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DESCRIPTION

High-Resolution Optical Disk _fo"r Recording Stereoscopic Video,
Optical Disk Reproducing Device, and Optical Disk Recording

Device -

Field of the Invenfion
The present invention relates to an optical disk in which
stereoscopic videos and high-quality videos are recorded, and a

reproducing device and a recording device of such optical disk.

Background of the Invention

Hitherto, as an op‘tica.l disk in which stereoscopic moving
picture is recorded, and its reproducing device, the _structure as
shown in Fig. 10 is known. Herein, in an optical disk 201, .right-
eye signals are recorded alternately in even-field regions 204, 204a,

204b, and left-eye signals, in odd-field regioné 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 .

images and left-eye images appear on a TV 206 alternately in every

1/6-0 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 lé'ft-eye shutters once in every 1/60 second, a steréoscopic

image is seen. As shown in Fig. 12, the right-eye image and left-
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Summary of the Invention . This Sheet Has BeenRe\ilaced
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eye image are alternately encoded in every field in the interlace

signals in one GOP of_MPEG.signal. As high-quality videos, the
progressive system is being studied. |

Problems in fh_e ‘prior art are discussed. When a
coﬁvehtio_nal sfereoscopic optical disk is reproduced in a standard
rep:o’du’cing device, aﬁ ‘ofdinary image which is not st_eréoécop’ic
image, that is, 2D image is not delivered.. A stereoscopic optical
disk cannot be reproduced by a reproducing device unless a
stereoscopic display is con'neéted ._thereto. | It was hence neéessafy
to fabricate two types in the same contents, that- is, a stereoscopic
optical disk and a 2D optical disk. It is the same for _highlq{xality
videos. That is, thé conventional stereoscopic and high-quality
6ptical .disks were - not compatible with .ordinary videos. = A
pﬁrpose of the invention is described below. It is a purpose of the
invention to present a mutually compatible stereoscopic and .hig_h-

quality optical disk and a reproducing system. As the definition

- of compatibility- is clarified, the compatibility may be just

compared to the'_i'elatio.n between the mt'mau'ra-l record and stereo
record in. the past. That is, a new 'stereoscqpic 6ptical disk is
reproduced as .a mono-vision, that is,' 2D with an existing
reprodﬁcing devi_ce, and is reproduced as either mono-vision or
stereo-vision, that is, stereoscopic'vli'deo with a new -reproducin'g’

device.

AR
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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 frames/sec each are entered, a video data unit is compiled by

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

of one eye or field components of progressive image, an interlea'_ved

"block consisting of said video data unit is provided so that one

video data unit 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 .i-nterleaved, that is, _dis_posed alternately, and
information éf video ideﬁtifier of stereoscopic video and high-
quality video is re‘éo_rded.

When this optical disk is played back in an optical disk
reproducing deviée. fox; ordinafy 2D reproduction, an ordinary 2D
movi'n,t‘,r picture is rep-r(.)duced.' |

’g‘he rei)rod_ucing devi’ce. applicable to stereoscopic videos

and high-quality video. of the invention comprises means for

.reproducing video identifier information from th_e optical disk,

means for reproducing 2D video by a conventional procedure
according to this information, means for reproducing 3D video or
high-quality video, and means for issuing stereoscopic video and

high-quality video.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a block diagram showing a iecording device in an

embodiment of the invention, Fig. 2 is a time chart shbwing 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 on the optical disk in the

embodiment of the invention.

Fig. 4 1is a diagram showing stereoscbpic video I
arrangement information in an embodiment of the i'nv-ent.ion, Fig. 5
is a diagram showing a reproducing device of stereoscbpic 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

output 81gnals in the embodlment of the invention.

Fig. 7 is a block diagram showing an MPEG decoder of a
reprodﬁcmg device in an embodiment of the invention, Flg. 8 is'a
time chart showing t.he_ .relation between recorded signals and.
output signals in 2D reproduction of the reproducing device in the
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 stereoscopm video in a pnor example.

Flg 11 is a block dlagram of a reproducing dev1ce for
reproducing an optical disk recording stereoscopic videos in a prior .
example, Fig. 12 is a time chart showing the relation of ré_corded

signals and video output by reproducing a steréoscopic video type

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

showing the relation of virtual stereoscopic video identifier, R

output and L output in an embodiment of the invention.
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Fig. 14 is a lre'production' ..sequence diagram showing
difference'in pointer access between ordinary video reproduction
mode and stl,ereo.scopic video reproduction mode in an embodiment
of the invention, Fig. 15 is a flow chart- (1) changing the access
procedure of pointers when reprqduci'ng and when not reproducing .
the stereoscopic videq signalé in the embodiment of the inveni_:ion, :
and Fig. 16 is a flow chart (2) changing the access procedure of

pointers when reproducing and when not reproducing the

' stereoscopic video signals in the embodiment of the invention.

Fig. 17 is a flowchart for changing output depending on

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

_feproducing device in an embodiment of the inventio'n_, Fig. 18 is a

diagram showing the state of a stereoscopic video identifier
entered in the stereoscopic video logic arrangement table in the

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

. procedure of specifying the attribute of stereoscopic 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 bf the invention, and Fig. 20 is a block diagram of
interlaée video si‘g_nal output mode of the reproducing device in
the embodiment of. the .invention.

Fig. 21 is a block diagr-am in output .mode. of progressive
video. sig_na_l of a. reproducing device in an embodilﬁent of the
invention, Fig. 22 is a ‘block diagram in input mode of progressive

video signal of a recording device in the embodiment of the
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invention, and Flg 23 is a block diagraﬁl in inp'_ut mode of
stefeoécopic.video signai of the recording device in the embodiment
of the invention.

Fi.g. 24 is a block diagram 'in reproducing mode of

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 'reﬁroduciné
device in the em‘bodi'mexilt of the invention, and' Fig. 26 is a bloc\k.
diagram in progressive video reproduction of multi-stream of the
reproducing device in the embodiment of the invention; .

Fig. 27 .is a diagram .showing an entire data structure of
6pi§iéal 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

a detailled-procedulre of reproducing process of program chain groﬁp
by a system control unit M1-9 in the embodiment of the invention,
and Fig. 30 is a block diagram showing a partial éonsﬁtutio‘n ’for
AV synch‘ronization réiatiné to AV synchronous control 12-10 'inl
the embodiment of the invention.

Fig. 31 is a timing chart of reproduction output thro'ugh
buffer and decbding’ proceésing of decoder of data stream in an
embodiment of the invention, F1g 82 is a d‘iagrarﬁ showing a
method of: d'ecre-asing- interlace dis.t.urbance.by filter 6n/off in the
case of 6btainin’g interlace signal in the embodirﬁent of the

inventio'n, 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 showing a ti_ming' cont_rol meth_od in

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

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

interleaved block at the time of vid_eo stréam changeover in the
embbdiment of the inventioh, an(i Fig. 36 is a principle diagl_:éni for
recording two progressive video signl'als by dividing into
interleaved blocks in the embodiment of the invention. -

Fig. 37 is a flowchart f(.)r- 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
the invention, and Fig. 40 is a principle diagram for fecording
interleaved block by separating the scope (wide) video in the
ho._rizontalldirecti_o'n in the em_bodim'en.t of the invention.

Fig. 41 is a principle diagram of 3-2 transfofniation by
combining écope video from an optical disk in which scope (widé)
video is separated and recorded in an embodiment of the invention,
Fig. 42is a composit_ion diagram of system stre"am and video.data of
an optical diék in the embodiment of the invention, and Fig. 43 is a
flowchart of seaﬁllesé connection in the .embodiment of thé
invehtion._

Fig. 44 is a diagram showing a method of separating
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interpolation informatio’ri in.t_he. horizontal and vertical diiection
and fecording in interleaved blocks in an emblodiment of the
invenﬁon, Fig. '45‘i's a timing 'ch.art of progressive, stereoscopic and
wide signals and data quantity of buffer at the time of rgproduction

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

_structural diégram‘ of horizontal filter énd vertical filter in the

e'x_nbodime_rit 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

‘chart of encoding progressive signals by using an existing

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

format of video identifier in the embodiment of the i,nvéntion, 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. 58 is a progressive reproducing method for .

reproducing interleaved blocks while referring to the video present

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

' arrangement diagram of HDTV sub signal and NTSC signal of

simultaneous -b-roadéasting' system in the embodiment of the
invention, and Fig. 55 is a block diagram of reproducing

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

.Preferred Enﬁbodiment of the Invention

Referring now to the drawings, preferred embodiments of

‘the invention are specifically described below.

The method of recording and reproducing stereo'scopic

'videos (3-.D 'vid_.eos) and high resolution videos is. descr'ibed in the

firs't. half, and the method of realizing 'high-resolution videos is -
diécussed in the second half.

Iln recording qf the invention, in the case of stereoscopié
vidéo 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

progressive video by dividing into two screens in the vertical
(.lirection-, , these two screens consist of a field signal starting from
an odd-number line and a field signal starfing-frd_m an even-
number line, Which are respectively called odd-first signal é.nd
even-first signal.

In this specifi(;ation, an interleaved recording unit of
video informafion of one GOP or more is called an interleaved block
or a frame group.

Fig. 1 is a ‘block .di'agram of an optical disk recording
device 2I of the iﬁye_ntioﬁ. A signal for the right eye of a

stereoscopic image is called an R-TV signal, and a signal for the
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left eye is ca_lled aﬂ L-TV signal, and the R-TV signal and L-TV
signal are compressed into MPEG signals by MPEG éncoders 3a, 3b,
an d an R-MPEG signal and an L-MPEG signal as shown in Fig; 2 (2)
are obtained. These signals are interleaved .in an interleave

circuit 4, as shown in Fig. 2 (8), so that an R frame gr’ou.p. 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 frames 7 of L-MPEG signals by the number of frames

of one GOP or more may be disposed alternately. This recording
unit-is called an interleaved 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

fra-mes in the R frame group 6 and L frame group 8 is same as the
numbe.r of frame's. in the same'd.u-ration. This is also called the
video data unif, and in pné unit, data for the duration of 0.4 sec to
1 sec is recorded. In the case of DVD, on the other haﬁd, ‘the

innermost circumference is 1440 rpm, that is, 24 Hz. Accordingly,

-as shown in Fig. 2 (4), the interleaved block is recbrded for more

than one revolution to more than ten revolutions of the disk.
Back to Fig. 1, the add.r.ess information is issued from an address
circuit 18, and stereoscopic video arrangemenf information is
issued from a s_tereoséopic video arréngement information 6utpuf
unit 10, and is recorded on an optical disk by a recording circuit 9.
This stereoscopic video arrangém'en-t information includes an

identifier showing whether the stereoscopic video is piesent on the



10

15

20

25

11

optical disk or not, or a stereoscopic video arrangement table 14
shown in Fig. 4. As shown' in F1g 4, the channell numbers
arranging .R_ and L stereoscopic videos, start address an.d end
address are pfesented. . On the basis of such arrangement
information and .i'dentification information, in .the reproducing
device, stereqséopic videos are correctly issued as R and L d}lt_puts.,
Therefore, if different ordinary videos a.re. 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 si_;éreost:oﬁic video
érrangement information 'or stereq_scopic video identifier is
effective for preventing output of such uncomfortable videos. The

method is more specifically described in the followixig explanation

- of the reproducing device.

Herein, a specific method of realizing stereoscopic video
arrangement informatibn is described. In the case of .an optical
disk conformiﬁg to DV.D standard, files of dir.'ectory of contents and
information of table of cbntents é.re standardized and recorded in a
record stax;ting region .of the o_pticai disk. | These files, however,

do not contain de'scription about stereoscopic videos. Accordingly,

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

corresponding to stereoscopic video.. An ordinary 2D rei)roducing

device does not read the stereoscopic video logic arrangement file

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'chaptefs in the title, and cell layer showing stream in
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

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

ordinary video, title 2 is 110 meaning an entire ste.reoslcopic vid.eo.
Title 3 is 060 meaning there is no st_eréoscopic vide'o. The;efore,
in thg layers beneath titles 2 and 3, sterebscopic information is not
necessary. _ |

| ' Iﬁ the PVT layer of title 1, chapter 2 is 060 meéning there.
is no stereoscopic cell, and chapter 3 is 110 mean'ing all _cells are.
stereoscopic. Thefefor, stereoscopic information is not ﬁeceséary
in the cell layer. .Chapter 1 is 001 meaning a mixture of

stereoscopic cells and ordinary cells. In the cell layer of chapter‘ 1,

~cells 1 and 2 are R and L of first story, cells 3 and 4 areR and L of

second 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 'dptiéal disk, the conventional file is not

changed, and hence compatibility is maintained. Moreover, by

this logic informaf.ion, all physical information on the opticél disk
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is known, and it hence prevents such error as to display ordinary

vid_eos_ of two different contents in the right and left eyes. Still
more, by adequately repio_ducing the stereoscdpic "v'ideo ._and
decoding, videos of R and L can be given to the right eye and left
eye from the correct output ﬁnifs. | |
Reférriﬁg 't_'_o the flowchaft in Fig. 19, the procedure qf
judging whether each cell is stereoscopic video 6r.not from the
.stereoscopié video logic arrangement table is shown. At step 51a,
the stereoécopic video logic arrangement table 52 is réad ou.t'from_
the first record region of optical disk.I At step 51b, the content of
the VTS layer shown in F_ig. 18lof title n is checked, and if 0.00, it is
judged to be not a steféoscopic cell, and 3D processing is not done.
At step 5lc, if VTS = 110, all cells are handled as 3D at step 51d, -
and odd cell =R and even cell =L afe _handled at step 51le. At step-
51f, the display that all cells in title n are sterqpscopic is shown in
the menu scr;aen. At step .51g, if VTS = 001, at steﬁ 51i, the
érrangement information of chapter n'in tﬁe lower layer is checked,
and at step 51j, if PVT = 000, at step 51k, it is judged .fhéré is no 83D

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

the chapter are judged to.be 3D, and advancing to step 51d, same as

stated above, the display that the cofrespoﬂding chapter is

stereoscopic is added to the menu screen. B’ack to step 51p, if

'PVT = 001, cell number = n in the chapter of PVT = 001 is checlke'd -

one by one, and at step 51s, if cell = 000, it is judged not 3D, and

the process returns to step 51q. At step 51u, if cell = m-R, at step
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51v, it is judged to be R of m story, and at step 51w, if cell = m-L, at

| step 51x, it is judged to be L of m story, and next cell is checked at

step 61q.

_ In this way, by additional recording of the stei'eoscopic

‘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 expla'ined in a top view of a disk ip Fig.. 3.
One spiral track is formed in a disk i, .and aﬁ R frame group 6 is
r"ec_orded in a plurality of tracks of R tracks 11,1 l.a, 11b. Actually,
it is recorded in 5 to 24 tracks. An L frame group 8 is re;c.orded in

L tracks 12, 12a; '12b, and next R frame group 6a, in R tracks 1llc,

114, 11e.

- The reproducing operation is described by réferring. to the

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

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

the optical disk 1 by ah'optical head 15 and an optiqal repro@ucing'
circ_:.uit 24, and a stereoséopic Qideo i_dentifigr is detected by a
stereoscopic videol arrangement information reproduéing unit 26,
of when video data designated to be stereoscopic video in a
stereoscopic video arrangement table 14 as .sho-wn in Fig. 4 is
reprodu‘céd, if a stereoscopic video output 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 c'ontrolle.d, an& R signal and L

signal are issued from an R oiltput unit 29 and an L oﬁtput unit 30,
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~ and R and L are issued alternately in each field from an RL mixed

6utput unit 28.

Referring to Fig. 5 and Fig. 6, operation 6f stereoscopic
video repr(;duction is described. On the optical disk, as explained
in Fig. 2 (3), R frémé gr01.1p 6 and L frame group 8 having fraxﬁés 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 s'ignal is separated into R signal and L signal in
the SW unit 25, and the time axis (;f the R signa—l and L signal is
matched with the original time by means of a first buffer circuit
23a and a'_second buffer circuit 23D, respectively. As a result,
input 'signalé of R and L-MPEG decoders aré obtained as shown in

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

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 expar;de'd and issued in an audio oﬁtput unit 32.

In this way, two outputs of R ‘and L are | issued
simultaneously, and fherefore in a stereoscopic TV of twb outputs
of R and L, by sending 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 sending an RL

mixed oufput of 60 fi_éldslse_c, a 3D video caﬁ be viewed, although
there is flicker, by' the cdﬁventional TV and 3D goggles.' By

issuing an RL mixed output of 120 fields/sec, a flicker-less 8D video
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- can be viewed by using double scan TV and 3D goggles. Besides,

in spite of stereoscopic video contents, if stereoscopic output is not
made, a signal is added.by a "stereoscopic" displl,ay signal output
unit 33, and a symbol mea.ning stereoscopic is displayed in the TV
screen. As a result, the user is informed of the fact that the
stereoscopic vide'lo is being obser\ied-in 2D mode, and is urged to
change over to the stereoscopic output

In the block diagram in Fig. 5, two MPEG decoders are
used, but as shown in Fig. 7, the R-MPEG signal and L-MPEG
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 160, and R and L video signals are issued from a
separating unit 38, so that the constitution maslr be simplified in |
such circuif; configuration. In this case, as compared with the 2D
reproducmg dev1ce 1t 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 sneed

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

' .re’producing device is called the 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 from.a.control unit 21 to a rotating speed change
circuit 35, and the rotating 'speed'is-lov&_rered.- - The procedure of

taking out only 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 t_he time chart in Fig. 8; As explained in Fig. 6 (1), (2), R frame
groups 6 and L frame groups 8 are élternateiy recorded in the
optical disk of‘t'he invention. This sfate, is shown in Fig. 8 (1), '(2).

Comparing this signal and the one-rotation signal of the

disk in Fig. 8 (8), it is known that.the Ioptical'disli rotates 5 to 20

revolutions during reproduction of one frame group. When the

. optical head jumps tracks from the R frame groﬁp 6 to R frame

group 6a, the track jq_mping 't.ime to the adj.acent track takes scores |
of microseconds. Supppsing the rofatién waitiﬁg time to be a
maximum of one revolution, dafa of the R frame group._6a can be
reproduced lin_ two revolutions. = This is shown in the reproductién
signal diagram and the time chart of one-revolution signal of disk
in Fig. 8 (4), (b). In the reproduction signal in Fig. 8 (4), the time
axis is adjusted by th_é buffer circuit 23a in Fi'g._ 5, and a continuous

R frame MPEG signal as sh_own'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 thé R signal, by
selecting other channel, a 2D signal of L signal is obtained. Thus,
as in thé invention, by assigning R or L in the frame signal group of
one GOP or more, and recording _ the .fram_e signal group
continuously _over blural tracks, it provides an effect of obtaining
2D output of R only, if a 3D optiéél disk is reproduced, even by the
single speed reproducing device. |

Hence, as shown in the block diagram in Fig. 9, by using
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one buffer circuit 238 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 i_nch_icies; a- stereoscopic video arrangement_ information
reprodﬁcing unit 26, 'and'_ the identifier and arrangement '
information of steréoscopic’ video of a 3D optiéal disk 1 are
lr-ep'rlodulced. Therefore, when .the 8D optical disk is recorded in
the 2D reproducing device, either one of R and L channels is iésued.
Since R and L have same videos, it is a waste of time to issue by
changing over th_e channels in a channel selectin_g'u.nit 20. In this
invefxtion, however, a stereoscopic channel output limiting unit-41
limits the output | to one channel’ oﬁly-, for example, .R of
stereoscopic video by us__ing the steréoscopic video identifier. Asa |
result, only one of R and L of the same video contents can be
selected, so .that the user does not have to éelect an unnecessary |
channel. | o

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 fhat the user can
recognize the ste.reoscopic contents. Thus, in the optical disk of
the invention, 2D and stereoscopic videos are obtained in the
stereoscopic reproducing device 43 in Fig. 5, and 2D videos are

obtained in the 2D reproduc'ing device in Fig. 9, so that the

compatibility is realized.

Back to the 3D reproducing deviée, 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, thetre is a delay time of 1t, but it is not

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

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

(2), from t1 to t7, R frame groups 6, 65, 6b and L frame groups 8, 8a,

-8b of stereoscopic videbs are recorded. In t7 to t11, on the other

hand, completely. differenf contents A and B are recorded as first
frame groupé 44, 44a, and secqnd frame groups 45, 45a. In the
standard of DVD, étc., there is no definition_ of stére_oscopic vid;eo,
and hef;ce stereoscopic video identifier is not inciuded in the dﬁfa
or directory information. Therefore, upon start of the optical disk,
it is required to read ..out the 'stereoécopic video arfangement
information fﬂe of the linvention. InR output and L output in Fig.
13 (3), (4), from t1 to t7, the data in first time domains 46, 46a, 46b
may be diréctl-y issued to.R output, and the data in éecénd time
doméihs 47, 47a, 47b, directly to L ouf_put. After t = t7, there is
no stereoscopic video identifief, and therefore the same data as in
first time domains 46c¢c, 46d are iséqed to the R output and L output.
In éther output system, that is, in a mixed output in Fig. 13 (5), (6),
fro,m t1 to t7 in which' the.. stereoscopic video identifier is 1, at the-
fi_éld frequency -of 60 Hz or 120 Hz, évén field s.ignals 48, 48a .and
odd field signals 49, 49a are issued alfernately from one output.

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

the odd field signals.

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

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

48d, 48e and odd field signals 49d, 49e.
Thus, by varying the output to the stereos'._éopic 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'vént

input of videos of different contents into the.right eye and left eye
of the viewer. Without .t'his functié.n, while observing -the rig‘ht
image and left image of the same contén—t of the stereoscopic video,
wilen the con_tenfs of.the video become different between the fi_rst'_l'
time domain and second time domain in the optical disk; abnormai '
images are shown, contents of A in the right éye and contents of_B
in the left eyes, which gives discomfort to the viewer. |
This.procedure is more spécifically 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 regd.
Herein, there is no informat.ior_l of stereoscopi(;. video. At step 50c,
the sterepscopic videq arrangement information is read.i At step
50d, oﬁ the basis of the stereoscopic. arrangement information
being read in, when displaying ‘the con'tenté .list in th;a disk,
marking of stereoscopic -displlay. is shown in each content on the

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 speéific; addresé_ is reproduced, and at

step 50f, referring to stereoscopic video arrangement information,

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

at .step. 50g, from the data of stereoscopic video arrangement
information, for exampie, when the first time domain 46 is R signal
and second time domain 47 is L signal, each signﬁl is decoded, the
data of the first time domain 46 is issued as the image for the right
eye, and .the data of tl_lé second time domain 47 is issued as the
image for the left eye. Theée iﬁlages are synchronizéd. When
reproducing £he next data, returning to steps -5.0e, 50f, it is chécked
whether stereoscopic vide_o or not. If not-'ste,reo.scopic video, -
advancing to step 50h, for example, the data of either the first time
doméin 46 or the second time domain 47 is issued in the same
imagé' as the image for the right eye and the image for fhe left eye.
It hence pre\}ents output of imége;s of different contents in the
right and left eyes. |

In the invention, the reproducing procedure is different
between when reproducing ox}dinary 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

time chart (1) in Fig. 14,_A1 data and the beginning address a5 of
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the first interleave;i 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 F_ig; 14 (2), when reproduction of the first"

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

~ pointer 6_Oa, by jumping tracks, a next first interleaved block 56a is

acées’séd 1n 100 ms'ec,' 80 that A2 data can be reproduced.
Similariy, A3 data is reproduced. Thus, contents A3 can be-
reproduced continuously.

| By contrast, in the -optical disk recprding R é.nd_ L

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

'cbmpatibility, _the same pointer 60 is included so as to make into

same format as in Fig. 14 (1). Accordingly, the stereoscopilc video
cannot be ref)roduced unle_ss the pointer is ignored. From the.'
stereoscopic video 'logic arr'angement table, moreover, the
stereoscopic identifie_r 61 of each cell can be defined. Accordingly,
the stefeoscopic identifier 61 of the interlea;red blocks 54, 55, 56,
57 can be logically defined. .This _is shown in the _diagram.' To
reproduce R2 and L2 by reproduéing R1 and L1 and jumping, the -

pointer cannot be used directly. More specifically, after

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 reprbducing an interleaved block of &hich

stereoscopic identifier is 1, by changing the access proc'edure of
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pointer address from that in ordinary video, it provides an effect of
reproducing R and L continuously as shown in Fig. 14 (_4).

Referring to the flow chart in Figs. 15 and 16, the

procedure for changing the pointer when accessing the interleaved
‘block is described by dsing the stereoscopi¢ video identific;tion'

" information.

First, at step 62a, an a'dcess c':o'nllmand-for an address of a
specific cell is prod_ucéd-. At step 62b, the address to i)e_ accéssed
is judged to be sterebs_copic vidéo or not by referrir'lg' to t;he
steréoscopic'video arrangement informatioﬁ. At step 62¢, if not
stereoscopic video, skipping to. s_tép ‘62t, one proces.s of ordinéry

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

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

"stereoscopic video of the user or the like, and if No, the d_isplay of

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

to step 62¢t.

If Yes at step 62d, the stereoscopic video arrangement

"~ information is .read out at step 62e, and the arrangement of R and L

interleaved blocks is calculated frpm the chapter number, R cell
number, L cell nul_n'ber, 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 pre.vious,' that is, (n-l)-fh :
pointer AL (n) is readout from the pointer memory. At step 62j, it

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+1 is

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

is compiete or not. At step 62q, it is Checked wh.ether the n-th L
interleaved block and (n+1)-th R interlegved block are recorded
continuously or not, and if not conti_riuous, at step 62r, the tracks
are jumped to AR (n+1) to return to step 62f. If Yes, the process
feturns to step 62f. | -

At step 62t, .if stereoscopic video is not displayed, start
addreés A (1) of h cell is accessed, and the firét interleaved block is
reproduced, and at next st.ep' 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

pointer a..ddress A (n+1) 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+1) are
cOntinuous_ or not, and if Yes, without jumping, the process returns
to the step befoi'e' sfep 62u.- If No, at step' 625', the tracks are
jumped to address A (n+1).

Next, by referring to the block diagram of reproducing o

- device for 720P reprod.uctio-n of double speed progressive or super-

wide screen shown in Fig. 20, the repl_'odxiction operation of a
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reproducing device 65 of the invention ié specifically described
below. The signal reprodﬁced _frdm tile optical disl_;. 1is separated
by a separating unit 68 into a'f_irst interleaved block 66 and a
second interleaved block 67 composed of frame signals of one GOP
or more each. Frame video signa]s 70a, 70b of 30 seconds

expanded by MPEG in an expanding unit 69 are separated into odd

- field signals 72a, 72b and even _f'ield signal 73a, 78b in field -

separatihg units 71a, 71b, and interlace signals T74a, _74b of 2ch
NTlSC are issued. The widé screen in Fig. 20 is described later
Referring to Fig. 22, the encoding operation of prog_x;essive_
video signal is described below. At t = tl and t2, progressive
video signals 75'é,l75b are entered, and signals of 'tl 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
separating ‘u.nit 78, gnd o_dd- interlace.signals 79a, 79b and even
interlace signals 80a, 80b are produced. By combinihg the odd
interlace signals 79a, 79b and even interlace sighals 80a, 80b,
frame signals 81a, 81b are obtained. Segménting- one GOP or
more GOPs which is consist of 10 to 15 frames of compressed
signals 83:_1, 83b compressed ip MP'EG-compre_ssing uﬁits 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.

The optical 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 é separating unit 87, and
separated into two streams of._interleaved blocks 84a, 84c, and
interleaved block 84b,l then. expanded into frame éignals 89a, 89b of

720 X 480 pixels in expandir_lg units 88a, 88b. In field

separating units 71a, 71b, 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

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

fields 73a, 73b are s_iniilérly 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.

Thus, according to the reproduéing 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 spéed. |
In this case, if the.'conventional opticall disk recording
movie software is i‘eproducéd, é. progressive video is obtained.
In Fig. 20, meanwhile, when reproduciné the optical disk
coﬁtaining _thé movie softwaré fdr single. speed feprdducing device
for reproducing interlace signals, -since the rﬁoirie' softw"a-.ré is

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

second, 24 frames of progressive signals are obtained in the MPEG
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deéoder. By detecting thé inovie software bj detecting means, or
by transforming 24 frames into progressive signals of 60 frames/sec
in a 3-2 transforming upit 174 shown in Fig. 20, progressive
signals a're. reproduced. In the ca.sé of interlace output, by’
filtéring_ the progressivé signals in a vertical filter unit by
_referr'ing to the filter idgntifier, é_ui_ interlace vided. ffee from
disturbance is obtained. |

Herein, when the optical disk 85 encoded-.in Fig. 22 is
reproduced in the reproducing device 65 appliclable to progressive
signals .in'Fig. 2'0, an interlace signal 74a of channel A is
reprodu'ced. A conventional DVD player of interlace typé _haé

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 interiace tj*pe, it is known that the interlace signal of
ch_annel'A is obtained. That is, in the optical disk of the
invention, progressive signals are o'btained in the reproducing
device of the invention, and interlace signals of the same contents
are obtained in a convention';al_ reproducing device, and a perfect:
co:x;patibility is realized. | | |

In 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 channel A and channel B can be decreased.

Encoding of stereoscopic video "is more spe_éifically',

described below.
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As shown in Fig. 23,. a i‘ight-eye signél 97 and a left-eye
signal 98 are ehteréd in a recording device 99. Being of interlace
signals, in 'e_very 1/60 second, odd field signals 72a, 72b and even
field signals..73a, 78b are entered. The signals. are combin’ed in

combining units 101a, 101b, and transformed into frame signals

"10'2a_, 102b in every 1/30 second. . Compressed signals _83a, 83b

compressed in.compressing units 103a, 103b are gathered into a set
of one GOP or more, and interleaved block 84_31-, 84b, 84c are

produced, and are arranged alternately and recorded on the optical

disk 1. When this optiéal disk 1 is reproduced in the reproducing

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

"block diagram in Fig. 24. In this 6ase, the stereoscopic video in

the optical disk 1d is filrst 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 separa'tors 71a, 71b. So far,

the operation is same as in Fig. 21.

It is éa feature of Fig. 24 that the field separator 71a isspes
qdd field signals and even field signals by changing over the output
sequence in an output converting unit._ First, for progreésive TV,
phaf is., for TV of field freqﬁency- of 120 Hz, odd field signal 725 of
cha_n'nellA, odd_ field signal 72b of channel B, even field signal 73a

of channel A and even field si'gnal 73b of channell B are sent out
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sequentially. As a result, odd fields and even fields are issued

sequentially and altefnately to the right-énd left eyes, and thereby

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

matched in. time information is obtained from the progressive
output unit 105."
| As the oﬁtput to the general TV, by using the o-dd field 72a
of channel A and even i;ield 7'3b of channel B out of the above from .
the 'NTSC output unit 1-06, although flicker is  present, a
stereoscopic video of natural - motion. is obtained through
stereoscopié goggles. |

When the progressive system of the invention and the
Stereoécopic video reproducin'g system a_re. com_binéd, stereoscopic
videos of high picture quality qf right and ie’ft progressive images
are obtained. This is explained in Fig. 25. This reproducing

device 107 reproduces at a four-speed rate, and hence requires a

‘four-speed reproduction capacity; In the DVD, howe.ver--, it may be

80% of ordinary transfer ré.te. If, as shown in F1g 25, when
interleaved blocks 108a, 108b, 108c, 108d.6f right progressive "

si'gnalls A, B and left progressive signals C, D are arranged

.coh_tinuqusly 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

" 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
repr.od..uced. Video signals expanded in expan‘dirig units 69a, 69b,
696, 69d are combined in combining units 90a, 90b same as in Fig.

21, and two progressive signals are issued from progressive ou'tput

units 110a, 110b. They :are_respec':tively left-eye signal and -

right-eye signal, and a progressive stereoscopic video is issued
from the reproducing deviée 107. In this case, by using four-
speed block MPEG chip, it is possible to process by one thp, and
hence the number of parts is not inéreased. It is éléo possible to
record and reproduce. four videos of different conterﬁ:s. In this
case, four | screens of multi-screen TV can be. displayed
simultaneously by one disk. |

It is also a feature of the invenfion that the compat-ibiiity
is' guaranteed in all c.asés. When the d_isk 106 in Fig. 25 is
reproduced in a conventional DVD §r other reproducing de'vic'e-, the
interléce sighal for either the right eyé or the left eye is issued.
The picture quality is not deteriorated. However, only 1/4 of ti_.'me

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

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

In the reproducing device of the invention applicable to
doublejSpeed stereoscopic/progressive video, when the user sends a
command to the control unit 21 through the channel selection unit

20 from the input unit 19 in Fig. 9, the stereoscopic interlace or
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one-channel pro_gressivé video can be changed over to a desired
v_ided.- Thus, like fhe ‘monaural record and stereo record in the
past, a complete ¢§mpatibility is assured.

| Accofdingly, by the double-speed or four-speed
reproducing deviée Qf tlhe' invention, vidéos of various picture
qualities and projection methdds'may be obtained. -

In the invention, therefore, in the abs_ence.of stefeoscopic
video 'idéntifier, it is enough to fead the pointer and jump, and in
the presence of stereoscopic video identifier, by reading the pointer
of one of the interleaved blocks of one step before, and changing the
reproducing procedure to access, the stereoscopic video can be
recorded without cha-ngiﬁg th_e format.

Herein; a m'etho.d of dividing the screen of scope size mo.vie
into two images, and recording and reproducing is described belov-v.

In Fig. 20, the method of reproducing the optigal disk 1 |
recording two screens of interlace signaIs by a double-speed
reproducing device of the invention was mentioﬁed. In Fig. 40, by
applying this method, a éuperwide ima'a.ge 154 of scope size (2.35:1)
is dilvid.ed in a'écreen dividing ﬁnit 155 into three screens, that is,
a central image 156 dnd side iﬁages 157, 158, and the dividing
position is indicated by a center shift .quantity 159. The céntral
image 156d is supposed to be a first video signal 156d, and is
c-ompr'esse_d as a secopd vi.deo signal together with side images 157d,
158d,. and interleaved in an interleavéd unit 113, and recorded in

the optical disk together 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

information is added to the stream of the secon.d video signal in the

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

the reproducing device, the second video signal is not feproduced
independently. Thus the viewer can be protected from viewing
the abnormal image of independent output limit division screen of

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

‘player, both first video signal and second video signé.l 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

independently. | From the optical disk, the center shift quantity
159 is reproduced from the centef shift quaﬁtity reproducing unit
159b. By using this shift quantity 159, in a wide screen
combining 'un.it 173, the scope image is..combined, and_it is

transformed by 3-2 pull-down in a 3-2 transforming unit 174 as

shown in Fig. 41, and 24 frames of thé movie are transformed into
interlace signals of 60 fields/sec, or progressive signals of 60
frames/sec. As shown in Fig. 41, expansion and wide screen -

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

the 8-2 transforming unit 174,  a combined image 179a of a

combined image 179 comprising 24 frames per second is separated
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into three interlace images 180a, 180b, 180c, and a combined image
179b is separafed into twb interléce_ images 180d, 180e. Th'us, fhe

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

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

progressive images 181a, 181b, 181c and two progressive images |
18"1d;. 181e may be issue-d directly. |

As a second method of sei)arating the scr'ée,n,' as' Shown_ in
_Fig. 40, when a screen 154 of 1440 X 480 pixeis is sepérated'in an

image horizontal direction s'epafator 207 to separate two pixels in

‘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 opt;ical diék 191. In

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

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 repro'duci:ng.device.

Wh.en this opticél disk 191 is reproduced in the_
reproducing device 65 in Fig. 20, the horizontal separate screens
190a, 190b are decoded, and whein combined in the wide image

combining unit 173, the ori'g.inal screen 154a of 1440 X 480 pixels

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

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

‘pixels into half in the horizontal direction is recorded, if the second

video signal is reproduced by mistake in the ordinary reproducing
device such as DVD playe-r, since the picture of the same aspect
ratio as in the original is delivered, the compatibility is _high;

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

in an ordinary reproducing device, 525 progressive image in an

~ applicable reproducing device, and a wide image such as 720P

_scbpe in a 720P high resoiutibn applicable répro_ducing device.
The movie material cah be reprod'uced'at double speed, and hence
the effect is high. .

Further develbping 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 transfor-m.. - As a result, a 525
progressive image 183 is .obtained. 1t is"sebarated into 525
interlace signal 184, and -recor(ied in a stream 188a.

On the other hand, the remaining in_t-erpolat_ing
infoﬁhati_-on 185 is similarly sepﬁrated into four streams 188¢, 1884, |

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

~ transfer rate of each interleaved block is 8 Mbps in DVD standard,



10

15

20

256

35

and when the iﬁterp‘olating i_nformatidn is divided into four steams,

it is 32 Mbps, and in the case of six angles, 48 Mbps is ret:of_ded, 80

that 720P and 1050P HDTV video scan be recorded; In this case,
in the conventional reproducing device, the stream 188a is
reproduged; and the interlaée 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 pfocessing limiting

information generating wunit 179, so that the interpolating
information 185 of pbor_ picture (iuality such as 'differe.ntial
information wiil not be issued by misfake. Thus, by separating in’
both horizontal and vertical directions by the method in Fig. 44,' a
compatibie optical disk applicéble to both HDTV- and NTSC is
reaiized. |

| In Fig. 20, the interlace signal is transformed in an
interla-_c'e transfgrming u_ﬁit 175, and issued and a scope screen 178
is obtained. The 525P progressive signal is similarly issued as
the scope screen 178. Wheniobserving with a monitor of 720P, the

525P éig’n'al is transformed into a 720 progressive signal in a

-525P/720P transforming.u'nit 176, and a letterbox type 720P screen

177 of 1280 X 720 or 1440 X 720 (the image size being 1280 X
480 or 1440 X 480) is issued. Since the scope séreen (2.35:1) is

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

'In'pari_;icular,' in the case of movie software, because of 24

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

the scope video is recorded in the system of the invention of
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dividing into two s'.creens,_ the rate is 8 Mbps, and since the

recording time is about 2 hours on two-layer 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 the conventional TV, too, the

" 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 F1g 51,- a method of recording and

‘reproducing 1050 interlace signals is specifically described below.

An even field 208a of 1050 interlace signals is separated into two
images 208b, 208c by horizontal separating means 209; and
separated'into images 208d, 208e by vertical s_eparating_ means
210a, 210b, and images 208f, 208g are sim_ilarly obtained. An odd
field signal 211a is similarly separated, and images 211d, e, f, g are

obtained. In this r:ae_e, i;he-image 208d and image 211d are main

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

reproducing device. To prevent interlace interference, horizontal

filters 206b, 206¢c, and vertical filters 212a, 212b are inserted, S0

" that al1as1ng d1stort10n of reproduced image is decreased.

Referring to Fig. 27, Fig. 28 Fig. 42, and Fig. 49 the file
structure and videe identifier are described. Fig. 27 shows the
DVD logic formet. Video files are recorded in logic blocks. As
shown in Fig. 28, the minimum unit in the system stream is called
a cell, in which, as sflown in Fig. 42, video data and audio data in
one GOP unit_:, and sub-picture_ are recorded in a packet.

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 1nc1udes recordmg of a progress1ve identifier 218
showmg whether progressive or 1nterlace a resolution identifier
219 showmg whether the resolu‘tion_ is 525, 720 or 1050, a
dii_'fe'.réntial identifier 220 showing. whether the int’erﬁolating
signal " is a- differential signal from the 'mainl'sig_nal, a filter
identifier 144 described below, and a sub-stream number
infdrmatiori 221 sho’wing the stream number oi' a firs.t éub-stream.

-B'y reference ti) Fig. 562, the_ procedure.of re_pr_oducing By a
video identifier 222 is described below.

From the optical disk, first, reproducing procedure control |
information 225 is read out from management iilforma_tion 224
Sinc.e the limiting information of VOB (Video Object) isincluded
hefein-,'i_n the existing reproducing device, it is connected only from
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

-226¢ in which the interpolating signal of differential information

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

reproduced~from the conventional reproducing apparatus such as

‘the differential information as mentioned above. A video

identifier is recorded in each VOB of the main sigrial and éince No.
1 VOB 226b and No. 2 VOB 226¢ are progresswe identifier = 1,
resolution 1dent1f1er =00 (525 s1gna1s), 525 progresswe 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 226¢g, are interpolating information. Thus,

in the conventional players, 1050 interlace signals with 720

“horizontal pixels are issued by the NTSC progressive player, and

1050¢ full standard HDTV signals are issued by HD player; '.Thuls,
by' the video idehtifier '222, various video si'gnals can bel recorded
and reproduced 1n interleave. The video identifier 222 méy be
also recorded in thé managément information 224.-

Herein, referring to 'Fig. 53, VPTS (video presenf.‘ation
time stamp) of sub-track by-each' interleaved bl_ock, that is, the
time relation in decoding oﬁtput' is described. In No. .1 VOB 226D,
interleaved blocks._22'7a, 227b, 227c of main signal are recorded
together with VPTS1, 2, 8 of VPTS. In No. 2 VOB 226c,

interleaved blocks '227'd, 227_é, 227f are recorded togethei‘ with

'\.TPTSI, 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

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

stored once in th’e buffer memory. When sfored completely, the
interleaved block 227a.of No. 1 VOB 226b of the main signal is
reproduced, and the AV synchronisxf; is - achiéfred by this ’
synchronous informa_tioﬁ. Since the sound is also. recorded in the

main signal, the output of the main signal and sub-signal as shown
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in Fig. 53 (2), (8) is synchronized with sound. In this case, tracks

are jumped between the iﬁterlea_ved,block 227a and interleaved

Ibldc'k 227e. Thus, the progréssive signai in Fig. 53 (4) is issued.

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

VPTS of each interleaved block, the main signal and sub-signal are
decoded s'ynchrqnously and combined, so that a normal progressivé
signal is Ihaintained. |

Fig. 54 is a diagram showing an arrangement of_signals of
simul-casting system for interleave_d recor&ing of NTSC signal and
HDTV signal in.dividually, independehtly, and at the s_aine time.
In this case, NTSC video and sound 232 are recorded in the main
signal of VOB 227a.- In VOB 227b, VOB 227¢c, a signﬁl of about 16
Mbps of Qompre_ssed. vide’b signal of HDTYV is divided into 8 Mbps
each, and recorded on the optic.al disk in the interleave system of
the invention. In the conventional player in F1g54 (1), (2), and
in. tixe- progressive a.pplicable p_lay.e_r, (5625i) signal of NTSC is
reproduced. However, in thé HDTYV player in Fig. 54 (8), 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, 227¢, and

combined, aﬁd the HDTV sign_al of 16 Mbps is reproduced as shown

in Fig. 54 (8). In this case, since the reproduction of sub-signal is

| limited by reproducing procedure limiting information 225, in the

event of misoperation of the existihg DVD player bly-' the user, -the
HDTV compressed signal will not be reproduced. Thus, the_-NTSC

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

dilag'_raitm' is shown in Fig. 55. The detail olf opergition is same as _
above and is omitted, aﬁd the ieproduced signal from the optical
disk is separated by an i_nterleaired block sep#rator 233, and the
sound of the main s'ign-;al is decoded by an audio decoder 230
of NTSC decoder 229, the ;tream of 8 Mbps of first suBQSigngI_
and second sub-signal 1is decoded in HDTV delc.o'der
231, and the HDTV. signal is decoded. In this way, HDTV signal
ahd audio sigﬁa‘l_are issue&. In this case, by siﬁ;ul-casting, in

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

blocks. On the other hand, f;he HDTV compresséd video signal is

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

as in the invention, by making use of fhe audio data of NTSC signal
of main signal, if the HDTYV is recorded in two iﬂterleaves, the -
audio output can be récorded. :

Herein, a methpd_ of removing interlace interference is
described below.' Wﬁen a progressive signal is deciniated and
transformed into interlace signal, aliasing occurs, and moire of low
frequency compohent occurs. At the same time, line flicker 'o.f.30
Hz occurs. To avoid this, it is required to pass through interla_ce

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 i_mit 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

‘probability of occurrence of interlace interference is detected from

the interlace interference image detecting means 140a, and only

this video signal is passed into the interlace interference removing

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

cemponent in the vertical direction, 'si_n,ce interlace interference
does not occur, the filter is circulated through a filter bypass route

143. Accordingly, deterioration of vertical resolution of imege

. can be lessened. The interlace interference removing filter 141 is

comlpose'd of a vertical direction filter 142.

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

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 showii in Fig. 46 (c¢), installing three
line. memeriee 195, of 480-1i_r0g1re'ssive line signals, by adding the
video information of the objective line (n-th line), and videe
in-fOI,mainn of the lin.es. before axi_.d after ((n-1)-th, (n+1)-th lines),

three in total, by an adder 196 at an.add',ition ratio, video

information of one l_ine is obtained, and 240 interlace signals are

produced. By this precessing, 'the vertical direction is filtered, °
and the interlace interference is alleviated. By varying the

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

~ varying the addition ratio of a line and the preceding and
' following lines, a simpler vertic_al filter is obtained. As shown in
- Fig. 46 (d), the line information is not a simple vertical filter, but,

~ vertical filtering may be executed by devéloping, for example, even .

lines of the (n-1)-the line of previous frame a_.n& (n+1)-th line of
next frarne on a same .sﬁace; By this timevertie.a"_l':filter 214, it is
effective to lessen the interlace interferencel occﬁrring wlren
viewing only the interlace signal by reproducing the dp_tical disk
recording the_progressive signal by a .DVD playe’r not applicable to
progressive video. A horizontal filter 206a is realized by adding
two pixels in the horizontal direcf.ion, and combining into one
pixel. By filtering, however, the resolution of the progressive
video is deteriorated. By thel interlace '1nterference video
detecting means 140, by not filtering the image small in -
mterference or changmg the addition ratio of the adder of the
vertical filter, the f11ter1ng effect is weakened and it is effective to
lessen deterioration in reproduction of progressive video. In the
reproducing dlev_ice applicable to progressive video of the "inv'ention,
if not filtered during recording as mentioned later, the interlace
in_terfererme can be removed by the filter at the reproducing device
Side In future ‘it will be replaced by the progresswe applicable
type reproduclng device, fllter is not necessary when recording in
future In this case, filtered optlcal disk and non-filtered opt1ca1

disk are present, and the 1nter1ace interference detectmg means
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140 issues an interlace interference removal filtering identifier
144 to the fil_tered image as an identifier for identifying it, and
record.s it on_the optical disk 85 by the recording means 9.

A specific recording method of filter identifier shown in.

‘Fig. 50 isd_escribed. A filter idenf_ifier 144 is put into a header in

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

‘there is no filter, "10" shows a‘signél passing through a vertical

filter, "01" through a horizontal filter, and "11" threugh a vertical
or horizontal filter. Being entered in the minimum unit of one

GOP, the filt_er'can be turned on and off in every GOP in the

‘reproducing device, so that deterioration of picture gquality due to

double filters is prevented. _

| _ Tﬁe operation of reproducing this optical disk 85 by the
reproducing device 865 is described by réfer’riné t§ Fig. 32 (a), (b).
Same as in Fig. 21, two interlage images 84a, 84b .are reproduced,
and once combinéd into a brogressive image 93a. ..Howexlrer,_v'vhen

the interlace interference removal filtering identifier 144 is ON or

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

issuing progressive image, the interlace signal is issued directly by
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 -filtefihg identifier 144 is OFF, a double speed command

146 is sent to a motor rotating speed changing unit - 35 from a

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
inter_ference removal filfering identifier 144 is OFF, a judgement
changeover circuit 149 is changed over, and the progre__ssivésigna’l
is passed into th_e interlace interference removal filter 141, and odd
interlace signal 72a and even interlace signal 73a are issued from
two framgs 98a, 93b in the intel-'lace.changin.g unit 139, and an
ordinary interlace signal is issued. In this case, an im_age free
from interlace .interference is dispiayed in the interlace TV  148.
Since the effect of interlace interference filter on the interlace
signal is small, the interlace-signal does n-ot deterio_rat_e. On the .
other hand, in a progrgssive signal output unit 215, a"progressiv.e
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

deteﬁofatioh such as interlace interference are ol:)tained at the
s#me time, which is a very notable effect.

In slow repro-'duction of 1/2 or lower speed or still p.ictt'lre
reproduction, the interlace interference decreases, and the removal
filter is weakened. |

Means for improving pict'uxfe quality in trick play is

described below. When a command for slow or stﬂl 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 di'str,ibutes 480 lines of one frame
93a into two fields by tf:e frame processing unit 1.52", and an odd

interlace signal 72b and an even interlace signal 73b are produced

_and_isSued._ As a resﬁlt, an. interlace still ‘picture or slow

reprodﬁction 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
frée 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 transformiﬁg to the interlace video, it
i§ effective to obtain slow and still picfure of interlace at
resolution 6f 486 lines. In F1g 32 (), steps 153a -to 153g show
this pro_cedure in flow chart, but detailed description is omitted.
Next, in the method_shown in Fig. 26, from a streaﬁ 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 héve plural stories,
that is, streams are multiplexed, a method 6f-c_han-ging over from
a specific stream to other stream smoothly without interruption
is described. As showﬁ in Fig. 35 (1), two different stories are
recorded.in an optical disk '10.6, aé two streams of first video signal

and Secqnd video signal, that is, first stream 111 and second
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stream 112, .basically on the same radius, ap_proximatély.

. In this case, since only the.fifst vide(;_ signal as basic story
'is.reproduced. usually, after the. first stream 111a, a next first
stream 111b is reproduc'ed and issued consecutively. However, __at
the ni'on.men't of t = tc, when the user commands to change over to the
s_ecqnd video signal from the corﬁﬁa-nd input unit 19 in Fig. 5, at t =
tc, the track at other fadiﬁs positi_on' is accessed by using the i
tracking control circuit 22 .in Flg 5 from the first stream 111# to
the s'econd sfream il2b, and_the 'outﬁut signal is changed over to
the second stream 112b of the _sécond video signal. ..

Thus, when the first video sigha_l is at the time of t = tc in_

Fig. 85 (2), the picture, sound and sub-picture of the second video

si_gnal'are changed over smoothly without interruption.

A m.ei:hod of seamless reproduction .by synchronizing the
picture, sound and sub-picture is described below.

Reférring 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 p1_'og1"e'ss'ive. video of the first video signal is s'eparated.into
main interlace video signals Al to An of Odd-line First, and sub-
interlace video signals B1 to Bn of Even-line First, and fecorded
separateiy in first .angle and .second "angle sub-channels,
respectively. | Althbugh omitted in F1g 22, the progféssive video
of the second video s'ignal is similarly separated into main

interlace video signals C1 to Cn and sub-interlace video signals D1
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to Dn, and recorded separately in third angle and fourth angle as

shown in Fig. 35 (38). 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 F1g 22, limiting
only to the interleave unit. The progressive signals-of the first

video signal are se_paréted into two interlace _signals, that is, odd_-

first main signal and even-first'sub~signa1, in the first video signal

separator 78a. In this case, in order to decrease the quantity of
._info.rmat_idn, a differential signal of main signal and sub-signal is
dete_rmined inl a differential unit 116a, and the main sighal and
diffe_rential'signal are compressed and recorded in the di.sk, so that
the recording information qua_ntity can be decreased. In the case
of pr;)gressive vided, since the correlation of adja_ceni; odd liné aﬁd -
even line is Qery close, the information quantity. of differential
signal between the two is small. By calculating the difference, it
is effective to feduce -t;he information quantity substantially. |
In the divided recording méthod of the.invention using
this 'differential unit 116a, as shown in Fig. 44, a 720P or 720-1in(_-: _
progress signél 182 or 1050P progressive video 182.a are sepa'rated.
into 525 basic information 187, progressive video .183, 525
interlace video 184 and complementary information 186 by the
image separator 115. | By the differential unit 116a, basic
inforn.xa'tion 187 and differential information 185 of éomﬁlementary
information 186 are determined, and this difféfen_tial information

185 can be separated into four streams 188c, 188d, 188e, 188f in
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to‘tal by the second video signal separator 78c 'and_ third video
signal separa.tor 78d. R Sendiﬂg them to the comﬁfess_in_g unit 103,
and interleaving with the interleave 11.3a, 'six.st'reams are recorded
in each angle of the optical disk 187.

At this time, since the streams 188c, 188d 188e, 188f are

| dlfferentlal information or complementary 1nformat10n 1f decoded

in the reproducmg device, when 1ssued to the TV screen, since it is

not a normal TV picture, it gives an impression of d1scomfort to

‘the vi.ewe'r. In the invention, accordingly, in order that the angle

of the streams 188c, 188d, 188e, 188f including the complementary
information may ‘not be issued _in the past non-applicable
rep‘rodueing device, the"limiting_information is generated in a
videe output limiting information generating unit 179, and
recorded in the o'pt.ical disk 187. More specifically, in the DVD

standard, it is designated so as not to open the specific stream '

_wif.hout'passviford.' 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 -
the viewer.

Back to Fig. 36, the first video signal is thus compressed,

and the main signal becomes interleaved blocks 83a, 83c of A1, A2

in the uriif' of ‘one GOP or more. On the other hand, the main
signal of the second video signal is the interleaved block 83g of C1,

C2, the sub-signal is the interleaved b‘loc'ks 83b, 83d of B1, B2, _a_nd
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the sub-signal is the interleaved blocks 83f, 83h of D1, D2. From

these four sets of data, as shown in Fig. 36, a recordmg stream 117

is generated. ‘In the recording stream 117, the data are arranged

| in the sequence of Al, Bl1, C1, Dl,- A2, B2, C2, D2, and i'ecorded on

an optical disk 155 by recording means 118. Seeing at the
progresswe signal level Al, B1, A2, B2 are first v1deo sugnals, and
he’nce the data are recorded in the sequence of the first v1deo signal, "

second video signal,'first video signal, second video signal and so

‘forth. Seamless interruption of AV synchronous control unit is

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
maximum: | .Therefore, at maxiinum,'SO GOPs can be recorded i.n
one interleaved block.. That is, one interleaved block of the
invention is limited to recording of one GOP or more and up to 30
GOPs or less.

When recordmg on a DVD normal reproduction is not
obtained unless the DVD standard is satisfled. In the DVD

standard, each chapter, that- is, each VOB must start with .Odd--line

First. When the progressive signal of the invention is separat'e.d,

as shown in Fig. 22, the interlaee signal is main, and the signal is
an odd line, that is, Odd-line First, but the sub_-signal is an even

line, that is, Even-line First. Accordingly, in the invention, as
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sjh'o_wn in Fig. 83, the-prog'ressiile'.videos 75a, 75b are separated by
the separator 78, - into a f1e1d palr of odd 1nter1ace 31gna1 79a and
even 1nter1ace 31gna1 80a as the ‘main 81gna1 and 1nto even

mterlace s1gna1 80b and odd 1nterlace 81gna1 79b as: the sub s1gnal

- The first VOB 118 composed of main signal Starts with the odd

interlace signal 79a of odd Hne field, and hence no p'i-oblem is

cansed. walever, the sub-si_gnal starts with even interlace signal
80b. composed of even line, and it is not normally reproduced in this
state. In the invention, by dummy field generating means 120, at
least one dummy field 121 is created, and the dummy field 121 is
added to the be.ginning of the second VOB 119 by dummy field

adding means 122. The dummy field 121 is reproduced

'continnously later. Unnatural feelmg may be eliminated when

reproducing by copymg the image of the even 1nterlace signal 80b
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 a frame coded signal
127a is produced.

On the other hand, the dummy field 121 of the second VOB

119 is coded in a field unit in a field encoder 124b in a compressing

unit 82b, and first the field coded signal 129 is coded. Next, the

sub-signals, that is, the even inte_x;lace' signal 805 and odd interlace
signal 79b are assembled into a first field pair 126a, and coded in

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-fi'rst.'dummy field is added to the
second VOB 119, aﬁd hénce it starts from an odd _int(-;rlace _signal.
Being recorded in the sequence of odd number and even num'b.er, it
is effective to reproduce smoothly in a DVD player. In fhis case,
one progressive 'sjgnal corresponds to frah;_e coc_iéd signal 127a and
frame cod.ed signa& 128a. Héwever, owing .to the presen.ce of the
fiela coded signal 129 which is 'la dummy field, there is an offset
time 130 of fd between the fr.ame coded signal 127a of the mlai.n -
signal and frame coded éignal 128a of the sub;signa_l'. When
reproduc‘ing progr':essive'vi'deo, the output timing of the s1.1b--sig_na1_.
musts be_advanc_ed by the portion of this offset tiﬁle 130.
Referring now to Fig. 34, the 6peration of the reproducing
de.vic.e 86 in Fig. 21 is more s.pecifically described below. .The
Sigxial_from the reproducing_'ixriit 95 is separa@ed into ﬁrst VOB .1-18
of main signal aﬁd second VOB 119 of_ sub-signal. Since the first

VOB 118 starts with an odd line, it may be _éxpanded directly.

| However, at the beginning of the second VOB119, the dummy field

129 is inserted as mentioned in Fig. 33. Accordingly, when
reproduced directly, synchronism between the main signal and

sub-signal is de_via'te.d by the portion of offset time 119 of td, and it

takes time to combine the first progressive video, and the screen is _

not consecutive when changing over from VOB to next VOB. In

‘this invention, therefore, the dunixhy fie].d 121 is skipped by two

metho_ds.
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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 id_.entificati'on information is entered in the

'process of expan&ing by field expanding process or after expanding,

~ the progressive process changeover ﬁnit 185 is changed to yes, and
‘the dummy field 121 is skipped by dummy field detour means 132,

_ and the even interlace signal 80D is issued first, which is followed

by the even interlace signal 79b. This s_ignal'is synchroniged, by
synchronizing means 133, with an audio signal 134 recorded in the.
main signal and sub-title or sub-picture 185, and progressive

1mages 93a, 98b are issued from the progress transformmg unit 90.

Thus, by detour of dummy f1eld 121, the odd field and even f1eld are

synchronized and combmed, and the progressive signal, audio -
signal and sub';picture matched on the time axis are issue_d.
Incidentally, if progressive 'identific_ation information is not -
provided, the progressive chang;over unit 135 is changed over.to
No, and dummy field 121 is not removed, and hence the progressive -
video is not trans.formed', and the interlace signal 136_ is issued.
Thié intel;lacg signal 136 is issﬁed in a conventional DVD player
without progressive function. Thus, turning on the dummy field
detour means 132 in the case of progressive process, and off
othe“rvs'rige, the interlace signal of ordinary field coding can be
-normally reproduce.d.v;rithout dropping th.e fifst field.

A second method is described below. This is employed

~ when the dummy field 129 is a fleld coded GOP, and it can be
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~separated from the GOP of frame of sﬁb-signal.- Before decodihg,

the fiel_d coded signal 129 which is coded information of the dummy -
field is skipped by one GOP in coded information detou_r means 137

of dummy fi_eld. Skipped information may be éntered in the.bu_ffer

13ib, 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-signal 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

transformed, and synchronized with the main signal in the
Synchrbnizing means 133, and tra‘nsforme_d into progressive signals
93a, 93b in the progressive transforming unii; 90.

In the second method, since tﬁe dummy field is renioved in
the étage of coded information, it is not necéssary to c'hange the
proce,séing of the buffer 131b or processing of the expanding unit 88.
It is suited when ilnserting the dummy field coded into one GOP at
the beginning of the second VOB 119. |

In the first me.thod.-, the dumm& field 129 and field sign_als
in each frair_ne 127a are field coded in batch to creaté one GOP, and
therefore, same as the _seamleés mulfi-angle -me.thod 6f | high
recording efficiency, it is efficient when the dummy field is
inserted at the beginning of one interieaved bldck, and henée it
gives ah -effect'.of increasiﬂg the recor_ding time. |

Thus, by skipping tiae dummy field 121 'onlyl in the case of

progressive process, it is effective to reproduce the progressive -
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video without seam in the EOundary of on_é VOB and next VOB, or in _
the interleaved block of seamless multi;angle.

. Referring to fhe flowchart in Fig. 37, the procedure
is described. At step 138a, é reproduction 'stért coﬁlmand of |
(2n-1)-th_,é_ng1e data is received. At step 138b, checking if thereis
progressive i.d.entifier or not, an(i if Yes, the ﬁrocesé jumps to step
138f, and if No, at steﬁ 188¢, it is checked if the following three -
cdnditions are satisfiéd or pot., Condition 1, there is a GOP "of one
field-('or an odd number pf fields) at the b_eginhing of VOB of n-th
angle. _Co_ndi'tion 2, there is no GOP of one field é.onsecutivély to

this GOP of one field. Condition 3, the béginning GOP of (2n-1)-

_th angle is not one field. At step 138d, checking if these

conditions é.ré satisfied or nof, and if No, interlace is processed at
step 138e,- and only (2n-1)-th angle is issued. If Yes, changing
over to progressive process at step 138f, it 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 -

stelﬁ 138h, the video of the firét one field of n-th aﬁgle VOB or GOP

- for the portion of one field is skipped to produce output. If there

is an audio signal in (2n-1)-th angle, the -outpuf is produced by

| skipping the first offset time td (default: 1/60 sec) of VOB. At

step 138j, the main signal of (2n-1)-th angle and sub-signal of 2n-
th angle are ‘decoded and synchronized, and combined into a
progressive signal. At step 188k, issuing a progressive image,

when issuing seamless multi-angle at step 188m, advancing to step
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138n, each interleaved block of (2n-1)-t'h angle (sub-signal) is field

decoded, and issued by skipping the first one. Or, at the time of

interlace transfbr'mation, the output sequence of odd ling and even
liné fields is reverséd. At step 138p, {:he progressive image is
combined and issued. |

 Fig. 48 is a time chart wixen -u'six_lg the encoder of MPEG2
generally ﬁsed at the preéent. Most of the existing encoders cén
process o'nly the ini‘.erlac‘e signals of which first ilﬁage begins with
odd-first line. On the other .hland, as shown in Fig. 48 (2) in which
the progressive sfgnal in.Fi_g. 48 (1) is divided, .the main signal by
dividing the progressive signél is odd-first, and_ is hence encoded
from the first field. However, the sub-sigﬁal shovs;n in Fig. 48 (3)
ha‘s.an e._ven-first beginning image, an.'d the signal of t = t-1 in the
first field is not encoded, ah& encoding starts from t =t0. That is,
only a pair of images 282c, 232d can be encoded. In this case, the
boundary of the first VOB and second VOB is deviateé by one field
in the sub-s_ignal as compared with the main signal. | Therefore,
when reproducing consecutive VO'Bs,'VOBs are smoothly connect'ed,
but when jumping from a certain VOB to 'othér specific non-

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 im-age 232n at t = t2, a perfect progressive
signal is obtained. ~ In this case, by discarding the audio data 233a

for the portion of one field at the same time, it is effective that the
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sound is connected in ls'ynchron,ism.

 Referring to Fig. 47, a method of inserting dummy field of
odd field without dropping the recording 'efficiendy by u_sing odd
field repeét identifier is .describe(.i. In the . sub-signal of

pfogréssive signal shown in Fig. 47 (2), ima"g-in.afy dumm_y fields

- 284a, 234b are set as shown in Fig. 47'-(3). The time stamp is

advanced by one_fi_eldﬁ In the 3-2 transforming unit in Fig. 47 (5),

three fields, 234a, 234b, 234c, are virtually combi_ned into ohe '

frame 234d. In this case, e_ven-first'identifier should be provided |
by nature, but since odd-first '_repeat i'deht'ifier for repeating odd-
first is added, as shown in Fig. 47 (8),. when repfoducing, odd field
2341, even field 234g, and odd field 234h are reproduced in fh_e 2-
3 t_ré.nsforming unit. In this_ way, the odd-first DVD standard is
satiéfied, and' the compatibility is .assured. _Of course, in the
ﬁrogressive applicable type reproducing device, skippihg the
dummy field 234h, seamless progressive sigﬁal is reproduced by
correcting the time stamp by the portion of one field. In the
dummy fieid, only the saine fiéid_ is repeatéd twice, the recording
e_fficiency is not lowered at all. |

Herein, 'by reference to Fig. 26 ana Fig. 385 (3),- the
procedure of reprbduéing fhis éptical di.sk 155 and changing over
from first video signal to seédnd video 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

interleaved block unit of one GOP unit in the sequence -of Al, B1l,
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' C1, D1, A2, B2, C2, D2, A3, B3, C3, D3. First is the output of the

first video signal, interleaved bl.ocks (ILB) of A and B, 84a and 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.

At t = tec, changing over to the second video signal, jumping tracks

157, ILB 84i and 84h, that is, C3 a'nd_D3 are reproduced. Thus,
Al, A2, .C3 are reproduced as main s_ignals, and Bi, B2, D3 as
sub-signals, and th_ey ere exbanded and combined in the expanding
unit, and sent into the outpdt_unit 110b from the combining unit

101b, and together with the sub-picture from the sub-picture

~decoder 158 and sound from the a_ud_io s'ig'nal reproducing unit 160,

the three signals are matched irr phase in the AV eynchro'ni_sm
control unit 158, and iseued as being _matched in timing.
Accordingiy, the progressive signal of_ the first stream and
progressive sighal - of the eecond stream are reproduced
continuously withoﬁt seam together with sound and sub-picture.
The seamless synchronizing method is described later.

Referring to Fig. 45, the precedure of synchronizing two
videos and sound when reproducing two streams _simultaneo'usly?
suclr as progressive videos, stereoscopic Videos_ or scope videos, is
described below. Reproduction of_'three' or four streams such as
720P signals can be similarly realized, and deecription is omitted
herein. o

First is mentioned a :rrethod'of synchronizing two video

streams in the invention. As shown in Fig. 39, in the first place, a . |
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~system stream reﬁroduced 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 69¢c. In the tracks of the. _
optical disk, two _strea'nis of progressive signals, that is, first

stream A and éecond.str:eam B are recorded alternately,'iﬁ the

interleaved block unit.

| First, the strearﬁ A is reproduced by double spéed 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 -

t = tl to t2, data is accumulated in the portion of one interleaved

. block (ILB) I1 of first video signal in the period of one interleave .

time T1. . The data quantity in the first track buffer ilncréases',
and at t = t_2,' it increases to the data quantity of one ILB, énd
acc;umulation of data for the'portion of one ILB of the first video
signal is complete. _At t =t2, éftér'finishing accumulation of the
porﬁon of one ILB over one GOP of the first video signal, this time, -
fhe seco.n'd video signal' of the strle.am- B is reproduc'éd from a next.
interleaved ’bl@ck 12 of the opti-cal djsk, and as indicated by a solid
liné in Fig. 45 (4), at t = t2, accﬁmulation of data of second video
sigﬁal is stétéd in a second track buffer 23b, and data is
accumulatéd in the s.eco,nd track buffer 23b up to t = t6. At the-
same time, from t = t2 to t8§, as shown in Fig. .45 7)), (10), ih’e first
video signal and: secoﬁd video signal afe fed into the first video
decoder 69c and second video decoder 69d from tile trécli. buffer 23a

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

shown in F1g 45 (8), (11), are is.sued as two sets of éx'panded video

~ data from the first video decoder 69c and second video decoder 69d,

from ti.me't' = t3 delayed by the video delay time twd as the MPEG

expansion process time. ~From t = t4 to t10, the two video data of

‘stream A and stream B are combined into a progressive signal in

the progressive transforming unit 170,' and the progreésiire signal
for the 'po.rtion of one ihterleaved block is issued. '

Thus, from t = t2 to t8, dafa of one interleaved bldék is put
into thé decoder. Thefefore, nearly at a same rate, ;lata in the
first track buffer 23a. and second track buffer 23b are .consumed.
and deéreased. -Hence,'as' shown in Fig; 45 (2), the dafa quantity
in the t_'ir'st track buffer is decreased from t2 to t7, and at t = t7;, it
is .dec;:eased to 1/2 of one ILB. At t = t7, data reproduction of.
inﬁerleaved block I5 starts, and increment and decrement are

car_lce'led; the quantity continuﬁes to increaée up to t = t8, reaching

_one ILB at t = t8, but same as at t _='t_2, input into the first decoder

69c begin-s af t = t8, and hence fhe quantity continues to decrease
up to t =t11, and finally the buffer memory quantity is worth a half

ILB.

In Fig. 45 (4), transition of memory quantity in the second

~ track buffer 23a as the bu_fféi: quantity of the stream B is described.

At t = t2,'input of data Bl of stream B in the interleaved block 12
into the second track buffer 23b begins, ahd at the same time

transfer of data B1 intb the second video decoder 69d s.tarts-:,
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thereby canceling to 1/2, 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 the.re are four streams, that is, four

interlé’aved blocks, from t = t6 to t7, tracks must be jumped from :
in'terleave(i blocks I3, I4 fo I5. During this tj jump time 197,

reproduction input of data frorq, the optical disk is interrupted; and
the buffer quantity in the stream B continues. to d-ecre':.ase up to t =
t8, and becomes near_ly zero at t = t8. |

At t = t8; reproduction data of data B2 -éf the interleaved
block 16 is entered, and it begins to increase again, and at t = t11,
the memory quantity of the second track buffer is half ILB. Att=
t11, jumping tracks, interleaved blocks I7', I.8 are' skipped, an._d.
interleaved block i9 of A8 is accessed.

This operation is repeated.

The minimum .fequired memory capacity for the track
buffer 23 summing up the first track b1_1ffer 23a and second track
buffer 28b of the system of the invention-is described belov;r. - -T.he
track buffer capacity 198 indidated by dptted line in Fig. 45 (4)

shows the data quantity summing up the track buffer 23a and track

buffer 28b. By thus setting the capacity of at least one ILB in

total in the track buffer, seamless reproduction is realized.

In the invention, it is effective to prevent overflow or

anderflow of track buffer by setting the total capacity of the track

‘buffer 23 comprising track buffers 238a and 23b. at one interleaved :

block or more in prog_ressive 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. In this case, supposing the two
streams of two interlace signals for composing progressive signals

of one ILB to be Al and B1, the data of the first stream A'l_ié

' reprbduded in a period of half ILB as shown in Fig. 31 (1), and all.

data is accumulated in  the buffei'. . Néxt, the data of the next
stream B is reproduced as Bl after completion of reproduction of
Al as shown in Fig. 31 (2), and is accumuiated_ in the buffex_'. In
thi; casé, as nien-tiohed above, since the reproduétion data from the
optical disk is controlled by the stream B in 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 thel stream B
shown in Fig. 31 (2), and the counter is reset. Since the stream B
is issu.ed. ét double speed, the stream clock is counted by the buffer
at a single speed as shown in Fig. 31 (8), that is,. at i/2 speed. At |
point G, the stream clock is reset. The time VPTS2 of output of
video signal' of stream B from the video deéoder' must be
syncﬁronized in consideration of the delay time Tvd such as MPEG
decodin_g 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'_\.TPTS2 of the 'st‘ream B, by
synchronizing the VPTS1 of the stream A with this VPTS2,

synchronism is realized in a-simple control of one -'system. In this
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case, the VPTS1 may be employed at the same time.
The audio. data of synchronous stream B of audio is
r_epr_oduced, and the STC is changed over at point H by using APTS

of strea_in B as shown in Fig. 31 (4). The sub-video 'signal of

stream B is also changed over in the_' STC as shown in Fig. 31 (4).

.Thus, by Av synchronism by using the data of stream B by
priority, AV,synchrdnism is realized by a simple conf.rol.

In this case, the streams Al', A2 will not overflow as all

video data is accumulated in the buffer mémory. The stream B

has a ppssibility of overﬂoﬁr. In the invention, however: by
synchronous control af stream B, as shown in Fig. 31 (6), since the
signal flow is controlled by_chénging ovér the STC so that the
VPTS2 may not exceed the threshold of VPTSZ2, the buffer will not
overﬂbw. '

.Besides, by using.the voice in the stream B in audio .
repfodliction, as mentioneci above, the buffer of thé audio data can -
be reduced to half, and moreover, as shown in Fig. 31 (4), by
qhangin'g over the STC at point H at t = Th, the sound is repro'duced
smoothly without e.xceeding the APTS threshold. The sub-video
information is also synchronized and reproduéed 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 éf sou_nd and sub-‘vide.o of stream A
may be omitted. Or, bsr add_ihg sound a.nd sub-video in thé stream

B, the stream B2 is reproduced by the existing reproducing device,
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and by controlling reproduction 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 pfe'yent_:ed; Thus, by

_omitting the data of sound and sub-video in the stream A, the

software of progressive video, for example, a movie of 2 hours can

be recorded in two layers of a disk according to the interléaved

"block recording method of the invention. This effect is described -

below. The movie séftv‘;are can be recorded for a\\bout 2 hours and
15 minutes in a 4.7 GB DVD of one Iayer. When the'progressive
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 nearly 1 Mbp's.l When 1 Mbps of audio

_signal is recorded in one stream only, the required total is 9 Mbpé.

That is, 90% of data quantity is enough, ahd 90% of 9.4 GB 18" 8.5

GB, so that one-layer disk and ﬁrogressive 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

interleaved block of stream B is recorded next to the interleaved

.block of stream A, as seen from the beginning of video data on the

optical disk; by putting the beginning data (A in this embodiment)
in' the track buffer, when reproducing other d_ata (B in this
embodiment), it is designed to synchronize by using mainly the

synchronous information of stream B. More specifically, by
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changing over the system clock so that the video time stamp VPTS1

of stream B may. not exceed the threshold of the VPTS1, the video
and audio are 'réprodﬁced s"ynchrondusly without inferrupting the-
screen.” It is enough to re-ad out the stream A from the buffer by
Sy-hch.roni.zing with the timle information sﬁ(_:h as VPTS2 which is
the time stamp of the stream B, so that the control is simple.

Thus, in the invention, it is enough tb control the second
stream é}'fnchronously By once ﬁccumulating the fi-rslt_ stream in the
buffer, and the control is secure and simple. In this case, when_
the size of the buffer memory is set at over.one ILB, overflow or
underflow does not occur.

In the c#se of the existing DVD optical_.disk. reproducing

device, a standard buffermeﬁiory of 100 to 300 kB, about 1/5 of ILB .

. is.used. In the case of thée invention, however, by a standard

‘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 muli;i-angle,
sinée the waiting time is allowed by abouf one second, it is actually _
used in a range of 0.5 to 1 -s.ec'.-' .Tl'.terefore,' consideri.ng the stream
of 8 Mbps at maximum. of 1 sec, in the DVD optical disk reproducing
device of the ihveﬁti_qn, it is enough to use a buffer_ﬁxemory of 1 MB
or more.

In the above operatibﬁ, the _ssfnchronous control unit 166
in Fig. 30 changés over t'he .S'TC by ﬁsing the synclix;ondus data of
the second video signal of intérleaved blocks I2 and 16 inl .Fig. 45 (1),

and seamless reproduction between the inte'rleavedl blocks is
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realized. When re'pr'oglucing_data'_of interleaved blocks 12, 16, by
co.ntrollin'g the motor fotating sple_ed reproducing track while
monitoririg the buffer quantity of the stream B,.it is optimized so
that the memory qﬁantity of the track buffers 23a, 23b may not
6verﬂov§, and it is effective to dec1;ease the'memory. q-uailtity of.the
track buffer. The data in th_e' .interle'a\'red blocks I1, I5 of the
stream A are put entirely in the track buffer 23a, and it is not
suited ”_f.or 6pti_mizing the buffer size by cdntrolling the
reproduction by the sighals of two stréams A. When rep’r.oduced
by using the audio data of t_he int'erleéved blocks I1, I5, in order to
métch with th;a time stamp of the outputs 6f 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 buffef 23. (Fig. 39) or é.udid d'ec_:odef buffer 172 (Fig. 39), but
by ﬁsing the audio data of interleaved blocks i2, 16, as shown in Fig.
45 (5), it is enough with 1.72, that is, halt; 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, wl.len-reproduc-ing a set of I1, I_2,
and a set of I5, 16 containing main signals and complementary

signals of progressive signals, by accumulating the interleaved

_ biocks I1, I5 in the buffer, when.the- motor rotation is controlled on
 the basis of the reproduction .d_ata_of next interleaved bl.ocks 12, 186,

" the memdry quantity of the buffer is decreased. As for the

changeover timing of STC of the AV synchronous control unit 158
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~in Fig. 80, on the basis of the STC of the interleaved blocks 12, 186,

it ié e'ffecf.ive to decode stably without overflow of bﬁffér.

| Moreover, as shown in Fig. 37, at the time of progréssive
sigr_lal repr-oduction, the method of skipping the first field of VOB is
mentioned, but as é. second realistic méthbd, as shown in Fig. 22, in -
the recording device 99, of the two images of ﬁhé'image ‘with.
interla-ce transformed odd-first 'identifier 199 and image with
evén-first_ identifier 200, only the even-first identifier 200 is
transformed .into an odd-firét identifier 202 by -an even/odd
tz;ansforming unit-201, and By_ adding the odd-first identifier.to
eac;h MPEG data, the béginning of all VOBs becomes odd-first.

At the reproducing dgvice_ side, as shown in Fig. 21, the

~data of odd-first identifier 199 and odd-first identifier 202 by’

even-first transformation are reproduc‘ed._ As shown at step 203,
checking if progressive signal reproduction or not, if Yés, at stgp
204, fhe odd-first identifier of the second video signal is chang_ed to
aﬁ even-first identifier 200a, Iant.i is sent into an interlace
trarisformin'g unit 71b of the MPEG decoder. If No, .the identifier
is not changed. In the interlace transférr‘ning unit 71b, since the
field of the line is issued first f-rom the frame image of the second
video signal, the eveh-fir_st image’ is issued. .In the combining
unit 90, the even-first image o.-f the second video signal and the
odd-first image of the first video signal are combined, and a normal
progressive image i';s'-issued. In this method, the;beginning of alll

interleaved blocks becomes odd-first, and the seamless multi-ahgle
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video is reproduced normally in the DVD standard reproducing
device. In the case of seamless multi-angle reproduction, since
the beginning of each interleaved block is limited to odd-first,

dummy field is not required in this method, and hence the -

‘recording efficiency is not lowered.

In this second method of aligning the odd-first lines, the

first video signal can be reproduced hormally also in the existing

" reproducing device. However, when interlace transformed

according to the od_d'-first- identifier of the second video signal in

the exi'sting' reproducing device, odd and even fields are inverted,

and videos of poor guality lowered in resolution are issued. To

- avoid this, by the second video signal outpuij; limiting information

a'dding unit e'x'plained"in.F-ig. 40, when reproducing with the

conventional reproducing device, by recording the information for

. limiting the reproduction of the second video signal within the

DVD standard in the opticai disk 85, the second video signal is not
reproduced in the existing reproducing device, and presentation of
uncomfortable video to tlie user can be avoided.

In this reéording device, when compressing a pair of field

images of odd-first image and transformed odd-first image by

variable coding in compressing units 81a, .82b, if motioﬁ détection
and compénéation are done separately; block distortion appears
separately whé-n encodiné hard--to-'compress' iméges, and the
decoded image is dirty when combined into progr.essi\}e signal.. To

avoid this, in the invention, by employing the same motion vector
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and encoding the motion compensation by the same motion
detection compensating unit 205, when two fields are decoded, the

block distortions-a’r'e-alignéd and are hence less obvious.. At the

same time, the encoding load decreases.

The operation of the AV synchronous control unit 158 is

. described. Since the AV s-ynchr'o'nous control unit is one of the

most imp.o:rtant_units. in thé invention, and is hence described in
particular detail.

" The operation of the system cohtrol unit 21 in Fig. b is
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

signal control unit, the disk rotation is controlled until stable
reading is achieved, and the optical pickup "is moved when
stabilizéd, and the vol.umé information file shofvn in Fig. 28 is read
out. |

Furthermore, the system cqntfol unit 21 reproduces the
program chain gfdﬁp for volume menu according to £he volume
menu management information in.the volume informatici»n file in

Fig. 28. When reproducing this progré’m chain group for volume

“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 omitted if not
necessary depending on the appli_ca_tion 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 informati'on'in the volume information file,.read_s out
the fJ;,Ie management inforniation of the video file including the
title selected according to the 'selectisn by the user, and Branches
into program.chainsof the title beginning. Furtﬁer, this program
chain group is reproduced. |

Fig. 29 is a flowchart showing ﬁhe detailed procedure of
reproducing process of the program chain group by the system
.contll'ol unit 21. In Fig. 29, at si';eps 285a, 235D, 285c¢, f'irst,__.the
system éontrol unit 21 reads out the corresponding program chain
information from the program chain information table of volume
informatioﬁ file or video file. At step 2356d, if program chain is
not fi'nishéd, the pr'oéess advances to step'235_e.

Consequently, at step 235e, re_fei‘ring to the seamless

connection instruction information of the cell to be transferred

‘next in the' program chain information, it is judged whether the

coﬁnection between the present cell and the immediatel& preceding
cell is for ééamiess connéction or not, and if seamless connectibn is
juciged necessary, the process advances to step 235f for éeamless
connection proces_s,' and if seamles-s connection is not necessary,
the process advanées to ordinary connection process.

At Step_ 23'5f,'rea_din.g the DSI.'-packet by controlling the
mechanical control unit and signal processin-g “unit, ‘the VOB
reproducti_on end time ('_VOB_E_PTM) existing in the DSI packet of

the cell transferred first, and the VOB reproduction start time '



10

- 15

20

25

70

(VOB_S_l_PTM) existing in the DSI packet of the cell to be
transferred next are read out. |

At the next step 235h, calculatlng "VOB reproduction end
time (VOB E_PTM) - VOB reproductmn start time (VOB_S_PTM),
it is transferred as the STC offset of this cell and the cell
transferred immediately before, to the STC offset comb1n1ng unit
164 in the AV synchronous control unit 158 in F1g 30.

At the same time, at step 2351, the VOB reproduction end
time (VOB_E_PTM) is transferred to the STC changeover timing
control unit 166 as changeover tirne T4 of the STC changeover
switch 162e.

It is instructed to the mechanical control unit so as to read
out the data until t_he‘ final position of the cell. As a result, the
data of ._.the corresponding cell is transferred to the track buffer 23
at step 235j, and as soon as the transfer is ov.e'r, the program chain
information at step 235¢c is read out.

At step 285e, if judged not to be seamless c.onnection,
transfer.to the tr-ack buffer 23 is effected up tot he end of the
system stream, and the pr'ogram chain information at step 235¢c is
read out. |

Next are elxplained two embodiments relating to AV

synchronous control method of the seamless connection control for

- seamless reproduction in the invention. = These are detailed

explanation about the AV synchronous control' ."unit- 168 in Fig. 26

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 the AV synchronous control

 unit in Flg 30, and the data in the system stream is prdcesé'ed.

In a first method, feférring to Fig. 30, the AV synchronous
control unit 158 is explained. - |

In Fig. 30,l the AV synchronous contfol unit is composed of
STC changeover switches 162a, 162b, 162c, 162d, STC 1638, STC
éffsét combining unit ' 164, STC setting unij 165, ar-lzd' STC
changeover timing c.ontrol unit 166. ‘ _

The STC changeover switches 162a, 162b, 162¢c, 162d, 162e :
change over the oﬁtput value of the STC 163 and output value of

the STC offset combining unit 164 as re-férence clock to be given

respectiveiy t6 the systém decoder 161, audio decoder 160, main

video decoder 69c, sub-video decoder 69d,. and sub-i'ideo decoder.

159. |
The STC 163 is a reference clock for the entire MPEG"
decoder in.Fig. 39 in ordinary reproduction.
Thé STC offset combining unit 164 con‘tiﬁues to issue the
v.alue of sﬁbtracting the STC offset value given from the system
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

timing-givexi 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 6ffset combined value given from

the STC offset éombining unit 164.-
The STC offset value is an offset value used when
changin_é the STC valﬁe | when ‘continuously reproducing by
connecting system stream #1- and system stre'am. #2 hairing
different STC initial v;ﬂues.
| More specifically, it is obtained by subtracting the "VOB
reprodqction start time (VOB_S_PTM)'; described in the DSI of th_e
system stream #2 to be reproduced next, from the "VOB
reproduction en_d fime‘ (VOB_E_PTM)" des.cribed in thé,DSI'packet

of the syétem stream #1 reproduced in the first place. “Such

information of display time is calculated ﬁreliminarily 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 calc_ula\ted offset valu.e.' is given to the STC offset .l
combining unit 164 until the final pack of the system stre‘am_ #1 is
fed into the system deéoder 161.

The data decoding processing unit 165 in Fig. 5 operates
as an MPEG decoder except'wheln controlling seamiess connection.
The STC offset given from the system control unit 167 at this time
is. Oor an arbi_tfary value, and the STC changeover switches 16'2a_to

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

' . . o
changeover switches 162a to 162e and operation of STC 163 at the

junction of the system streams are explained below in the case two
syétem'streams not continuous in fhe STC valu.g, system stream #1
and system stream l#2, are entered,-contihuously in the system
decoder '16.1. |
Explanations of SCR, AP'i‘s, VPTS, VDTS of the system
stream #1 and system stream #2 to be entered are omitted.
‘Suppose the STC iﬁitial value corresponding to the syéﬁem '

stream #1 during reproduction is preliminarily set in the STC 163

" from the STC setting unit 165 and is being couhted up sequentially

along the reproduction operafion__. 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'

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 subtrabﬁon value of the STC offset value from the value

of the STC 163 (step 1.68a). |

The STC changeov‘erl timing control unit 166 obt'ain,s.the.
time T1 when the .final pack in the system stream #1 repfoduced
first is put into the decoder buffer, and changes over the STC |
changeover switch 162a to the dutput side of the STC offset
combi.ning-unit 164 at time T1 (step 168b).

Thereafter the output of the STC offset combining unit 164

is given' to the STC value the systen;i decoder 161 refers to, and the
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traﬁsfer timing of the system stream #2.to th.e system decoder 161
is deté.rmined' by the SCR des;:ribe;l in the pack _he_ader of system
stream #2. |

The STC changeoyer timing control. unit 166 obtains the
time T2 when reﬁrodﬁction of final audio frame of syétem_ étream
#1 reproduced firs_t is 'tefmiﬁated, and changes over the STC
cha_.ngeover. switch 162b to the output side of ._i.:he STC offset
combining unit 164 at t.im'e_ T2 (step 168¢c). The method of
obtaining time T2 is described below. |

Thereafter the output of the STC offéet'coﬁbining unit 164
is given to the STC value the audio decoder 160 refers to, and the
audiﬁ output timing of the sysi';em stream #2 is defermine_d by the
APTS described in the audio packet of syétem stream #2'. : |

The STC'change}ovef timing control unit 166 obtains the
time T3, T’3 when decoding of final vidéo frame of main signal and’
sub-signal of system stream #1 reprc.)duced first is terminated, and
changes over the STC changeover switches 162¢, 162d to the output '
side of the STC offset combi_ning unit 164 at time T_3,'T’3' (step

168d). The method of obtaining time T8 is described bélow.

Thereafter the oufput of the STC of-fset combining unit 164 is given

. to the STC'value. the system decodéfs 69c, 69d refer to, and the

timing of video decoding of the system stream #2 is determined by
the VPTS described in the video _ﬁacket of system stream #2. The
STC changeover timing control unit 166 obtains the time T4 when -

reproduction output of final video frame of system stream #1
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reproduced first is terminated, and changes over the STC
changeover switch 162e to the output side of the STC offset
combining unit 164 at time T4 (step 168_e). The method of
obtaining.time T4 is described beléw.,

Thereafter the output of the STC offset combining unit 164

is given to the STC value the video cutput changeover switch 169

and sub-video decoder 159 refer t'o,- and the timing of video output
and sub-video output of system stre;:tm #2 is determined by VPTS
and'SPTS described in the video pat,;ket and suB-video packet of
syétem stream #2. |

When changebv;ar of these STC changeover switches 162a
'to. 162e is over, the STC setting. unit 165 sets the vaiue given from
the STC offset combining unit 164 in the-.STC _i62 (step 168f)
(which is called reloading of STC 163), and all switches at steps
162# to 162e are _chan'ged over to the STC 163 side (step 168 g).

Thereafter the out;put of the STC 163 is given to the STC
value the audio decoder 160, video decoders 69d, 69c¢, video outp'ut.
changgqver switch,169,.and sub-video decoder 159 ;efer to, and the
o;;eration returns to .the normal state. -

~ Herein, two means are mentioned as -the method of

obtaining the time T1 to .T4 as.the_ STC changeover timing.

‘In the first means, since the time T1 to T4 can be easily

calculated when creating the stream, the information expressing

the time T1 to T4 is described in the disk preliminarily, and the

system control unit 21 reads it out and transmits to the STC
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changeo#er timing control hnit 166.
In particular, as for T4,- the "VOB reproduction end time

(VOB_E_PTM)“ recorded in the DSI used when determining the

_S-TC offset can be directly used.

The value to be recorded at this time is described on the
‘.ba'sisl of the STC vglue used in thé .system stream #1 fepréduc’:ed
first, an'c.l.the.. moment the cbunt-up value of STC 163 become_s the
time T1 to T4, the STC chang_eoVer timing control ﬁnit 166 changes
over'the ;STC changeover switchés 162a to 162e.
. I'1-1 the second means, | the ti.ming for reading 6ut is’
ob.tained from the timing of wﬁting beginning data of system

stream #2 into the track buffer 23, video decoder buffers '171, 171a,

- and audio decoder buffer 172.

Assuming the trﬁck b\iffer 23 to be a ring buffer compoéed
of write pointer, read ppin'te_r, and data memory, more specifically,
the system control unit 21 is designed to read out the address
indicated by the write pointér and the address indicated by the
read poin_tef in the track buffer 23, an(i the_, moment when the pack
written immediately beforé is réa’d out is detected from the address
inﬂicated Ey the writé pointer and the address indicated by the
read pointer when the térget pack is written in. | .

The ..system control unit 21 designates 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

stream #2, so that the moment when the beginning data of the
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system stfeam #2 is stored.in the track buffer .23 is known.
Consequently, by ma.r'ki,ng the address where th.e beginning pack of
the s&steﬁl.stream #2 is written, the moment when one pack
béfore is read out completely_is supposed to be T1, and the time T1
is obtained. | |
The system control unit 21, the moment T1 is obtained,
notlces it to the v1deo decoders 69¢, 69d and aud1o decoder 160, and
theréfore the video decoders 69c, 69d and sudio dec.oder 160 can
know that the beginni_ng packet of system stream #2 is transferred

to the video buffer 171 and audio buffer 172 in the sﬁbsequeht

transfer.

Thus, by managing each decéder buffer same as .fhe buffer
managemént of the track buffer 21, the two video decoders 69c, 69d |
and audio decoder 160 obtain T2, T3 the moment the final packet of
system stré:_im #1 is transferred. |

In detection of T1, 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 streﬁm #1) and data to be
written in has not reached yet (the transfer time between packs is
vacant), since theré is no data to be wr.itten in, the-address cannot
be managed. In this case, too, since the packet of the frame to bé
decoded next is secﬁrely transferred until the next decoding timing
(the decoding timing of the be.ginnin'g- frame of system stream #2),
the changeover timing is known by defining the packet; transfer

moment to be T2 or T3.
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" As for T4, as ment1oned above, the "display end time

(VOB E_PTM) of final frame of video of system stream #1"

' descrlbed in the DSI packet may be used directly.

A second ‘seamless reproductlon method is described
below..
Fig. 81 is a diagram_ showing the ti;x_ling of reproduction.

oufput of the system stream from input in the data decoding

. processing unit in Fig. 38 through decoder buffer and decodiﬁg.

process. Referring to Fig. 31, changes of values of APTS and
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_ti_on'for actually

processing the stream is des_cr'ibed.

Next, referring to the graph in Fig. 31, fhe me.thod of
seamless connection control acco'rding to the flow in the flowchaft )
i.n Fig. 48 is described.

Start timing of seamless connection control is obtained in
the SCR graph in Fig. 31 (3). The period of continuous increase of
SCR value in this graph correspbnds to the pe_riéd of transfef of
sjsfem 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 onlj

‘at piont G when transfer of system steam #1 is over and transfer of

" system stream #2 is started. Therefore, by judging point-G.when

S_CR' value becomes 0, it is known that a new system stream #2 is

put into the data decoding processing unit 16, and at this point
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(time Tg), the synchronous mechanism control unit can cancel

 (turn off) the AV synchronous mechanism of the reproduétion

output unit.

' Detection of SCR value of 0 is also possible after
pro_dess_ing of the signal read out from the optical disk, or when
writing into the track buffer 23. The AV synchronous m.'echan_i's_ml
may be turned off on the basis of detebtibn at this point. |

As for .the timing for starting (tu.rning o.n) the AV
synchronous mechanism once turned off, to prevent mismatciled
reproduct.io.n of audio and video, it is necessary to know thaf 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 1;0 a--'nev.v system stream #2 is known by detecting pbint o
H when increase of APTS value is suspended. Similarly, the
moment of~ change of video output to a new system stream #2 is
known by détecting point I when increase of VPTS value is

suspended. Therefore, the synchronous mechanism control unit

can resume AV synchronism immediately (at time Ti) after . o

detect.i-on of ap'pearance of both point H and point I.

~ When the_ value of SCR is not set in the- STC in the period

" $rom time Tg to time Ti, or when the value of APTS_é.nd value of

VPTS are compared directly, the 'off p"eriod of AV synchronous
mechanism mdy be further shortened. |
Fbr_this purpose, by monitoring both values of APTS of

audio output data and VPTS of video output data issued from the



10

15

20

25

80

data decoding processiﬁg unit 16,l when either value begins tb
decrease first, it is deteci—:ed, and the AV synchronism mechanism is
turned off immediately, that is, at time Th in Fig. 31.

However, as explained herein, when judging t.h.e timing by
detectiné if increase of. the value. of APTS. and ‘value of VPTS is
cont'in_uing or not, it ié evidenf that the value of AI?_T.S-an-d value of
VPTS are sure to decrease when the system stream is conneéted.

In other words, it is enough when the final values of APTS and

VPTS in the system- stream are larger than the initial maximum

‘values of APTS and VPTS in the system lstream._

" The maximum values of initial values of .APTS and VPTS
(ATad ATvd in the diagram) are determined as followé,

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

"audio buffer, and the video reorder (in the MPEG video, the

decoding sequence and display seqhe_nce of picture are not matched,
and dis_p'laj is delayed by one picture at maximum as compared
with decoding).. Therefore, the sums of the time required for the

vidéo buffer and audio buffer until filled up, and the display delay

" (time of one frame) due to video reorder are the maximum values of .

initial values of AP’_I'S- and VPTS.

To create the system stream, hence,-it_ﬁmay be composed so
that thé' final values of APTS and VPTS in the system stream
may exceed these values. |

In the embodiment, so far, as for the judging standard of
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turn-on timing of AV synchronous mechanism after : systeni
stream cbnnection, 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 fi)lloWing judgement of thre_shold. First, at the

re'p_roducin.g..device side,., the audio threshold and video."threshold _

shown in the grabhs in Flg 31 (4) and (5) are determined. ‘These
values are ééual to maximum values of initial {ralues of APTS and
VPTS in the system si_ﬁrea.m, and same as the maximum values
mentior;ed above. |

Thé values of APTS and .VPTS read by the APTS reading.
means an.d VPTS reading means are judged to be less than the
audio threshold and video threshold or not. If the values APTS
and VPTS are lar__ger than the audio threshold and_v’ideo thréshol&,
data are.not changed to the output data of new system stream, and
if smaller, output data of a new sYstem stream 1s si;arte’d, so that
OFF or ON timing of AV synéhronous mechanism is known._

By_ such on/off eo,ntrol..of the AV syncilronous _mechanism,
seamless reprdduction without di.st"urbance in reproduction state is

realized at the junctidn_ of system streams.

Industfial Appli.cabi.lity

By dividing basic video éignal and intérpol-ating video
signal in frame groups of one :GOP or more eaCH, 'ah;i recording on
an optical disk aé intérleaved blocks 54,. 55 by interlea’_ving.

alternately, in a progressive (stereoscopic) applicable type
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reproduéing device, progressive (stere.oscopi(_:) videos | can be
obt.ained by reproducing information of both righ.t and left
interleaved blocks of odd fields (for the. right eye) and even fields
(for the left eye). In the _progressive (stereoscopic) non-applicable
type r'eproducing device, when a disk recording pr.ogressive
(stereoscopic)'vid'eos is réproduced, by reproducing the interleaved
block of only odd fields -(f<l‘)r the right eye) or even fields (for fhe lefﬁ
eye) 'either by jumpin'g tr-acksé a perfect ord_inary two-dimensional
vid‘eo can be obtained. Thus, mutual compatibility is realized. |

In particular, by u.sing an arrangement information file of

progressive (stereoscopic) video, progressive (stereoscopic) video

_ identifiers are recorded in the optical disk. It is therefore easy to

judgg where the progressive (stereoscopic) video is _presént,"and it

is effective to avoid progressive reproduction of two ordinary

interlace signals, or outputs of images of two difference contenté by
mistake into the right eye and left eye of the stereoscopic .
television.

I-n the stereoscopic'vidéo applicable reproducing device,
using the pointer u.sed in two dimensions, the | method of the
invention for clranging the access procedure is em,pioyed only when
the stereoscopic video identifier is present, so that the stéreoscopi_c _

videos can be reproduced continuously. Hence the stereoscopic

video applicable reproducing device can be realized without

changing the two-dimensional format.
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CLAIMS

1. Ar_l optical disk comprising:
ablurality of'fi'rst interleaved block‘s of a first video stream and
5 a plu'rélity of second interleaved blocks of a second video stream
re_cord'éd.a plu._x;.'a'l of times on tracks of said optical disk lin cgrtain
order,
- wherein said first and said second video stream arle. '
se'parate_d. from a original vide.o._signal in a vertical or a horizontal
10 dire_ctidn by separating means;
said original video signal has a first resolution;
" said first and séid_sec‘:ond video signals.have a secbnd
ﬁesolution that is lower than the firét reso_hition; : |
 said first video stream and said second video stream
15 comprise an MPEG~ signal which is encoded by variable length
| e'nc_oding and .a. timing data for reproduction of said original video
signal; |
. -each of said first and second interléaved blocks hlas_-a
video stréaﬁx of more than 1 GOP (Group of Pictures) and less than
20 30 GOP ;rvhich.is segmented B-y data seg’mehting means; and |
each_l of said first interleaved blocks and said second
interl_eav'ed- blocks is continuously recorded on ﬁlore than one track
~of said opt_icai disk. |
2. An.optical disk, 'wherein said first video stream

256 comprises encoded NTSC, PAL or SECAM signals.

e
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3. An optical disk according to claim 1, wherein said

second interleaved block has a same t1m1ng information with a

“timing information recorded on said first 1nterleaved block; and

said first and said second 1nterleaved blocks are
recorded in__an approximately the same area .o'n said optical disk.
4. | An optical disk gccording’ to 'claim_l, further
'comprijsi'rig: .I

a plurality of fiist interleaved blocks of a first video
stream ér;d a plurality of second inteflea§ed blocks of a second
video stream: recorde& on tracks of éaid optical disk in certain
order, |

Wher_eih said originai video signal is séparated into a
plurahty of video streams including said first and said second
video stream in a vertical and/or a horizontal direction by
separatmg means; |

said orlginal video signal has a first resolutlon, |

said first and said second video signal have a se_cond
resolutidn thaf is lower than said first resolution;
| said first énd second video streams comprise an
MPEG signal which is encoded by variable length encoding and a
timing dat_a.for sy'nc'hronous decoding of said original video
signals; |

) each of said first énd éecbnd interleaved blocké

comprise a data unit; |

said data unit-has frame signals of more than 1

* c L M H *
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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
segmentmg means; and |
) ‘a segment 1dent1f1cat10n data recorded on said opt1ca1
5 disk, wherein said segment identification data indicates that each
of said first and said second interleaved biocks are continuously
recorded on more than one track oi' said optical disk.
| 5. An optical disk according to claim 1 further
comprising a restriction information for restricting reproducing of
10 a video stream other tlian said first video stream when a certa_in
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
156 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 after said original video s1gna1 passes
said f11ter for attenuating a vertical and/or a hor1zonta1 high

256 frequency component of said original video signal.

* c L M S *
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8. An optical'di.sk,according to claim 1, wherein said
qriginal video signals are progressive picture signals; N
first inter-lace signalé and second inter-lace éignals
are generated by separating said original video si-gnal in a vertical
direction by said separﬁting means;
said first inter-lace signais start Odd-Line first and
said second i_rllte.r-lace signais start Even-Line first; and
._s'aid firsf inter-lace signals _6r said second .inter-lace

signals are recorded as said first video stream and the other

inter-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-

lace stream when al certain disk player is u'se_d;'
10. An obtical disk according to claim 8,
wherein said interlace signals are obtained, by sgid
séparating means after attenuating a vertical high fréquency
compdlnent of said progressive picture signal. _
11. An 'optic_al disk 'accordi.n'g to claim i, wherein

said original video signais are progressivé picture signals;

a first i.nter.-llace sigri_al and a secogd inter-lace
sig'nal are generated by separating said p‘rbgreésive signals in a
vertical 'dire(.:.tion.by- picture separating means;

said first inter-lace signal starts ‘Odd-Line first

* c L L] S *
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and said second inter-lace signal starts Even-Line' first;_and
" said first inter-lace signal is recprded as said first
video stream and a differenc_e signal between first and second
inter-lace video signal is recorded aé said second video stream.
'12. An optical disk according to claim iO, furfher
comprising 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 , thps rempving the vertical high frequency
component o.f said progressive signalé.
13. An optical disk. accor:ding' to claim 8,
wherein said original video s'ignalé are progressive
| picture signals; |
first inter-lace signals and second inter-lace signals’
are genefa‘fed i)y separating said'or'iginal video signal in a vertical
direction by séid separating means; and |
said first inter-lace signals start Odd-Line first and
said second inter-lace si_ghals start Even-Line first;

~ ‘one of said first inter-lace signals and said second

inter-lace signals are recorded as said first video stream and the

other inter-lace signals are recor&ed as said second video stream;
and at lea_st one inter-lace signal which starts Odd

Line first is added at é leéd _p'art of a VOB (Vié.eo Object) of said

second inter-lace picture signals which start Even-Line first of

said second video stream.

* C L M S *
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14.- An o'ptical disk according to claim 8;

wherein'sai_d--original video signals are progressiVe_
picture signals;
' first inter-lace signals and second interélace signals |
are generated by separating said or1g1na1 video signal in a vert1ca1
direction by sa1d separating means,

said first inter-lace signais starf with odd line first

[

‘and said second inter-lace signals start with even line first;

one of 'said first intef—lace signals and said second
inter-lace signals: are recorded a's‘ said first video stream and the
other inter-lace signals are r.ec'orded as said second _video stream;
and | |
an Even-Field firsf identification information is

replaced with an Odd F1e1d flrst identification 1nformat10n 1n a

field 1dent1f1cat1on information of MPEG data- of said interleaved

block of said second video stream.
| 15. ‘A reproducing device comprising:

a reproduction means for repx_‘oducing Ian optical
disk on which interleaved blocks are recorded in certain orderf
wherein at least ﬁwo video streams inclnding first and second video
stream are separated into a interleaved block un1t havmg a video
stream of more than 1 GOP (Group of Pictures) and less than 30
GOP;and for ;_‘eproducmg f1rs_t 1nter1eaved blocks and second
in_terlea.ved blo_ck's in certain order; wherein said first interleaved

block has 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 block's;

first decoding means for decoding first picture
signals;

second de‘codi'_ng means for decoding second picture

signals;

composition means for composing said first picture
signals and said second picture signais into one stream of picture
signals;

'out-put means to put out saia picture signals.

16. 'A-'repr;)d_ucing .device. of claim 15, further
comprising a d_ete_cting means for detecting a composition -
identification information indi;:afing to compose said first video
stream and said secénd-video stream recofded on a optical diék,' o

wherein, s_aid.-compositior-x méans composes said first
video stream and said 'second video stre'éa_m when.sa..id detection
means detectg the composition identification information.

17. A reproducihg device of claim 15, wherein a
reproduction of said optical .disk is ‘processed. by stéps ot.':‘

| reproducing said optical disk on which said first

interleaved blocks are r_eéoxded_next to said second interleaved

blocks; and

reproducing a secpnd picture data of said second

N O D



10

15

20

25

90

interleaved blocks first,
storing said second picture data of said second
intérleaved blocks on said buffer memory;

reproducing a first picture data of said first

interleav’ed blocks,

storing said first piéture' data of said first

- interleaved blocks;

producihg ‘synchronous timing information taking
precedence said first timing information recorded on said first

interleaved blocks over said second timing information recorded on

said second interleaved blocks,

decoding said first pict_ure signal from said first
picture data uéing said synchrbnou_é timing information by said
first picture. decoder;

decoding said second picture signal so as to

synchronize with said synchronous timing information by said

second picture decoder

composing single pictﬁre’ signals from said first

picture signals and said second picture signals synchronizing with

said first timing information and/or'said second timing information

and/or said synchronous timing information.

18. . A repfoducing device of claim 15 further

comprising a sound signal decoding means and a Picture-Sound

synchronizing means;

reproducing a sound data of said first interleaved

e
e
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~ block;
storing said sound data on said buffer memory taking
precedence over the other; |
| 'd_ecod'in_g sound signals from said so.und data by said
sound s1gna1 decoding means, |
synchromzmg said’ sound s1gnals and said p1cture
signé.ls by séud Picture-Sound synchr-o_nous means; |
.out'put-ting said sound sign_al_s.- |
19. A reprodu.cing dex;ice of claim 15, further
comprising; |
a low-pass filter for attenuating a verfical and/or

[

said composed p1cture s1gna1 is not attenuated and

'outputted by sa1d low pass filter when obtaining a composed

pi'ctufe signal by said composition means; and

 said compose(_i picture signal is attenuated by said

low pass filter when obtaining either the vertical constituent or the

-' horizontal constituent of picture signals having a lower resolution

than said composed picture signals.

o 20._ A reproducing dev;ice of claim 19, further.
com‘prisiln_g a detection means for detecting filtering
ide'ntifidation ihformation indicating that the high frequency
component  of said first video stream and/or said secbr_ld video
stream is already .attenuated v?hen recorded on said optical disk;

‘wherein said low-pass filter is turned off when said
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detection means détect said filteriﬁg identification information..
21. A repfodﬁcing device of claim 15, wherein a
reproduct.ion of said optical disk is procgssed by steps of:
reproducing a base _picture' signal with said first
_decoding means; | |
reproduciné a supplerh'ental picture signal with s_aid '
second decoding means; |
composing said base picture signal and said
supplemental picture signal into one picture signal; and
‘ | 'outpufting said composed picture signal.
22. A reproducing _de_vice of claim 21, whérein said_
supplementallpiclture signal is a difference picture signal of said
composéd picture signal and said base pictﬁre signal.; and

said composition means have a difference decoding

means;

"whereby composéd 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.lha\_ring at leas_t
two decoding means, wlflerein a reproduction of said optical disk is
pro.ces_sed by stéps of:-

.repro'ducing a first inter-lace signal as said first
pictufe signal by said first decoding means;
| reproduci_ng a second infer-lace_ signal as said second
picture signal by said second decoding means;
-
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synchronizing said first and said second picture

sighalsi v
c_on:_uposi'ng said first and said.second picture signal
"into a prqgressiv_e.pictnre signal; and
outputtmg said progresswe p1cture 81gna1
.24.'- A reproducing device of c1a1m 23, wherem a
reproduction-. _
| of _said optical disk is proceese'd by steps of;
~attenuating saia progressive picture signal.by a loxlvv-.
pass filter for attenuatmg a vertical h1gh frequency component of
.an 1nput signal; | |
separating said progressive signal into an Odd-Field
signal having an odd line and an Even-Line signal naving an even
line by separatiq'n means;
outputtmg alternately said- Odd Field 31gnal and said
Even- F1eld s1gna1 as'a 1nter lace picture signal.
25. A reproducing device of claim 24, further
'compr'is"ing a fir.st output means and a second eutpuf means;
wherein said progressive nictnre signal is output
from said firet output means and said inter-lace pic_:ture signal is
put out from said second output means.
26. An opf;ical disk conlprising:
. first interleaved blocks of a ﬁfst video stream and
second_interle'aved blocks of a second video stream recorded a

plurality of " times on tracks of said optical disk in certain order,

W



This Sheet Has Been Reilac ' . 94
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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 compriée MPEG
5 . signals wﬁich is encoded by variable length encoding and timing

data for a rep_roduct_ion of said original video signals;

_ each of _Said first and second interleaved blocks has a
video stf_eam of mdre than 1 GOP (Group of Piﬁtures) and less thén’
30 GOP separated by a data segmenting means; and ‘.

10 _ o each of said first and said second interleaved blocks
ié contihu'ousl'y_recor'ded on more than one track of said opticai__
disk. | |

27. An optical disk, wherein said first video stream
: colmpri'ses' enco.ded N_TS(._J,. PAL or SECAM signals.

15 .- . | 28. An optical disk b_f cl_airil 21, where_i-h said second
interleaved bl_ock has applro_ximately the same timing information
with_ a timing inférmétion recordéd on said first interleaved block.

| - 29. An opfical disk of claim 27,. further comprising .
8-D identification i_nfbrmation indica_tix_xg that a 3-D picture is

20 recorded on said optical disk.
| 30. An optical disk of claim 27, further comprisixig
an identificatibn inforrﬁatio_n recorded thereon for restricting |
reproductio’nléf video streams ofhér'than s.ai('i first video stream |
wh_eﬁ.said optical disk is reproducgd with a certain disk piayer.

25 » 31. - An optical disk of claim 27,

R
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wherein said 3-D picture slignal'is separated into a
first inter-lace signal which starts Odd-Line first and a second
inter-lace signal which starts Even-Line first;

| saia first video s_trea-m._ compijiges said first inter-lace
.sig'nal; and 

| .said Second' video stream comprises .said second inter-

lace sighal. N

.. 32. An optical disk reproducing device for
r'epiodgéi_ng an optical disk on which- at least fwo video strea;:hs R
including a fir_st video stream for a right eye and a second video
s'trleam'for_a leff eye, ére recorded; said video streams ~ are
separated into an interleaved block haviﬁg a \}ideo strea:ﬁ of
fnore_ than 1__'GOP (Group of. Pictures) and less than 30 GOP;
éomprising_; |

a :eﬁroduction’ means for repfoducing said first |
interleaved blécké and said sécond interleav_ed 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 st'ream;
a buffer memory to stbré reproduced picture 'signals;
first decoding means for decoding first picture
signals; |
| second decoding means for dec‘:odi'ﬁg second picture
signais;

synchronizing means for synchronizing said first

* c L L 3 *
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picture signal and said second pict;ure signal; and
output means for outputi;ing said first picture signal

and said seéond picture signal independently as a 3-b picture
signal for a right eye and a 3-D picture signal for a left eye
synchronlzed with said first timing information and/or second
timing information and/or outputting in a time shearing manner
said first picture s1gna1 for a right eye and said second picture
signal for a left eye alternateiy as one 3-D picture signal.
synchron.ized'with said first timing information and/or second
timing information.

33. An opt'ical disk reproducing device of claim 32,

wherein said output means for outputting said first picture signal

 and said second picture signal independently as said 3-D pic'ture

signal for a right eye and said 8-D picture signa_l for a left eye

or ,alternatively, outputting in the time s'heari.ng manner said first

picture signal for a right eye and said second picture signal fdr 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 reprbducing device 6f claim 32,

~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

memory;

* c L M S *
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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

pictufe da_'ta'based on said synchronous timing information by said
first decoder : | |

reproducing said s_econd-picture signal from said

second picture data based on said synchronous timing information

by said second décoder;
alternatiVeb; o.qtputtihg said first picture signal and
said second picture signal i_ndepéhd_éntly asa 3-D picture signal for
right eye and a 3-D picture signal for left eye synchronized with ..
said first timing information and/or. éecond timing inforination-
andlof synchrbnizing timing informatioﬁ and/or outputting in a
timé 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 synchronized with said first timing ihformation
and/or second timing information and/or synchronizing timing
information. |
‘ 35. An optical disk reproducing dévice of claim 34,
further éomprising a sound signal decoding means and.a Picture-
Sound syn_chroﬁdus means; |
reproducing a sound data of said fir_st interleaved block
takihjg- precedence over the dther; |
| storing said so_und data on said buffer membry.;

decoding sound signals from said sound data by said
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sound sigﬁal_decoding means;

synchronizing said sound sighals and said pictu_re-
signals by said Picture-Sound synchronizing means;

outputting said sound sign‘alé.

36. An optical disk 'reprodu_cing dev'icé of claim 32,

- wherein a feproduction,brocess of a optical disk comp'rising steps

of:

re_prddu;cing said 3-D pictu're signal fo r a right eye or
ieft eye from said first picture signal;

| reproducing a difference sighal of s_a.id 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 frqm said first picture signal based on s.éi.d
difference sign.al and said first picture signal.

87. ' An optical disk reproducing device of clail#l 32,
wherein |
séid'first decoder reproduce said firét inter-lace signal'as said firstl
picture signal; anti said second decoder r‘eproduces s’aid. sécond
inter-lace signal as said second picture signai. |

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 outp'ﬁts said inter-

lace signal which is composed of said fii‘st picture signal.

* [ L M s *



10

15

20

25

929.

89. 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

" interleaved blocks recorded thereon, said interleaved block having

an audio_data and a video data having more than 1 .GOP video data,
comprising; | |

STC generlating- means for generating -a_ system time
clock (STC) which is used as a reference clock for a reﬁroduction of
said main system stream and/or said sub-system stream;
o a plui‘al-ity of decoders for procéssing signals referred -
to said STC; |

a decoder buffer. for temporarily storing data of said

| mé‘in system stream and/or said sub-system stream which is to be

transmitted to said decoder;

a STC refellred by said d_eco_der~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/o_r said suﬁ-system stream
of a second interieave'd block tha_t is reproduced successi.vely after
repz;oduction of said main sysfem .stream and/or said sub'-sysfem
stream of a first interleaved block;

| wherein said main system stream and said sub-éystem
stream have a-. timing information respectively;ﬂ and

composing means for synchronizing a first video

I
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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 informa_tion, composing
into al single .vi'dtleo signél and outp.uttin'g said sin_gle video signal.
40. The qptical disk reproducing device according to
claim 39, wherein said STC is -s-witched by said sWitching means
referring to a STC switéhing timing recoraed iﬁ'a _mahagement
info_rmation of s_aid main system stream or said éub-sysfem stream.
| 41. The optical disk reproducing device accordi.ng.to

claim 39, wherein said STC is switched by said switchii;g means

‘when increase of a video presentation time stamp (VPTS)

information of said main system stream or said sub-system stream
of said first interleaved block which is being reproduced is ceased.

. 42. The optical disk reproducing device according to

" claim 39,

wherein dafa of one interleaved blqck of sai(i'
_sub.-system stream is first stored in a decoder buffer when said
main, systeﬁm— stream is recorded followihg to the su:b-system stream
at .a' head'p_art of“a video data_dn said qptical disk;

said main system stream having same timing
information as said sub-system stream having is next
reproduced; and

| séid decoder for Iprocessingg si_gnais then starts -

decodiné.

43. The optical disk reproducing device adcording to

_—
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claim 42, wherein a capacity of a buffer memory of said decoder is

set to more than a data volume of said main system stream or said
sub-system s‘trea_m of one interleaved block.
'_ 44. An optical disk recording device comprising:
a separatmg.means for separatmg a original v1deo signal vertically.
and/or horlzontally into a plurahty of video stream including a
first video stream an_d_ a s_econd video stream;
| said original video signal has a first r.esoluti.on'
sa1d f1rst and said second v1deo signals have a second
resolutlon that is lower than the first resolution;
an MPEG encoder for variable length encoding of said video
stream; |
a time stamp meens for providing the same time_stamp on said
video 'si':l_'ea"m which is separated from the same original video
si_gnall; |
a data segmenting means for segmenting said video stream into
a plurality of interieaoed blocks; each of said interleaved blocks
having more than 1 GOP and less than 80 GOP frame signal;
where a first 1nter1eaved block of said first video stream and a
second interleaved block of said second video stream are recorded
on tracks of said optical disk in a specific order. |
| 45, ’Ifh_e_.optical disk recording device, wherein said
first video stream comprises enco'de.d NTSC, PAL or SECAM

signals.
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