video 

signal output control information adding unit 179 shown in Fig. 22, 

the trouble of output of silent picture can be preven~ed: Thus, by 

omitting the data of sound and sub-video in the stream A, the 

5 software of progressive video, for example, a movie of 2 hours can 

be reco.rded in two layers o·f a disk according to the interleaved 

·block recording method of the invention. This effect is described 

below. The movie software can be recorded for about 2 hours and 

15 minutes in a 4. 7 GB DVD of one layer. When the progressive 

10 video of the invention is directly recorded in two channels without 

differential process, it requires a double capacity, that is, 9.4 GB. 

However, for example, the video signal is 4 Mbps, and the. sub­

video and audio signal are neady 1 Mbps. When 1 Mbps of audio 

. signal is recorded in one stream only, the required total is 9 Mbps. 

15 That is, 90% of data quantity is. enough; and 90% of 9.4 GB is .. 8.5 

GB, so that one:-layer disk and progressive signals can be recorded 

in a two-layer disk. 

In the synchronizing method of the invention, of the 

signals in a set of two progressive signals, . supposing the 

20 interleaved block of stream B is recorded next to the interleaved 

. block of strea·m A, as seen from the beginning of video data on the 

optical disk; by putting the beginning data (.t\ in thjs embodiment) 

in the track buffer, when reproducing other data (B in this 

embodiment), it is designed to synchronize by using mainly tµ.e 

25 synchronous information of stream B. More specifically, by 
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changing over the system clock so that the vid.eo time stamp VPTS 1 

of stream B may. not exceed the threshold of the VPTSl, the video 

and audio are reproduced s"ynchronously without interrupting the. 

screen. · "It is enough .to read out the stream A from the buffer by 

· 5 synchronizing with the time information such as VPTS2 wh~ch is 

the time stamp of the stream B, so that the control is simple. 

Thus, in the invention, it is enough to control the se-cond 

stream synchronously by once accumulating the first stream in the 

buffer, and the control is secure and simple. In this case, when 

10 the size of the buffer memory is set at over one ILB, overflow or 

underflow does not occur. 

In the case of the existing DVD optical disk reproducing 

device, a standard buffer .memory of 100 to 300 kB;· about 115 of ILB 

is used. In the case of the invention, however, by a: standard 

15 . buffer memory of one ILB unit, it is possible to :reproduce smoothly. 

One ILB is worth 0.5 to 2 seconds, but in the case of multi-angle, 

since the waiting time is allowed by about one second, it is actually 

used in a range of 0.5 to 1 sec. Therefore, considering the stream 

of 8 Mbps at maximum of 1 sec, in the DVD optical disk reproducing 

20 device of the inventi.on, it is enough to use a buffer memory of 1 MB 

or more. 

In the above operation, the synchronous control uni.t 166 

in Fig. 30 changes over the Ste by U:sing the synchronous data of 

the second video signal of interleaved blocks I2 and I6 in Fig. 45 (1), 

25 and seamless reproduction between the interleaved blocks is 
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realized. When repro~ucing data of interleaved blocks 12, 16, by 

controlling the motor rotating speed reproducing track while 

monitoring the buffer quantity of the stream B, it is optimized so 

that the memory quantity of the track buffers 23a, 23b may. not 
. . 

5 overflow, and it is effective to decrease the memory quantity of the 

track buffer. The data ·in the interleaved blocks 11, 15 of the 

stream A are put entirely in the track buffer 23a, and it is not 

suited· for optimizing the buffer size- by controlling the 

reproduction ·by the signals of two streams A. When reproduced 

10 by using the audio data of the interleaved blocks 11, 15, in order to 

match with the time stamp of the outputs of video data in Fig. 45 

(8), (11), it is necessary, as shown in Fig. 45 (3), to accumulate 

audio data or sub-video data of one interleaved block or more in the 

track buffer 23 (Fig. 39) or audio decoder buffer 172 (Fig. 39), but 

15 by using the audio data of interleaved blocks 12, 16, as shown in Fig. 

45 (5), it is enough with 112, that is, half ILB data,. so that the 

memory quantity of the track buffer 23 (Fig. 39) or audio decoder 

buffer 172 (Fig. 39) may be half. 

Also, as shown in Fig. 45, when reproducing a set of 11, 12, 

20 and a set of 15, 16 containing· main signals and complementary 

signals of progressive signals, by accumulating the interleaved 

blocks Il, 15 in the buffer, when the motor rotation is controlled on 

the basis of the reproduction data of next interleaved blocks 12, 16, 

the memory quantity of the buffer is decreased. As for the 

25 changeover timing of STC of the AV synchronous control unit 158 
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in Fig. 30, on the basis of the STC of the interleaved blocks 12, 16, 

it is effective to decode stably without overflow of buffer. 

Moreover, as shown in Fig. 37, at the time of progressive 

signal reproduction, the method of skipping the first_ field of VOB is 

5 mentioned, but as a second realistic method, as shown in Fig. 22, in 

the recording device 99, of the two· images of the· image ·with 

interlace transformed odd-first identifier 199 and image with 

even-first identifier 200, only the even-first identifier 200 is 

transformed into an odd-first identifier 202 by an even/odd 

10 transforming unit· 201, and· by adding the odd-first identifier to 

each MPEG data, the beginning of all VOBs becomes odd-fi~st. 

At the reproducing device side, as shown in Fig. 21, the 

data of odd-first identifier 199 and odd-first identifier 202 by· 

even-first transformatfon are reproduced. As shown at step . 203, 

15 checking if progressive signal reproducti~n or not, if Yes, at step 

204, the odd-first identifier of the second video signal is changed to 

an even-first identifier 200a, and is sent into an interlace 

transforming unit 71b of the MPEG decoder. If No, the identifier 

is not changed. In the interlace transforming unit 7lb, since the 

20 field of the line is issued first from the frame image of the second 

video signal, the even-first image is issued. In the combining 

unit 90, t~e .even-first image of the second video signal and the 

odd-first image of the first video signal are combined, and a normal 

progressive image is· issued. In this method, the beginning of all 

. 25 interleaved blocks becomes odd-first, and the seamless multi-angle 
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and encoding the motion compensation by the same motion 

detecticm compensating unit 205, when two fields are decoded, the 

block distortions. are· aligned and are hence less obvious.. At the 

sa-~e time, the encoding load decreases. 

5 The operation of the AV synchronous control unit 158 is 

. described. Since the AV synchronous control unit is· one of the 

most important units in the invention, .. and is hence described in 

particular detail. 

The operatfon of the system control unit 21 in Fig. 5 is 

10 described. First, the system control unit 21 judges if the optical 

disk is set (inserted) in the DVD reproducing device or not. When 

setting is detected, by controlling the mechanical control unit and 

sfgnal control unit, the dis~ rotatibn is controlled until stable 

reading is achieved, and the optical pickup ·is moved· when 

15 stabilized, and the volume inform.ation file shown in Fig. 28 is read 

out. 

Furthermore, the system control unit 21 rep.roduces the 

program chain group for volume menu according to the volume 

menu management information in the volume information file in 

20 Fig. 28. When rep.roducing this program chain group for volume 

25 

··menu, the user can designate the numbers of desired audio data 

and sub-video data. Reproduction of program chain for volume 

menu in reproduction time of optical disk may be omitte.d if not 

necessary depending on the application of multimedia data. 

The system control unit 21 reproduces and displays the 
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program chain group for title menu according to the tile group 

management information in the volume information file, reads out 

the file management information of the video file i~cluding the 

title selected according to the selectiOn by the user, and branches 

5 into program chains of the title beginning. Further, this program 

chain group· is repr~duced. 

Fig. 29 is a flowchart showing the detailed procedure of 

reproducing process of the program chain group by the system 

control unit 21. In Fig. 29, at steps 235a, 235b, 235c .• first, the 

10 system control unit 21 reads out the corresponding program chain 

information from the program chain information table of volume 

information file or video file. At step 23.5d, if program chain is 

not finished, the process advances to step 235e. 

Consequently, at step 235e, referring to the seamless 

15 connection instruction information of the cell to be transferred 

next in the program chain in~ormation, it is judged whether the 

connection between the present cell and the immediately preceding 

cell is for seamless connection or not, and if seamless connection is 

judged necessary, the process advances to step ·235f for seamless 

20 connection process, and if seamless connection is not necessary, 

the process advances to ordinary connection process. 

At step_ 23.5f, rea_ding the DSI ·packet by controlling the 

mechanical control unit and sign.al processing ·unit, the VOB 

reproduction end time (VOB_E_PTM) existing in the DSI packet of 
. . 

25 the cell transferred first, and the VOB reproduction start time 
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(VOB_S_PTM) existing in the DSI packet of ·the cell to be 

transferred next are read. out. 

At the next step 235h, calculating "VOB reproduction end 

time (VOB_E_PTM) - VOB reproduction start time (VOB_S_PTM), 

5 it is transferred as the STC offset of this cell and the cell 

transferred immediately before, to the STC offset combining uni"t 

164 in the AV synchronous control unit 158 in Fig.· 30. 

At the same -time, at step 235i, the VOB reproduction end 

time (VOB_E_PTM) is transferred to the STC changeover timing 

10 control unit 166 as changeover time T4 of the STC changeover 

switch 162e. 

It is instructed to the mechanical control unit so as to read 

out the data until the final position of the cell. As a result, the 

data of the corresponding cell is transferred to the track buffer 23 

15 at step 235j, and as soon as the transfer is over, the program chain 

information at step 235c is read out. 

At step 235e., if judged not· to be seamless connection, 

transfer to the track buffer 23 ·is effected up tot he end of the 

system stream, and the program chain information at step 235c is 

20 read out. 

Next are explained two embodiments relating to AV 

synchronous control method of the sea.mless connection control for 

seamless reproduction in the invention. These are detailed 

explanation about the AV synchronous control unit 158 in Fig. 26 

25 and Fig. 39. 
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The system decoder 161, audio decoder 160, video decoders 

69c, 69d, and sub-video decoder 159 in Fig. 39 are all synchronized 

with the system time clock given from t·he AV synchronous control 

unit in Fig. 30, and the data in the system stream is processed. 

5 In a first method, referring to Fig. 30, the AV synchronous 

control unit" 158 is explained. 

In Fig. 30, the AV synchronous control unit is composed of 

STC changeover switches 162a, 162b, 162c, 162d, STC 163, STC 
.. 

offset combining unit ·. 164, STC setting unit 165, and STC 

10 changeover timing control unit 166. 

The STC changeover switches 162a, 162b, 162c, 162d, 162e 

change· over the output value of the ~TC 163 and output value of 

the STC offset combining unit 164 as re-ference clock to be given 

respectively to the system decoder 161, audio decoder 160, main 

15 video decoder 69c, sub-video decoder 69d, and sub-video decoder 

159. 

The STC 163 is a reference clock for the entire MPEG 

decoder in Fig. 39 in ordinary reproduction. 

The STC offset combining unit 164 continues to issue the 

20 value of subtracting the STC offset value given from the sy~tem 

control, from the value of the STC 163. 

The STC setting unit 165 sets STC initial value given from 

the system· control unit or the STC offset combined value given 

from the STC offset combining unit 164, to the STC 163 at the 

25 timing given from the STC changeover timing control unit 166. 

.· 
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The STC changeover timing control unit 166 controls the 

STC changeover switches 162a to 162e and STC setting 165 on the 

basis of the STC changeover timing information given from the 

system control unit and the STC offset combined value given from 

5 the STC offset· combining unit 164. · 

The· STC . offset value is. an offset value used when 

changing the STC value when continuously reproducing by 

connecting system stream #1 · and system stream #2 having 

different STC initial values. 

10 More specifically, it is obtained by subtracting the "VOB 

reproduction start time (VOB_S_PTM)" described in the DSI of the 

system stream #2 to be reproduced next, from the "VOB 

reproduction end time (VOB_E_PTM)" described in the DSI° packet 

of the system stream ~1 reproduced in the first place. Such 

15 information of display time is calculated preliminarily by reading 

out by the system control unit 167 when the data being readout 

from the optical _disk in Fig. 5 is put into the track buffer 23. 

The calculated offset value is given to the STC offset 

combining unit 164 until the final pack of the system stream #1 is 

20 fed into the system decoder 161. 

The data decoding processing unit 165 in Fig. 5 operates 

as an MPEG decoder except when controlling seamless connection. 

The STC offset given from the system control unit 167 at this time 

is 0 or an arbitrary value, and the STC changeover switches 162a_ to 

25 162e in Fig. 30 are always selected at the· STC 163 side. 
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Referring to the flowchart in Fig. 38, changeover of STC 
\ 

· changeo~er switches 162a to 162e ·and operation of STC 163 at the 

junction of the system streams are explained below in the case two 

system streams not continuous in the STC valu.e, s;rstem stream #1 

5 . and system stream #2, are entered. continuously in the system 

decoder 161. 

Explanations of SCR, APTS, VPTS, VDTS of the system 

stream #1 and system stream #2 to be entered are omitted. 

Suppose the STC initial value corresponding to the system 

10 stream #1 during reproduction is preliminarily set in the STC 163 

from the STC setting unit 165 and is being counted up sequentially 

along the reproduction operation. First, the system control unit 

167 (Fig. ·5) calculates the STC offset value by the method 

mentioned above, and sets this value in the STC offset combining 

15 unit 164 until the final pack of system stream #1 is put in the 

decoder buffer. The STC offset combining unit 164 continues to 

issue the subtraction value of the STC offset value from the value 

of the STC 163 (step 168a). 

The STC changeover timing control unit 166 obtain.s the 

20 time Tl when the final pack in the system stream #1 reproduced 

first is put into the decoder buffer, and changes over the STC 

changeover switch 162a to the output side of the STC qffset 

combining unit 164 at time Tl (step 168b). 

Thereafter the output of the STC offset combining unit 164 

25 is given to the STC value the system decoder 161 refers to, and the 



74 

transfer timing of the system stream #2 to th.e system decoder 161 

is determined by the SCR described in the pack header of system 

stream #2. 

The STC changeover timing control unit 166 obtains the 

5 time T2 when reproduction of final audio frame of system stream 

#_1 reproduced first is terminated, and changes over the S.TC 

changeover switch 162b to the output side of the STC offset 

combining unit 164 at time T2 (step 168c). ·The method· of 

obtaining time T2 is described below. 

10 Thereafter the ou~pti.t of the STC offset combining unit 164 

is given to the STC value the audio decoder 160 refers to~ and the 

audio output timing of the system stream #2 is determined by the 

APTS described in the audio packet of system stream #2 .. 

The STC changeover timing· control unit 166 obtains the 

15 time TS.; T'S when dec.oding of final video frame of main signal and 

sub-signal of system stream #1 reproduced first is terminated, and 

changes over the STC changeover switches 162c; 162d to the output 

side of 'the STC offset combining unit 164 at time TS, T'S (step· 

168d). The method of obtaining time TS is described belo~. 

20 Thereafter the output of the STC offset combining unit 164 is given 

to the STC value the system decoders 69c, 69d refer to, and the 

timing of video decoding of t_he system stream #2 is determined by 

the VPTS described in the video packet of system stream #2. The 

STC changeover timing.control unit 166 obtains the time T4 when 

25 reproduction output of final video frame of system stream #1 
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changeover switch 162e to the output side of the STC offset 

combining unit 164 at time T4 (step 168e). The method of 

obtaining time T4 is described below .. 

5 Thereafter the output of the STC offset combining unit 164 

is given to the STC value the video output changeover switch 169 

and sub-video decoder 159 refer to, and the timing of video output 

and sub-video output of system stream #2 is determined by VPTS 

and SPTS described in the video packet and sub-video packet of 

10 system stream #2. 

When changeover of these STC changeover switches 162a 

to 162e is over, the STC setting unit 165 sets the value given from 

the STC offset combining unit 164 in the STC 162 (step 168f) 

(which is called reloading of STC 163), and all switches at steps 

15 162a to 162e are changed over to the STC 163 side (step 168 g) .. 

20 

Thereafter the output of the STC 163 is given to the STC 

value the audio decoder 160, video decoders 69d, 69c, video output 

changeqver switch 169, and sub-video decoder 159 refer to, and the 

operation returns to the normal state. 

Herein, two means are mentioned as the method of 

obtaining the time Tl to T4 as the STC changeover timing. 

In the first means, since the time Tl to T4 can be easily 

calculated when creating the stream, the information expressing 

the time Tl to T4 is described in ·the disk preliminarily, and the 

25 system control unit 21 reads it out and transmits to the STC 
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changeover timing control unit 166. 

In particular, as for T4, the "VOB reproduction end time 

(VOILE_PTM)" recorded in· the DSI used when determining the 

STC offset can be directly used. 

The value to be r.ecorded at this time is described on the 

basis of. the STC value used in the system stream #1 reproduced 

first, and the. moment the count-up value of STC 163 becomes the 

time Tl to T4, the STC changeover timing control unit 166 changes 

over the ,STC changeover switches 162a to 162e. 

In the second means, the timing for reading out is 

obtained . from the timing of writing beginning data of system 

stream #2 into the track buffer 23, video decoder buffers 171, l 7la, 

and audio decoder buffer 172. 

Assuming the track buffer 23 to be a ring buffer composed 

15 of write pointer, read pointer, and data memory, more specifically, 

the system control unit 21 is designed to read out the address 

indicated by the write pointer and the address indicated by the 

read pointer in the track buffer 23:, and the moment when the pack 

written immediately before is read out is detected from the address 

20 indicated by the write poin'ter and the address indicated by the 

read pointer when the target pack is written· in. 

The .system control unit 21 designate~ and reads out the 

beginning address of the system stream #2 on the optical disk when 

transferring from system stream #1 to reproduction of system 

25 stream #2, so that the moment when the beginning data of the 
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system stream #2 is stored. in the track buffer 23 is known. 

Consequently, by marking the address where the beginning pack of 

the system stream #2 is written, the moment when one pack 

before is read out completely is supposed to be Tl, ~nd the time Tl 

5 is obtained. 

The system control unit 21, the moment Tl is obtained, 

notices it to the video decoders 69c, 69d and audio decoder 160, and 

therefore the video decode~s 69c, 69d and audio decoder 160 can 

know that the beginning packet of system stream #2 is transferred 

10 to the video buffer 171 and audio buffer 172 in the subsequent 

transfer. 

Thus, by managing each decoder buffer same as the buffer 

management of the track buffer 21, the two video decoders 69c, 69d 

and audio. decoder 160 obtain T2, T3 the moment the final packet of 

15 system stream #1 is transferred. 

In detection of Tl, however, if all data are read out from 

the video decoder buffer 171 or audio decoder buffer 172 (right 

after decoding of final frame of system stream #1) and data to be 

written in has not reached yet (the transfer time between packs is 

20 vacant), since there is no data to be written in, the address cannot 

be managed. In this case, too·, since the packet of the. frame to be 

decoded next is securely transferred until the next decoding timing 

(the decoding timing of the beginning frame of system stream #2), 

the changeover timing is known by defining the packet transfer 

25 moment to be T2 or T3. 
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As for T4, as mentioned above, the "display end time 

(VOB_E ..... PTM) of final frame of video of system stream #1" 

described in the DSI packet may be used directly. 

A second seamless reproduction method is described 

5 below. 

Fig .. 31 is a diagram showing the timing of reproduction 

output of the system stream from input in the data decoding 

processing unit in Fig. 38 through decoder buffer and decoding. 

process. Referring to Fig. 31, changes of values of APTS and 

10 VPTS in the portion for connecting system stream #1 and system 

stream #2 are explained, and .the method of AV synchronous control 

in the seamless connection portion in the opera.tion for actually 

processing the stream is described. 

Next, referring to the graph 1n Fig. 31, the method of 

15 seamless connection control according to the flow in the flowchart 

in Fig. 43 is described. 

Start timing of seamless connection control is obtained in 

the SCR graph in Fig. 31 (3). The pe:a:iod of continuous increase of 

SCR value in this graph corresponds to the period of transfer of 

20 system stream #1 from the track buffer 23 (Fig. 5) to the data 

decoding processing unit 16 (Fig. 5), and the value of SCR is 0 only 

at piont G when transfer of system· steam #1 is over and trans.fer of 

system stream #2 is started. Therefore, by judging point G when 

SCR value becomes 0, it is known that a new system stream #2 is 

25 put into the data decoding processing unit 16, and at this point 
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(time Tg), the synchronous mechanism control u'nit can cancel 

(turn off) the .fl V synchronous mechanism of the reproduction 

output unit. 

Detection of SCR value of 0 is also possible after 

5 processing of the signal read out from· the optical disk, or when 

writing into the track buffer 23. The AV synchronous mechanism 

may be turned off on the basis of detection at this point. 

As for the timing for starting (turning on) the AV 

synchronous mechanism once turned off, to prevent mismatched 

10 reproduction of audio and video, it is necessary to know that both 

audio output and video output included in system stream #1 are 

changed to a new system stream #2. The moment of change of 

audio output to a new system stream #2 is known by detecting point 

H when increase of APTS value is suspended. Similarly, the 

15 moment of change of video output to a new system stream #2 is 

known by detecting point I when increase of. VPTS value is 

suspended. Therefore, the synchronou_s mechanism control unit 

can resume AV synchronism immediately (at time Ti) after . 

detect.ion of appearance of both point H and point L 

20 When the value of SCR is not set in the STC in the period 

trom time Tg to time Ti, or when the value of APTS. and value of 

VPTS are compared directly,_ the off period of AV synchronous 

mechanism may be further shortened. 

For this purpose, by monitoring both values of APTS of 

25 audio output data and VPTS of video output data issued from the 
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data decoding processing unit 16, when either value begins to 

decrease first, it is detected, and the AV synchronism mechanism is 

turned off immediately, that is, at time Th in Fig. 31. 

However, as explained herein, when judging tl1:e timin~ by 

5 detecting if increase of the value of APTS and ·value of VPTS is 

continuing or not, it is evident that the value of A~TS and value of_ 

VPTS are sure to decrease -when the system stream is connected. 

In other words, it is enough when the final values of AP·TS and 

VPTS in the system· stream are larger than the initial maximum 

10 values of APTS and VPTS in the system stream. 

The maximum values of initial values of APTS and VPTS 

(.6.Tad .6.Tvd in the diagram) are determined as follows. 

The initial values· of APTS and VPTS are the sums of the 

time _for ·storing_ video data and audio data in the video buffer and 

15 audio buffer, and the video re.order (in the MPEG video, the 

decoding sequence and display sequence of picture are not matched, 

and display is delayed by one picture at maximum as compared 

with decoding). Therefore, the sums of the time required for the 

video buffer and audio buffer until filled up, and the dispiay delay 

20 (time of one frame) due to video reorder ·are the maximum values of 

initial values of APTS and VPTS. 

To create the system stream, hence, it ~ay be composed so 

that the final values of APTS and VPTS in the syste-m stream 

may exceed these values. 

25 In the embod~ment, so far, as for the judging standard of 
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turn-on timing of AV synchronous mechanism after· system 

stream connection, the method of judging if the values of APTS and 

VPTS are increasing or not is mentioned, but it is also possible to 

realize .by the following judgement of threshold. First, at the 

5 reproducing. device side,. the audio threshold and video· threshold 

shown in the graphs in Fig. 31 (4) and (5) are determined. These 

values are equal to maximum values of initial values of APTS and 

VPTS in the system stream, and same as the maximum values 

mentioned above. 

10 The values of APTS and VPTS read by the APTS reading 

means an~ VPTS reading means are judged to be less than the 

audio threshold and video threshold or not. If the values APTS 

and VPTS are larger than the audio threshold and video threshold, 

data are;not changed to the output data of new system stream, and 

- 15 if .smaller, output data of a new system stream is started, so that 

OFF or ON timing of AV synchronous mechanism is known. 

20 

By such on/off control of the AV synchronous mechanism, 

seamless reproduction without disturbance in reproduction state is 

realized at the junction of system streams. 

Industrial Applicability 

By dividing basic video signal and interpolating video 

signal in frame groups of one GOP or more each, and recording on 

an optical disk as interleaved blocks 54, 55 by interleaving 

25 alternately, in a progressive (stereoscopic) applicable type 
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reproducing device, progressive (stereoscopic) videos can be 

obtained by reproducing information of both right and left 

interleaved blocks of o.dd fields (for the right eye) and even fields 

(for the left eye}. In the progressive (stereoscopic) non-applicable 

5 type reproducing device, when a disk recording progressive 

(stereoscopic} videos is reproduced, by reproducing the interleaved 

block of only odd fields (for the right eye) or even fields (for the left 

eye) either by jumpin·g tracks~ a perfect ordinary two-dimensional 

video can be obtained. Thus, mutual compatibility is realized. 

10 in particular, by using an arrangement information file of 

progressive (stereoscopic) video, progressive (stereoscopic} video 

identifiers are recorded in the optical d'isk. It is therefore easy to 

judge where the progressive (stereoscopic) video is _present,· and it 

is effective to avoid progressive reproduction of two ordinary 

15 interlace signals, or outputs of images of two difference contents by 

mistake into the right eye and left eye of the stereoscopic 

television. 

In the stereoscopic video applicable reproducing device, 

using the pointer used in two dimensions, the method of the 

20 invention for changing the access procedure is em.ployed only when 

the stereoscopic video identifier is present, so that the stereoscopic 

videos can b_e reproduced continuous}~. Hence the stereos_copic 

.video applicable re.producing device can be realized without 

changing the two-dimen.sional format. 

25 
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CLAIMS 

1. An optical disk comprising: 

THIS SHEET HAS BEEN. 
. REPLACED 

a· plurality of first interleaved blocks of a first video stream and 

5 a plurality of second interleaved blocks of a second video stream 

recorded a plural of times on tracks of said optical disk in certain 

ord~r. 

wherein said first and said second video stream are 

separate_d from a original video signal in a vertical or a horizontal 

10 direction by separating means; 

said original video signal has a first resolution; 

said first and said second video signals have a second 

resolution that is lower than the first resolution; 

said first video stream and said second video stream 

15 ·comprise an MPEG signal which is encoded ~Y variable length 

encoding and a timfng data for reproduction of said original video 

signal; 

-each of said first and second interleaved blocks has. a 

video stream of more than 1 GOP (Group of Pictures) and less than 

20 30 GOP which is segmented by data segmenting means; and 

each of said first interleaved blocks and said second· 

interleaved blocks is continuously recorded on more than one track 

of said optical disk. 

2. An optical disk, wherein said first video stream 

25 comprises encoded NTSC, PAL or SECAM signals. 

I 1111111"1111111111111111111111 
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3. An optical disk acco·rding to claim 1, wherein said 

second interleaved block has a same timing information with a 

. timing information recorded on said first interleaved block; .and 

said first ·and said second interleaved blocks are 

5 recorded in an approximately the same area on said optieal disk. 

4. .An optical disk according to claim 1, further 

comprising: 

a plurality of first interleaved blocks of a first video 

stream and a plurality .of second interleaved bloc~s of a second 

10 video stream recorded on· tracks of said optical disk in certain 

order, 

wherein said original video signal is separated into a 

plurality of video streams including. said first and said. second 

video stream in a vertical and/or a horizontal direction by 

15 separating means; 

said original video signal has a first resolution; 

said first and said second video signal have a second 

resolution that is lower than said first resolution; 

said first and second video streams comprise an 

20 MPEG signal which is encoded by variable length encoding and a 

timing data for synchronous .decoding of said original video 

signals; 
. . . 

each of said first and second interleaved blocks 

comprise a ~ata unit; 

25 said data unit has frame signals of more than 1 
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GOP (Group of Pictures) and less than 30 GOP which is segmented 

from each of said first and said second video stream by data 

seg-m-e.nting means; and 

' ·a segment identification data recorded on said optical 

5 disk, wherein said segment identification data indicates that each 

of said first and said second intedeaved blocks are continuously 

recorded on more than one track of said optical disk. 

5. An optical disk according to claim 1 further 

comprising a restrl.ction information for restricting reproducing of 

10 a video stream other than said first video stream when a certain 

disk player· is used. 

6. An optical disk according to claim 1 further 

comprising: 

a filter for attenuating a vertical and/or a horizontal high 

15 frequency component of said original video signal; · 

·wherein said first video stream is generated by separating 

an original video signal by said separating means.after filtering by 

said filter. 

7. An ·optical disk according to claim 6, further 

20 comprising a filtering identifier recorded on said optical disk; 

wherein said filtering identifier indicates that said first 

video stream is generated by separating said original video signal 

by said separating means afte·r said.original video signal passes 

said filter for attenuating a vertical and/or a horizontal high 

25 frequency component of said original video signal. 
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8. An optical diskaccording to claim 1, wherein said 

original video signals are progressive picture signals; 

first inter-lace signals and second inter-lace signals 

are generated by separating said original video signal in a vertical 

5 direction by said separating means; 

said first inter-lace signals start Odd-Line first and 

said second inter-lace signals start Even-Line first; and 

said first inter-lace signals or said second inter-lace 

signals are recorded as said first video stream and the other 

10 i_nter-lace signals are recorded as said second video stream. 

9. An optical disk according to claim 8, wherein a 

restriction information is further recorded on said optical disk; 

wherein said information is for restricting reproduction 

of a video stream.other than the video stream of said first 'inter-

15 lace stream when a certain disk player is used. 

10. An optical disk according to claim 8 , 

wherein said interlace signals are obtained. by said 

separating means after attenuating a vertical high frequency 

component of said progr_essive picture signal. 

20 11. An ·optical disk according to claim 1, wherein 

said original video signals are progressive picture signals; 

a fi_rst inter-lace sign,al and a second inter-lace 

signal are generated by separating said progressive signals in a 

vertical direction by picture separating means; 

25 said first inter-lace signal starts Odd-Line first 
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and said second inter..;lace signal starts Even-Line first; and 

said first inter-lace signal is recorded as said first 

video stream and a difference signal between first and second 

inter-lace video signal is :r;"ecorded as said second video stream. 

· 12.• An optical disk according to claim 10, further 

collipr~sing a filtering identifier recorded on said optical disk; 

wherein said filtering identifier indicates that said 

inter-lace signals are obtained by filtering said progressive signals 

by a low-pass filter , thus removing the vertical high frequency 

10 component of said progressive signals. 

13. An optical disk according to claim 8, 

wherein said original video signals are progressive 

picture· signals; 

first inter-lace signals and second inter-lace signals 
-

15 are generated by separating said original video signal in a vertical 

direction by said separating means; and 

said first inter-lace signals start Odd-Line first and 

said second inter-lace signals start Even-Line first; 

one of said first inter-lace signals and said second 

20 inter-lace sig.nals are recorded as said first video stream and the 

other inter-lace signals are recorded as said second video stream; 

and at least one inter-lace signal which st.arts Odd 

Line first is added at a lead .part of a VOB (Video Object) of said 

second inter-lace picture signals which start Even-Line first of 

25 said second video stream. 
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14. · An optical disk according to claim 8; 

wherein said original video signals are progressive 

picture signals; 

first inter-lace signals and second inter-lace signals. 

5 are generated by separating said original video signal in a vertical 

direction by said separating means; 

said first inter-lac~ signais star£ with odd line first 

. and said second inter-lace signals start with even line fl.rat; 

one of said first inter-lace signals .and said second 

10 inter-lace signals are recorded as said first video stream and the 

other inter-lace signals are recorded as said second video stream; 

and 

an Even-Field first identification information is 

replaced with an Odd-Field first identification information in a 

15 ·field identification information of MPEG data of said interleaved 

block of said second video stream. 

15. A reproducing device comprising:· 

a reproduction means for reproducing an optical 

disk on which interleaved blocks are recorded in certain order; 

20 wherein at least two video streams including first and seco:iid video 

stream are separated into a interleaved block unit having a video 

stream of more than 1 GOP (Group of Pictures) and less than 30 

GOP;and for reproducing first interleaved blocks and second 

interleaved blocks in certain order; wherein said first interleaved 

25 block bas first timing information of said first video stream ;and 
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. . . 

said second interleaved block has second timing information of said 

second video stream; 

a buffer memory to store said reproduced first · 

interleaved blocks and said second interleaved blocks; 

5 first decoding means for decoding first picture 

signals; 

second decoding means for decoding second picture 

signals; 

composition means for composing ·said first picture 

10 signals and sai_~ second picture signals into one stream of picture 

.signals; 

out-put means to put out said picture signals. 

16. A reproducing device of claim 15, further 

comprising a detecting means for detecting a composition 

15 identification information indicating to compose said first video 

stream and said second video stream recorded on a optical disk, 

wherein, said composition means composes said first 

video stream and said ·second video stream when said detection 

means detects the composition identification information. 

20 17. A reproducing device of claim 15, wherein a 

reproduction of said optical disk is processed. by steps of: 

reproducing said optical di~k on which ~aid first 

interleaved blocks are recorded.next to said second interleaved 

blocks; .and 

25 reproducing a second picture data of said second 
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interleaved blocks first, 

storing said second picture data of said second 

interleaved blocks on said buffer memory; 

reproducing a first picture data of said first 

5 · interleaved blocks, 

storing said first picture. data of said first 

interleaved blocks; 

producing . synchronous timing information taking 

precedence s~id first timing information recorded on said first 

10 interleaved blocks over said second timing information recorded on 

said second interleaved blocks, 

decoding said first picture signal from said first 

picture data using said synchronous timing information by said 

first picture decoder; · 

15 decoding said second p'icture signal so as to 

synchronize with said synchronous timing information by said 

second picture decoder 

composing single picture signals from said first 

picture signals and said second picture signals synchronizing with 

20 said first timing information and/or said second timing information 

and/or said synchronous timing information. 

18. . A reproducing device of claim 15 further 

comprising a· sound signal decoding means and a Picture-Soun.d 

synchronizing means; 

25 reproducing a sound data of said first interleaved 
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b.lock; 

storing said sound data on said buffer meme>ry taking 

precedence over the other; 

·decoding sound signals from said sound data by said 

5 sound signal decoding means; 

synchronizing said ·sound signals and said picture 

signals by said Picture-Sound synchr~nous means; 

outputting said sound signals. 

19. A reproducing device of claim 15, further 

10 comprising; 

a low-pass filtel' for attenuatin~ a v:ertical and/or 

horizontal high frequency component of picture signals, wher.ein 

said composed picture signal is not attenuated and 

·outputted by said low pass filter when obtaining a co.mposed 

15 piCture signal by said composition means; and 

20 

25 

said composed picture signal is attenuated by said 

low pass filter when obtaining either th.e vertical constituent or the 

horizontal constituent of picture signals having a lower resolution 

than· said composed picture signals. 

20. A reproducing device of claim 19, further 

comprising a detection means for detecting filtering 

id~·ntification information indicating that the high frequency 

component of said first video stream and/or said second video 

stream ·is already attenuated when recorded on said optical disk; 

wherein said low-pass filter is turned off when said 
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detection means detect said filtering identification information . 

. 21. A reproducing device of claim 15, wherein a 

reproduction of ·said optical disk is processed by steps of: 

reproducing a base picture signal with said first 

5 decoding means; 

reproducing a supplemental picture signal with said 

second decoding means; 

composing said base picture signal and said 

supplemental picture signa~ into one picture signal; and 

10 outputting said composed picture signal. 

22. A reproducing device of claim 21, wherein said 

supplemental picture signal is a difference picture signal of said 

composed picture signal and said base picture signal; and 

said composition means have a difference decoding 

15 means; 

·whereby composed picture signal is decoded from 

said base picture signal and said difference picture signal by said 

difference decoding means. 

23. A reproducing device of claim 15 having at least 

20 two decoding means, wherein a reproduction of said optical disk is 

processed by steps of: 

repro.ducing a first inter-lace signal as said first 

picture signal by said first decoding means; 

reproducing a secona inter-lace signal as said second 

25 picture signal by said second decoding means; 
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synchronizing said first and said second picture 

composing said first and said second picture signal 

· into a progressive picture signal; and 

outputting said progressive picture signal. 

24~ A ·repro.ducing device of claim 23, wherein a 

reproduction 

of said optical disk is processed by steps of; 

attenuating said progressive picture signal by a low-

10 pass filter for attenuating a vertical high ~requency component of 

15 

an input signal; 

separating said progressive signal into an Odd-Field 

signal having an odd, line and an Even-Line signal having an even 

line by separation means; 

outputting alternately said Odd-Field signal and said 

Even-:Field signal as a inter-lace picture signal. 

25. A reproducing device of claim 24, further 

comprising a first output means and a second output means; 

wherein said progressive picture signal is output 

. 20 froi:n said first output means and said inter-lace picture signal is 

put out from said s"econd output means. 

26. An optical disk comprising: 
. . . 

. first· interleaved blocks of a first video stream and 

second interleaved blocks of a second video stream recorded a 

25 plurality of times on tracks of said optical disk in certain order, 
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wherein at least two v.ideo streams including sai~ 

first video stream for a right eye and said second video stream for 

a left eye is generated by separating a 3-D picture signal; 

said first and second video streams comprise MPEG 

5 signals which is encoded by variable.length encoding and ti~ing 

data for a reproduction of said. original video signals; 

each of said first and second interleaved blocks has a 

video stream of more than 1 GOP (Group of Pictures) and less than 

30 GOP separated by a data segmenting means; and 

10 each .of said first an'd said second interleaved blocks 

is continuously recorded on more than one track of said optical 

disk. 

27~ An optical disk, wherein said first video stream 

. comprises encoded NTSC, PAL or SECAM signals. 

15 28. An optical disk of claim 27, wherein said second 

interleaved block has approximately the same timing information 

with a timing information recorded on said.first interleaved block. 

29. An optical disk of claim 27, further comprising 

3-D identification i~formation indicating that a 3-D picture is 

20 recorded oil said optical disk. 

30. An opt~cal disk of claim 27, further comprising 

an identification information reco.rded thereon for restricting . . 

reproduction of video· streams other than said first video stream 

wh.en said optical disk is reproduced with a certain disk player. 

25 31. An optical disk of claim 27, 
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.wherein said 3-D picture signal "is separated into a 

first inter-lace signal which starts Odd-Line first ·and a second· 

inter-lace signal which starts Even-Line first; 

said first video stream_ comprises said first inter-lace 

5 signal; and 

said second video stream comprises said second· inter-

lace signal. 

32. An optical disk reproducing device for 

reproducing an optical disk on which at least two video streams , 

10 including a first video stream for a right eye and a second video 

.15 

20 

25 

stream for a left eye, are recorded; said video streams are 

separated into an interleaved block having a video stream of 

more than 1 GOP (Group of Pictures) and less than 30 GOP; 

comprising; 

a reprodQ.ctioii means for reproducing said first 

interleaved blocks and said second interleaved blocks; wherein 

said first interleaved block has a first timing information of said 

first video stream ;and said second interleaved block has a second 

timing information of.-said second video stream; 

a buffe.r memory to store reproduced picture signals; 

first decoding means for decoding first picture 

signals; 

second decoding means for decoding second pieture 

signals; 

synchronizing means for synchronizing said first 
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picture signal and said second picture signal; and 

output means for outputting said first picture signal 

and said second picture signal independently as a 3-D picture 

signal for a right eye and a 3-D picture signal for a left eye 

5 synchronized with said first timing information and/or second 

timing information and/or outputting in a time shearing manner 

sa~d first picture signal for a right eye and said second picture 

signal for a left eye alternately as one 3-D picture signal 

synchronized 'with said first timing information and/or second 

10 timing information. 

33. An. optical disk reproducing device of claim 32, 

wherein said output means for outputting said first picture signal 

and said seco.nd picture signal independently as said 3-D picture 

;signal for a .right eye and said 3-D picture signal for a left eye 

15 or ,alternatively, outputting in the time shearing manner said first 

picture signal for a right eye and said second picture signal for a . . 

left eye alternately as one 3-D picture signal when 3-D 

identification information is recorded on said optical disk. 

34. An optical disk reproducing device of claim 32, 
. . 

20 wherein a reproduction process of.an optical disk comprises steps 

of: 

reproducing a. second p~cture data of said second 

interleaved block; 

storing said second picture data on said buffer 

25 memory; 
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making a synchronous timing information using said 

first timing information recorded on said first interleaved block; 

reproducing said first picture signal from said first 
. . 

picture data based on said synchronous timing information by said 

5 first decoder ; 

reproducing said second picture signal from Sa.id 

second picture data based on said synchronous timing information 

by said second decoder; 

alternatively o~tputting said first picture signal and_ 

10 said second picture signal i.ndependently as a 3-D picture signal for 

right eye and a 3-D picture signal for left eye synchronized with 

said first timing information and/or second timing information· 

and/or synchronizing timing information an_d/or outputting in a 

time shearing manner said first picture signal for a right ·eye and 

15 said_ second picture signal for a left eye alternately as one 3-D 

picture signal Synchronized wi.th said first timing information 

and/or second timing information andlor synchronizing timing 

information. 

35. An optical disk reproducing device of claim 34, 

20 further comprising a sound signal decoding means a~d a Picture-

Sound synchronous means; 

reproducing a sound data of said first i.nterleaved block 

taking precedence over the other; 

storing said sound data on said buffer memory.; 

25 decoding sound· signals from said sound data by said 
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sound signal decoding means; 

synchronizing said sound signals and said picture 

signals by said Picture-s·ound synchronizing means; 

outputting said s·ound signals. 

5 36.. An optical disk reproducing device of claim 32, 

wherein a reproduction. process of a optical disk comprising steps 

of: 

reproducing said 3-D picture signal for a right eye or 

left eye from said first picture signal; 

10 reproducing a differen~e signal _of said 3-D picture 

signal and said first picture signal; 

decoding said 3-D picture signal for a right eye or left 

eye which is different from said first picture signal based on said 

difference signal and said first picture signal. 

15 37. · An optical disk reproducing device of claim 32, 

wherein 

said first decoder reproduce said first inter-lace signal as said first 

picture signal; and said s.econd decoder reproduces said second 

inter-lace signal as said second picture signal. 

20 38. An optical disk reproducing device of claim 32, 

further comprising a first output means and a second output 

_means; 

wherein said first output means outputs said 3-D 

picture signal and said second output means outputs said inter-

25 lace signal which is composed of said first picture signal. 

.... t 

·' .··"=· .... 
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39. An optical disk reproducing device player for 

reproducing at least a main system stream and a sub system 

stream and a linking information between said main system 

. streams or said sub-system streams from an optical disk having 

5 · interleaved blocks recorded thereon, said interleaved block having 

an audio data and a video data having more than 1 GOP video data, 

comprising; 

STC generating means for generating a system time 

clock (STC) which is used as a reference clock for a reproduction of 

10 said' main. system stream and/or said sub-system stream; 

a plurality of decoders for processing signals referred 

to said STC; 

a decoder ·buffer. for temporarily storing data of said 

main system stream and/or said sub-system stream which is to be 

15 transmitted to said decoder; 

a STC referred by said decoder·when reproducing a 

first main system stream or said sub-system stream; 

STC switching means for switching said STC when 

decoding said main system stream and/or said sub-system stream 

20 of a second interleaved block that is reproduced successively .after 

reproduction of said main system stream and/or said sub~system 

stream of a first interleaved block; 

wherein said main system stream and said sub-system 

stream have a timing information respectively; and 

25 composing means for synchronizing a first video 
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signal of said main system stream of said first interleaved block . . . . 

and a second video signal of said sub-system stream of said first 

interleaved block referring to said timing information, composing 

into a single video signal and outputting said single video signal. 

40. The optical disk reproducing device according to 

claim 39, wherein said STC is switched by said switching means 

referring to a STC switching timing recorded in a _management 

information of said main system stream or said sub-system stream. 

41. The optical disk reproducing device according to 

10 claim 39, wherein said STC is switched by said switching means 

when increase of a video presentation time stamp (VPTS) 

information of said main .system stream or said sub-sy.stem stream 

of said first interleaved block whiCh is being reproduced is ceased . 

. 42. The optical disk reproducing device according to 

15 claim 39, 

wherein data of one interleaved block of said· 

sub-system stream is first stored in a decoder buffer when S!iiid 

main. system. stream is recorded following to the sub-system stream 

at a head part of a video data on said optical disk; 

20 said main system stream having same timing 

information as said sub-system stream having is next 

reproduced; and 

said decoder for processing signals then starts 

decoding. 

25 43. The optical disk reproducing device according to 
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claim 42, wher~in a capacity of a buffer memory of siid decoder is 

set to more than a data volume of said main system stream or said 

sub-system s·tream of one interleaved block. 

44. An optical disk recording device comprising: 

5 a ·separating means for separating a original video signal vertically. 

and/or horiz'oritally into a pl."urality 'of video stream including a 

first video stream and a· second video stream; 

said original video signal has a first resolution; 

said first and said second video signals have a second 

10 resolution that is lower than the first resolution; 

an MPEG encoder for variable length encoding of said video 

strea·m; 

a time stamp means for providing the same time stamp on said 

video stream which is separated from ·the same original video 

15 signal; 

a ·data segmenting means for segmenting said video stream into 

a plurality of interleaved blocks; each of said interleaved blocks 

having more than 1 GOP and less than 30 GOP frame signal; 

.where a first interleaved block of said first video stream and a 

20 second interleaved block of said second video stream are recorded 

o·n tracks of said optical disk in a specific order. 

45. '!'.he optical disk recording device, wherein said 

first video stream comprises encoded NTSC, PAL or SECAM 

signals. 

25 
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