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Field of the Invention The present invention relates to an
optical disk in which st ereoscopi ¢ videos and high-quality videos are
recorded, and a 10 reproducing device and a recordi ng device of such

optical di skypeysasy Background of the Invention rcnﬁ@ﬁﬁﬁ?to, as
an optical disk in which stereoscopic nnging picture is recorded, and

Its reproduci ng device, the structure as™ 15 shown in Fig. 10 is known.

Herein, in an optical disk 201, right- eye signals are recorded
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204b, and left-eye signals, in odd-field regions 203, 203a, 203b.

such optica

di sk 201 is reproduced by an existing optical di sk

When

reproduci ng device 205 as shown in Fig. 11, the right-eye 20 inages and
left-eye i magggonpReAr On a TV 206 alternately in every PCERIB06680Nd.

Wth the naked eye, only the right-eye angd left-eye | mages appear
be a duplicate i nage. However, when observed t hrough stereoscopic
goggl es 207 for changing over the right-eye and |l eft-eye shutters

to

once

in every 1/ %Mﬂﬂ?@é@ﬁﬁ%ﬂfﬁAﬁmwbEﬁ?w As shown in Fig.
the right- eye I mage and | eft-
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2 _ eye inmage are alternately encoded in every field in the interlace
signals in one GOP(G oup of Picture) of MPEG signal. As high- quality
vi deos, the progressive systemis being studied. Probl ens in
the prior aglo@hssssi scussed. Wen a 5 conventional stgs i
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di sk cannot be reproduced by a reproduci ng device unless a

stereoscopic display is connected thereto. |t was hence necessary 10 to
fabricate two types in the sanme contents, that is, a stereoscopic

optical disk awolem249 optical disk. It is the sanme for hi ghp&iadsridss

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

optical disks were not conpatible with ordi nary vi deos. A pur pose

of the invention js described below. It is a purpose of the 15 invention

to present a 4iAAERFRBRAF brebTdPeoscopi c and hi gh- qual ity

optical disk and a reproducing s As the definition of
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conpared to the relation between the nonaural record and stereo
record in the past. That is, a new stereoscopic optical disk is 20
reproduced:as a nono-vision, that is, 2D wth an existing

reproduci nqyd ey and is reproduced as either nono-visi ge.gﬁf,,,mls
stereo-vision, that is, stereoscopic vigeo with a new reproducing

devi ce. 25 Summary of the Invention
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3 To achi eve the object, in the optical disk of the

I nventi on, first, two nmoving pictures for right and left eye at a
frame rate of 30 frames/sec each are entered, a video data unit is
conpiled by woemssshi ning one GOP or nore of inmages of pl ursdrfesawes of
video data 5 of one eye or field conponegts of progressive inmage, an

i nterl eaved bl ock consisting of said video data unit is provided so

that one video data unit is recorded by one revolution or_nore on the
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of the optical disk, the right and left video data units are recorded
so as to be interleaved, that is, disposed alternately, and 10
i nformati on of video identifier of stereoscopic video and high-

qual ity vi dge dzRzdsscor ded. When this optical &Lrﬁgg}mgl ayed

back in an optical disk reproduci ng device for ordinary
reproduction, an ordinary 2D moving picture is reproduced. 15
The reproducing devi ce applicable to stereoscopic videos and

hi gh- qual i ¥ycv AOREC By oo o O Sdupih skutiiafihes Al S Z2RIZ RepLoblei ng
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means for reproducing 2D video by a conventional procedure accordi ng
to this information, nmeans for reproducing 3D video or 20 high-quality
vi deo, and neans for i'ssuing stereoscopic video and- hi gh-quality

vi deo. VRN TH24ESCRI PTI ON OF THE DRAW NGS pELSPY7/00616 2
bl ock di agram showi ng a recordi ng device igh an 25 enbodi nent of the

i nvention, Fig. 2 is atinm chart showi ng the

T BABFERAT 5. XT1 X7 1050y N1 5 EELEREKE 2 41k hiEs%:
A UMABYRRE RS 2 6 1Tk D IHBERSIF 2RI L70Ba. LIRS
CORUIC R ) IR BMBREE S 1 4 TIrimhid 5 LiRESN T BB T — 7 A F4
THREIT. AHE1 9% L B HAIDHETH S 5 B A IKERONEAEITS LR

5 WHCSWIE2 724U TRIIER2 9 L HEE3 O SRES L LESEHAXER
LEADR:2 8 XYRELET 1 —)b REHZHICH I ¥ 3,

ST 5 LR 6 MW TAUAERFEDRNEE B~ B, 7+ X7 HiTid. 20 (3)
THALLE I KB4 1GOPLLEDT L— L% HDRT L—LE6 L7 L — LB 8H¢
RHISHSFEN TS, 6T (1) HZ0248% (2) HSsEAE TS, B50%

10 FHEER2 4 OHAESIIEGD (2) DXS5i2i3, “OESESWE2 52k RIE
SELESICOL. 48159 77E823 a L1825y 772 3 bicLHREE
& LESORBBETOMMIc—HEE5, ZHUtkIEE6D (4) (5) iRdLS
AREUL —MPE GFI~FOAMESL BN, & OES4E5OMPEGFa—
¥16a, 16bTEAMETEILIZED, 60D (6) (7) ITFRF &S5 ICHWCH

15 HIL7cR. LHHESHBBHAIEES 1i1cEoh 3, BFESIITSEHAES 2icH T
fr&h. Hhxh3s,

SOXIIILUT. RELO2DODHANFFHZHAEH B30T, R, L 2HADIKT
VITIZRHEAAEE2 9 LLHIEES 0ok 4, 601 ps (7L—4b/B) OFSEEN
i3 7Y v AV ROBRIE OIS, $4RLESHNE2 855136 0 74—V K/ B

20 ORLESHAZZRNL, BTVESDANRT, 7Y v hiddh 503 DEHRAEET
&%, 1207 4—/NVF/BORLESHAEHATIUIERF % TVEIDAFRT
7Y yAVAD SDRGAEETES, £ BRI L5V THBDIT, THEHAE
UISU gt 3™ RRESHANE3 8L, ES4EmL., TVEmIHEEkRY
HEFEERSED, kY, BREISHEY 7 b 2DE— FTATNE S L4

25 AMIEBILITKY, SEHINHIDBR B2 LT LD KBNS 3,



4 rel ation of input signal and recorded signal in the enbodi nent of
the invention, and Fig. 3 is a top view of an optical disk show ng an

arrangenent of interleaved block on the optical disk in the enbodi nment
of the invenydnaaa® Fig. 4 is a diagram shovgé'fplg_“,g 615
stereoscopi c video arrangenment infgrmation in an enbo |nen?mb¥ t he

I nvention, Fig. 5 Is a diagram showing a reproduci ng devi ce of

stereoscopic video in
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t he enbodi nent of the invention, and Fig. 6 is a time chart show ng

the relation of signals recorded in the reproducing device and video 10
out put signals in the enbodi mrent of the invention. Fig. 7is a
bl ock di agr agyeéprgd an MPEG decoder of a r epr oduci ngpEiBIFoT6GO618) an
enbodi ment of the invention, Fig. 8 is ay time chart show ng the

rel ati on between recorded signals and out put signals in 2D
reproduction of the reproducing device in the 15 enbodi nent of the

i nvention, EilgDRF8HHHl ock di agram showi ng a 2D type reproducing
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recordi ng stereoscopic video in a prior exanple. Fig. 11 is a
bl ock di agram of a reproducing device for 20 reproducing an optical disk
recordi ng stereoscopic videos in a prior exanple, Fig. 12 is a tine

chart show g d/R8435€! ation of recorded signals and V'ﬂ?ﬁm@%&i’i by

Cxanpl 6. and Flo. 13 1s a time chart. ' showng the relation of virtual
of “Lhe | nvamPehi A S V46, 45ar 46bOFoFHEOTERIAL, BIFALEX
4247, 47a, 47bDF—-2ix20FE LEMCHATHIEK, t=1 TERT
BB VIV D RN ELEMIE 1 YA L AL 24 6c, 46 dDRL
F—2EHhEXES, NOHHTARTHSE]1 3 (5) (6) DERAHITIIIAMEREE
5 HFH1ITHBt1~tTIE60HZzXiZ120HzD7 41—V FEAEHT 1 >OiHihh
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5 Fig. 14 is a reproduction sequence di agram show ng
difference in pointer access between ordinary video reproduction node
and stereoscopic video reproduction node in an enbodi ment of the
invention, Figgedmes @ flow chart (1) changing the access pergpgmeasure of
Ui oo signal s in the enbodi ment of the | bention. . and Fig. 1615 a
MU, C o7 s bATHBRCH IEHII B, b L. Yes THIUL, X7
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poi nters when reproduci ng and when not reproducing the st ereoscopi c
video signals in the enbodi nent of the invention. 10 Fig. 17 is a
fl omchart for changi ng out put dependi ng on whet her stereoscopic video

I's present GyoB9ies) @ stereoscopic video repr oduci ”grﬁiﬁ)ﬁﬁﬁo&l@ an
enbodi ment of the invention, Fig. 18 is,;a di agram show ng the state of

a stereoscopic video identifier entered in the stereoscopic video
) SommarBooRek kb o U racay v s By #avk e
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video identifier of the stereoscopic video |ogic arrangenent table in
t he enbodi nent of the invention, and Fig. 20 is a block diagramof 20
i nterlace video signal output node of the reproducing device in t he

enbodi ment of whlagaisayenti on. Fig. 21 is a b'°ﬁ%ﬂ§&iﬁﬁ%ﬁ‘i”

embodi ment of the o - imvention Fig. 23 s a bl ook diagramin input mode
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6 i nvention, and Fig. 23 is a block diagram in input node of
st ereoscopi c video signal of the recording device in the enbodi nent of
t he inventi on. Fig. 24 is a block diagram in reproduci ng node

of 5 ster 5 Vvideo signal of a reproducing device | Po i ment
o e TR0 3 T ol o T Pt MBI
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device in the enbodi nent of the invention, and Fig. 26 is a block
diagramin progressive video reproduction of nmulti-streamof the 10

reproduci ng device in the enbodi nent of the invention. Fig. 27
is a di agram gRQuhig, an enti re data structure of opt i Calcriipsioosrs an
enbodi ment of ‘the Invention, Fig. 28 is a.diagram show ng an i nternal
structure of volune information file in Filg. 27 I n the enbodi nent of

the invention, Fig. 29 is a flowhart showng 15 a detailed procedure of

r epr oduci ng {EEASERE X1 Zpr S3r Am ehaR Hg¥chlis. 7 18l 7 BAlFE&T Toad ol AR t

ML-9 in the enbodi nent of the invention, and Fig. 30 is a block
di agr am shovigagER pavkFEBTconse ¥ WY ADEIL LD, BN 57— b — @bt
Bohs,
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AV synchroni zation relating to AV synchronous control 12-10 in t he
enbodi nent of the invention. 20 Fig. 31 is atimng chart of
reproducti on out put through buf fer and decodi ng processi ng of decoder

of data strqagyiadedn enbodi nent of the invention, Fig, ' di agr am
pioriogfs

show ng a met hod of decreasing inégrlace di st urbance on/ of f
in the case of obtaining interlacé signal in the enbodi nent of the 25
i nvention, and Fig. 33 is a diagram showi ng a recordi ng nmethod for
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7 adjusting the format when recording into a DVD in the enbodi nent

of the invention. Fig. 34 is a diagramshowing a timng

cont rol nethod in the case of reproducing froma DVD in an enbodi nent
of the n*@ Fig. 35 is a time chart show ng repr ogdgispéivoéis
|nterleaved ck at t

he tinme of video sEéean1changeover in the
embodi ment of the invention, and Fig. 36™17s a principle diagram for

Hahd. ZOBE 458070y 7O MPEG Fv 72 1 Fv P TRETES
DEPE EMOBHIITII, Fio, 4 DORILDI VT UVOBREELRL, BETSHI L
NTE5, COBE. 1 DT 4 X7 TL4ROZNTFRY J— 2 TV ICRARERTE S,
ARBOEHIIL TOMCHRNH 2 5125 5. 25 OF 1 X7 106 ZHEED DVD
5 SOBASETHLELUBSIR. ARG LRAERD EL DS v F7—L—RESHH
HhEhd, BROFMUIIL, 7L, 450 1 ORBLIBETEIL, LHL. DVD
D 2 BIED ADEEHEZIL, 2 B 15 SAB BT LA LOREHERIZIAS,
RICARIAD 2 fERONHE,/ T L THICOBEEE T, 1tko( v7—L—X
H LI 1 Fv D uZ L 7oA 21— B9 DATEE 19 0 oTF +
10 RIVEREEE 20 24U THIBIE 21 iIc@rfEdhid, 55 OB D BR ohd. ELED
EIIGBEDE ) SNVI— FEXF U LI~ FO LD IEREREERTE LD K
IR H B0
=5 UTARIAD 2 5%, 4 SEORERETLY. Mo NHE, REKOERLHS
ha,
15 P ED & 5 ICHRRE TIROAABEIRBI TR IR VY ERAT, Dy v THE
TS, BRI H DAL 1 DRIOREDA v F— =TTy I DRL
FAEGAH TI7RRTEL) ICBEFMERA S LICLY. Tr—y MEEALNT

STHABUBA TSFTE B LU DB D,
22T RO—FYL XOBEDEEA 2 SOERIAELT. SEEET 3R
20 ~3B,

20 Ti, FFBAD 2 FEOFEER T, 2 BEODA »J — V—RESEEE LT
4R 1 ZHETEHEER~NI, B 40 TRIDOI EAEALTRI—-74A X0
(2.35 : 1) DR~/ 4 REfk 164 X EHSHFEE 155 THRER 156 ¥ FER 157,
158 D 3 DOEEIZAE L ﬁ#ﬂﬂﬁ%&z vH—v7 1B 159 TET, hRER 156d %
- 25 H1BYRMES 156d LU, ¥ FEHR 157d. 1584 2RDET, F2 BES LU TER



recording two progressive video signals by dividing into
I nterl eaved bl ocks in the enbodi nent of the invention. 10 Fig. 37
is a flowmhart for skipping an initial dummy field of VOB (VIDEO

OBJECT) in a gﬁgﬂ# nt of the invention, Fig. 38 is Wﬁ@ﬁ t of
STC changeovgygln t7gecase of seanl ess connection int 8£%%%o |%ent of

the invention, Fig. 39 is a Dbl ock d?égran1of dat a conpound processing
unit in the enbodinent of 15 the invention, and Fig. 40 is a principle
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Fig. 41 is a principle diagramof 3-2 transformation by conbi ni ng
scope video froman optical disk in which scope (wide) 20 video is

separated and recorded in an enbodi nent of the invention, Fig. 42 is a
conposi ti on Hoewagof system stream and vi deo data of rerupepdostsl di sk
in the enbodi nent of the invention, andgfig. 43 is a fl owchart of
seanl ess connection in the enbodi nent of the I nvention. 25

Fig. 44 is_a diagramshow ng a nethod of separating
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8
di rection

interpolation information in the horizontal and vertical

and recording in interleaved bl ocks in an enbodi nent of the

invention, Fig. 45 is atimng chart of progressive, stereoscopic and

w de signalﬁm@yws a quantity of buffer at the tine of regqipeddosis S
t he en%gé

t hereof in

structural

I ment of the inventéﬁnL and Fig. 46 is a
di agram of horizontal filter and vertical filter in the

enbodi nrent of the invention.
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Fig. 47 is a signal arrangenent diagramfor inserting dummy fields in

an enbodi nent of the invention, Fig. 48 is a tine 10 chart of encoding

progressive signals by using an existing encoder in the enbodi nent of

the inventi 0?&’0%!3943749 is a signal format of video i depgrfvomoosis t he
the

of vertical Tilter and " horizontal fPiter in the embodiment of the -
v ded | CRBRSOLTL MG, of 1050 i nterl ace s gnal i an embodi ment of the
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Provider defined streami2048/,51 rOFBEHD, 2D
Rc /O VYT v T—U—R0ETRTTa 7Ly TET2 1 8, BRENR525
5 A, 7204 1050FKTHHILATIRBEHRIT2 19, MUESHERFTLO
RABETHINETIEARNTF22 0. BRBTZT7 4 7#IF14 4, BIDREIX
b —LDR kY — LBESERTEIR M) —LBSER2 2 1 0BRINTS,
5 2 2B TZ OEEERIIT 2 2 2 %RV TEET 5T ERT,
K74 27051 FTEEER2 2 40 SEATIRRGEER2 2 5 2H/AHHT. 2O
10 iV O BORRISHRYH 5720, BFOFERETIE. FOVOB226 ahoA v
S RRH S INE1VOB226 b&:bﬁ%ém:t\o BOVOB226aho
MERSORMETHIRFIN/HE2 VOB 2 2 6 c i/l o, WBDLS I
EMFRO L5 BRE U ERSSHFOBARREN SBE IS Z LIV, KITAT
{ESOAV O BiliEREINFHERIhTED. £1VOB226b&HE2VOB22
15 6 ciZFur LI TENTF=1. MBEHMIT=00 (525%) 4OT. 525507
VI TEEN VT Vv—-FYHD L —PhoidEEENS,
XOVOB 2 2 6 dDEHEE#FITF2 2 21370/ Lo T#EIF=0. BREEHIT2 1
9=104DT, 1050%KDS/9—L—RESTHY, VOB226e. VOB22
6 f. VOB2 26 g0 32>DVOBIMMIEHRTHSZ Lobirs. 3 LTIERT Y
20 —VYTRNTSC. FofLy 7 L—%T. KFEHRMT 20KD1050%KD1 %
—V—X, HDZFL—¥Ti31 05 0 c D7VEBOHD T VESYHHZN3, ZHL
TEREANT2 2 21k D, BReTBRESHS 07— —TREFTE, BETES.
B, COBEEMT2 2 21HEBER2 2 4ITBB LT KLY
ST B58ZRAVWTEA I—)—TT v ilkBY T Sy I7DVPTS (V

.25 ideo Presentation Time Stamp) 2%y, FI—Fiihk



progressive signal, NISC signal, HDTV signal in the enbodi nent of the
I nvention, Fig. 53 is a progressive reproducing nethod for 20 reproducing

i nterl eaved bl ocks while referring to the video present time stanp in
t he enbodi Njgy ofpfaedsNe i Nvention, Fig. 54 is an arrang g&ﬁ ram of
HDTV sub signaT and NTSC si gnal of si mul t aneous broad@gggéﬁ gsten1

I n the enbodi mnent of the inventioﬁ? and Fig. 55 is a bl ock di agram

of reproducing 25 device for common di sk of HDTV and NTSC of sinultaneous
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9 br

oadcasting systemin the enbodi ment of the invention.

Pref erred Enbodi nent of the Invention Referring now to the

drawi ngs, pr

ef erred enbodi nents of 5 the invention are specifically

descri bed bel g 97132437 The nmethod of recordi ng and r epcTRow00sLS

st ereoscopi c
described in

10

15

20

25

vi deos (3-D videos) andsgdi gh resolution videos is
t he
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first half, and the nmethod of realizing high-resolution videos is
di scussed in the second half. -10 In recording of the invention
in the case of stereoscopic video or wi de video, two screens of the

right eye angddffzbgasye, or two screens divided in the M#;ﬂ%&ﬁ'
{lel Vi deos

direction are recorded separately. Th@ two screens are
starting from an odd- nunber l'ine, mhicﬁ are called odd-first signals.
When recording a 15 progressive video by dividing into two screens in the
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nunber |ine, which are respectively called odd-first signal and

even-first signal. 20 In this specification, an interleaved

recording unit of video information of one GOP or nore is called an
interl eaved Iwoeis247 or a frame group. Fi 9. péT/im780625 OCK
di agram of an optical disk recording device 2 of the invention. A

signal for the right eye of a 25 stereoscopic inage is called an R TV

stonal, and 2 5\ ARehPhal 140 137 4 18 ) w72 ARIERICH L. ZHVEREITE SHAITT
HBA VY= V—RGERET 4 VT Y Y TERITF 144 AL, BFFRICLOAT
4 R7 85 LicEsS B,
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10 |l eft eye is called an L-TV signal, and the R-TV signal and L-TV
signal are conpressed into MPEG signals by MPEG encoders 3a, 3b, and
an R MPEG signal and an L-MPEG signal as shown in Fig. 2 (2) are

obtai ned. bhessest gnals are interleaved in an interleavepcqpéigpéldit 4. as
shown in Fig. 2 (3), so that an R franme gkgup 6 by conbining R franes
5 of R-MPEG signals by the nunber of frames of one GOP or nore into a

frame group, apnd an L frane roup L
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conbining L frames 7 of L-MPEG signals by the nunber of franes of one
GOP or nore may be disposed alternately. This recording 10 wunit is called

an interleaved block, or called a frame group in the speci fication.
I n order thagv\ﬂ]ﬁsmyght-eye signal and |eft-eye Si gnalparespotnme1s

synchroni zed en reproduci ng, the nunbgg of frames in the R frane
group 6 and L frane group 8 is sane as the nunber of franmes in the

A SR ERER R SR PR T B LA T
?Sﬁ]e ?La?vﬁ)jg,—olgnli;—]&S%Q%élﬁ%a’?ﬁ?ﬁég%ﬂ:%g%&‘%ii rcunference is 1440
ZOBRE. BEREERR ) —-THBE 1 RYMESOHEBETEOT, H1 ALY
— 4 111a OKITIHROE 1 Z MY — 4 111b DUl L TEAERIEN S, UL, ERE
5 Hit=tc DWET, E5OHEANE 19 XV, 2 WRES VBRI ZGHEHLIH
2. tric ORET. £1 XMV —L1MahSFE2 A M) —L112b\RED IS v F Y
SRS 22 AFVT. JIDNERNEICHD My 7T /AL, HAESERE 2 R
BESOHE2 X MY —L4112b iZH)HRZ B,
=5 LT85 @ (2) ITRT &3 iIZ8 1 BRIE DS t=tc DIFRT, 5 2 BESORER
10 EFFEYTEIF+—idBR{ - LAVRTHD ED %,
OB, FE, YTEZFr—2RBXET. Y-LAVAEEAIRT S TRICEL
Tid. & THB~B,
35 (3) (@) O I/ F+— PEAVTISIL, BENIET— 7 ORAEFIER
"B, B 22 ORFEBEOT 0y JETHBLICLS IZF 1 MRMESOT o/ VI TEE
16 {20ddline First DA A D4 V% — L —ZABRES A1~An & Even line First DY 70
A 25— L—ZBURIRES B1~Bn ISAMEEH., K4\ B1TUINERL TV IANDYT
F ¥ VRIZBI R BRI NG, F/o, E 22 TIREKLUIN 8 2 BgESOT oV
STRRBERILUT. A DA ¥ — L —XBYES C1~Cn &Y TDA 7 —L—IB
#ES D1~Dn IS h. B35 B) DXHIELEI T/ INERLT L TMIB%
20 CESRENG. H35 (3) 13K 36 ORERES A LF +— FTHULICDOT, BYEIH
CTH%.
36 1350 22 DRSHEBOA 57—V —TEITKY . RALIWTH B, 2 DDA Y —
L% Y, 81 WBESOTaS VI TEREEE | BEES 58S 78a T Odd First O
A4 /85 & Bven First DY 71BED 2 DDA V¥ — V—REFIIHMET 5. ZOHBA.
. 25 {ERBEESTIONII. A1 MBS EYTESDEMESEESET 1162 TRD, A1V



as shown in Fig. 2 (4), the interleaved block is recorded for nore
than one revolution to nore than ten revolutions of the disk. 20 Back to

Fig. 1, the address information is issued from an address circuit 13,
and st ereosclpiegisisfeo arrangenent information is | SSpReshémes3
stereoscopi ¢ video arrangement infornatien out put unit 10, and is
recorded on an optical disk by a recording circuit 9. Thi s

stereoscopi ¢ video arrangenent information includes an 25 identifier
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1) — /. 188c, 188d, 188e, 188f IZ/ ¥ — K077 hENMFI B &iCkD. TERDHE
20 FHETRABIHA Z LHTTET MR 186 285 U/ RETEREHEIR-T
BB L) BEERHT 5 LD TR D B,
3 61ZRY. &5 LTH 1| MRESIERSNT, A4 MBS 1G0P L EOMED
Al A2D4 9 —Y—770y 7 83b, 83d L7353, —H. H2BBESOAM EFI
C1,C2 DA v7—N =771y’ 83a. Y 7EFILB1, B2 DA ¥ —T 0 7 83e, 83g.
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optical disk or not, or a stereoscopic video arrangenent table 14
showmn in Fig. 4. As shown in Fig. 4, the channel nunbers arranging R
and L stereoscopic videos, start address and end address are
pr esent ed. wo'e 7basi s of such arrangenent 5 infor nat | OPCEIY7/00615 _
Videos are correctly ssued as Rand L oubbuts.  Therefore. if -
O O g IRt 5 o\ RHRR b ) 2 117 DRSS, AR b ) — s 117 THAAL BL,
C1,D1, A2, B2, C2, D2 DNEICERI S, THFE 118 12X DT 4 X7 155 LICiRS
h3, 7o UITESVNVTSS &, Al BL A2, B2 2B 1 BMRESTH S0, B
1 BRMES. 2 BURES. B 1 BRES. 3 2 RBEFORIGESRINS, AV B
5 B8Oy —LVAFEEICBL TRETENS,
RERATIE, 17— Tay /2=y M1 GOPLLLOMPE GESZEERHT 5
MU, BT, 149 —)—T 2=y MO0, SBLTICHRINTS
DT, BRESIIR/KS 07 14— FRUDERTEI Y H>TIAy—Tuysa
=v MZIZBA 3 0 GOP LINERTEALY DEVERHD—DDS /- =Tz
10 v MX1GOPLILES 0 GOPLITORSRICHIIEIN S,
XHIKDVD ¥4 R i»ﬁ?“%ﬁ"‘(i\ DVD BB ERI- XV EERITEET B &
DTEITL S, DVD BB TIE. £F ¥ 79 —2%F DB VOB 13 Odd line First ThiE 546F
DHB. FRAOT VI TESEMELIEE . K22 DX IS 5 —L—-REFI
A4 VCESTRIS A 2% D Odd line First TH 3%, Y7 ESMEMS 1 2%
15 9. Even line First £73%, Cﬂ)fcb\ ARPTIIE 33 ITRTXH I/ Vi THE
753, T5b ASHERN 78 I2E D A4 VESEENA V5 — L —RIES 92 LIEHA L5 —
L—2{E5 80a D7 1 —IV i, YT ESIIEH A 57— L —RE580b THA 5 —V
— B 19 20T 5. AL AZEHSIEBE IVOB118 i3, MM 74—V ED
WA V57— U —X(ES 192 THE 27 DML LSV, UL, $T7ESIIEMS 1
20 THREIhSEHMA V57— 1—RES80b THE /D, TOEXTRERICELES O
180 AREATIE, 7I=T7 4V FERFR12012&D. 3I—7 14—V F 121 ZRd5
1 74—=)VFERL, ¥ 3I—7 4~V FENFR 122 iI2K D, 5 2VOB119 DETZY I
—7 4 =)V F 121 Z8IMT 3. 53 —T 4 —IV N 121 BBIESEEAT 5, BEA 57—
L—2{E% 80b Db L i3, A 5 —L—RES 79 OT 1 —)V gz I E—
25 THRILITLD. BAERIABRIEZL LTI EMTES,



m stake, the videos are not related to the right eye and Ieft'eye of
the viewer, so that disconfort is given. The stereoscopic video 10
arrangenent i nformati on or stereoscopic video identifier is ef fective

for preventi t of such unconfortable videos. The IS
ity renfiBpRE

nore specifi scribed in the follom%pg expl anati on
r epr oduci ng devi ce. Her ein, specific nmethod of realizing
stereoscopic video 15 arrangenment information is described. |In the case

ot N s B e omt | oh ol Chbl o of cont o a A e obar e ved !
recorded in ®5a Il &Hoh, 7UV—LIFE{LES 123a T, FBLIh. 7L—LFF5UES 1272
&35,
—7%2VOB118 D% I — 7 4 —JU F 121 {3EHEER82b DHD 7 1 — IV FRFS{tER124b
5 T74—/VFRMOFSNSHh, £9\ 71—V FFSLUES 129 SFBLENh3, &k
I\ ASKDY T ESTHEEHA V57— L — MBS 80b ETHA F—L—RES 9 I
2 DRDEIIE 1 74—V Faf 1260 (2% £ o, AR 82b O 7 L — LFFEALET 123b
T7 V—LG55LENT7 L—LFSUES 128a & LTHELEN S,
Z9 LTHE 2 VOB119 {2 Odd First D5 3 —7 4 —J)V FHBIMXNAD T, FHA ¥
10 —V—RESHOMESL LIS, T, FHIIERICERIN3OT.DVD 7L—F
TARAL-XFEEIND EVH DD S, 15H. COBA 1 KOT 0V TESETV
— LIS UES 127a &7 V—LFHUES 1282 AT 5. LML 3 —T 4 —IVF
THD7 14—V FEFSUES 120 BB B2, A4 REDO7V—LFSUES 127a &
B TEBBDT L— LT SUES 128a DHEITIE. td 554 7w MFRE 130 HFFET S,
15 7ol Ui 7ERET AR, Zot 7y PSR 130 DAY T EESOHS A I Y
VER TELENH B, '
ZIT, K34 ZROT, B 21 THRNRCFRERIED 86 DRIEE S IZFFL CHEAT 5.
AR 95 D SOEBILA A LEBOHE 1VOB118 &4 TESOHE 2VOB119 L3 #Sh
%, % 1VOB118 i35c4 . FHMS 1 Hotex 720, ZOEFHMETHIIK LWL
20 552VOB119 OESUTIZN 33 TBRI XD I I —T 4 —IV K 129 HHBAZNTIS,
DI, COFEHLETSHEAM ANESEHTESOMIC td 05378y MR 119
ORI TNHIEUT. BHIOT 0/ L ¥ TREEER TS DICRRAEEL, VOB oK
®V O BOMTE) H A BB SR DR SV £ T ARBETIX 2 DDFH
ETYI-714—-NVF 121 X%y 7T,
25 8 1 OFETII. H 2VOB119 DFEFUCH 5 T 4 — IV FIFS(UES 129 2RSS 1321



record starting region of the optical disk. These files, however, do
not contain description about stereoscopic videos. Accordingly, 20 a

st ereoscopi c video |logic arrangenent file 53 containing a st ereoscopi c
video | ogi c sygeumagyyent table 51 shown in Fig. 18 is prewIrwobe1snd
this file is read by a reproducing dgvice corresponding to
stereoscopic video. An ordinary 2D reproducing devi ce does not read

Fopr oduce. 30~ Ad] herigel TACFUIRITRS pRObRATEET. b LS HPRBETE P TR
FERRD D - B8, TSV TR 135 2 Yes ICH)DEDLY, I -T 14—
WV REEFR 132 124D, ¥ 3—7 4=V F 121 £2% » 7UT, LEABIA > 75—
—Z{B5 80b. KICAHA v —L—RET 19 AT, COESIE. FAFER 133
5 LD, A EBISEERINTOAERES 134, FRFOVTES F+—135 LA
LT, ol V7K T/ Lo 7E# 93a, 93b M hEHh3, Z5LT ¥
374 IVF 121 ZFETE I EICKD, T 4 -V FEEHT 4 —V FORERILT
BRI, WHEMDH -7c TS VT ESEERRS. YTESFv—dHhEh3,
k. 707 L TEHEERLIVEAII T SV L TR 185 INO ITH)h EHh ¥
10  I-T4-NFIR2Q1PREININT, SoIXFol VI TERINENT, 45—
L— {55 136 SIS %, #ERDT 0 L TilER BTN DVD FL—FTIIC
DA F—L—REF 136 HMAEND, 25 LTY I —7 4 -V FERIFR 132 270
ZVYTHEROIBAIZ ON L. £ TRVEHCIE OFF 352 &izk b, @ED7 41—
RIS L3NS V7 —VL—REFEREDT 4+ — IV FEHEL T LR ERICELET S
15 LW oh S,
RIZEHR 2 DFERTDOVTHEND, SIS I—T7 14—V F 120087 1 —IV FIFE{Lah
1GOP &i5h)| HTEBDT L—LD GOP LHHETE B/ S, FSOBEDE]
Y I—T 24—V FOFSURERTH 57 1 — IV FFSUES 120 %5 —7 41—V FOD
FFEALIFRERRFR 137 T 1GOP 333 X% 5 735, 2Ny 7 7 1831b IZAF» FUIHE
20 HWEAHTHD. 73y 77 131b OHAFRIAF » U TH &b MRS 88 ITIZAL Y
BRI EMIE I, YTEZDOT VLB LR T 4=V FERUMATZ WL, 25
LUTH 21 TH~N/BROFRTEMA /- L—XES 80 L3S 7 —L—RES
79b BHEE, £ ¥ 5 —L—REREN, A4 MRS ELFEFER 133 CAMShT, 70/
LY TESER90 TTFu /L7 E5 933, 93 IcEHR AN S,
25 B2 OFETIE. HSUTROBRMT. ¥I-7 44—V FEROBRNTUES 12, /<



12 Fig. 18 is explained. Video information of DVD consists
of three logic layers. They are video title set (VTS) |ayer show ng
the title of the novie or the |like, part of video title (PVT) |ayer
show ng chag‘;@;ﬁnj‘ﬁ the title, and cell layer show ng stregg}/igbnooers t e
cach " layer. 000 means there s no Hercoscopi& video or progressi ve
" v 7 7iF 131b OME-DMHEL 88 DABAEE LI THELEVINRNHS, B
2VOB119 DSEHIZ 1GOP IFFRHL LIS I —7 4 —IV FEANSRICEL TS,
%1 OHKISI-T7 14—V 129 EE£TV—L 12Ta ADT 4 — IV ESEZ LHT
74—V RRFSLL. 1GOP LR B /RS o — AV RNVF TV T IVT§
5 HDLI1A4v5—)—T Ty s OERIY I—7 41—V FEHFALTHERZNR
M&UTD, RERHHERC TR DD,
PEDES iICLTTul VY THBDBEDAHY I-T 4 —IV R 121 ZRXF v 5T
Litk b, $3 VOB HSRD VOB DHF LRI —LVRTVFTTNDA 5
—Y=TTny 7IZBT, Taf Ly TRREINERSBETE S LW HARNR S
10 ha,
37 O70—F v— bRERAVT, FIRERWT S, X7y 7 188a T\ B2l T
I IMDF—5 DEEBERAEHT 5. AT v 7 138b THa/ VI TRIIFIHH0%
F 197 U, Yes DEHZIRT » 7 138f "I+ 7L\ NO DFHIRT » 7 188c TUTD
SEMAMIADTF = v 7T B A1 1380 T /D VOB DFEFIC1 74— F (b
15 ULRZREMEDT 1 —IVF) OGOPA$HBT &Eo &bt 2 138D 1 74— FDGOP i
ML T 1 7 4 —IV KO GOP I &0 Fefk-3 13, #2n-1 7 ¥ 7 IVDSEZAD GOP 4
17 4=V RTENT & KITAT v 7 1384 TU LORAEMITHEF = v 7 L NO
SXF v 7 138e TS V5 —U—HET\ 8 20-1 T2 S WDH%ERTTT 5o Yes
SRy 7 1386 TH 0 Ly THEZTHE, X7 » 7 138g TH 20-1 7 7WD VOB
20 ORMOSHETENEF v 7L, NoHoRTv T 138 ~TJ¥ T, Yes WH6AT
v 7 138h THn 7 v/ VO VOB DRHD 1 7 4 — IV FH LI 7 4 =)V F2OD GOP
OBk HiF U THNT %0 8 20-1 7 V7 MIERESHH 58613 VOB ORFIOA 7
£y M td (F7 4V ME 160 B) 2ZFy FUTHHITS. X797 138) TH 20-
17U NVDAAL ANEELEE2 n TINVOYTEEEES L. AELD, Tosby

95 TESIAKTZ. X7 v 7 138k THa VLU TERERSIL. A7 v 7 138m TY—



all. 110 neans an entire stereoscopic video. 001 neans a m xt ure of

st ereoscopi c portion and non-stereoscopic portion. In 10 Fig. 18, title 1
of VTS layer is 001 neaning a m xture of 3D and ~ ordinary video, title
2 is 110 neagpWegagy entire stereoscopi c video. Titl e Pcrapéos8EaNi ng
there is no stereoscopic video. Thereforgg in the layers beneath
titles 2 and 3, stereoscopic information is not necessary. 15

In the PVT layer of title 1, chapter 2 is 000 neaning there IS no

st er eoscopi & é&?!bﬁﬁd/ R 35 A R0 AT 2 A3BmNEDs| Fdnst T 7 MD (¥

stereoscopic. Therefor, stereoscopic information is not necessary
TES) OBA VY= =TTuy 27 4— I FESL. B1EBEEHEXFyFUTHA

T35, bLIS Uy —L—XEREFITARS A LBRS A T 1 —IV FOHNEE
K33, X7y 7 188p T/ O/ Vo TEROAKEMIET) .

5 4 8IREAIHRINTVAIMPEG 20y a—FEBBAD S 1 LF
v— bEFRT. BATOZ K OL/I—-FRBHIOERSNO0dd First 4/ ThHE
B34 7 ——XESUMIBTEIS, —HE4 8 (1) O/ Vo 7ESEREL
7cB4 8 (2) iTxT LI, ol VITESESRILI AL AEBIZ0dd Fir
s t THEINOHL 74—V FhS/a—FT&ES, UL, K48 (8) iRy

10 FESEHERNEven Firs tQOTREIO7—VFDt=t—1DEFET
aA—-FENT, t=t 0hoxa—FEh3, 2, EiR232c, 23 2doNt
TUhxya— FXhial, ZOBA. £1VOBLE2 VOBOERIIZ, H7ESDS
AAA ABRTINRT, 174 =N EFIAF, ThTUE S, #->T, #ELLVOBE

_ FAETIREIXL—ZICVO BiidEEREXh 30 H5VOBH S, L TLVILYEE

15 OVOBITU v 79303, B4 8 (12) ITRTXSICVOBDEHD7 41—V Fi
RAEDAA BEEULIMESNE, 1T, FRUTIIE L 74—V FOER 2 3 2m%E
ICC t=t 20ER23 2n LDBAETEI LiICk D, BN S0 IVITEEEE
TiVd, COWE, 1 74—V FRDOEFET—5 283 a ZRABHZTTAI &tk &
EARBALTER SIS &) B B,

20 HE4T7EANWTOdAd74—VFY) E— MESITERWT, SEREELXTIT. O
dd74—NWVFDFI—=T7 4 —IVREHATEHEEDNS, B4 7T (2) iZFdTos
VITRESOVTESIZRL T (3) ITRTLIIC, DI I—T4—NVF284
a. 234 bAWET D, TLUTIM LRI VT EL 74—V BRI L RS, B4 T

(5) D3 —2ZMEPT, 74—¥F2834a, 234b, 234cD3DDT74—IF

25 Z1D207b—A2384dicREMNIZERT 5. COBA. FKikEven First



in the cell |ayer. Chapter 1 is 001 neaning a m xture of
stereoscopic cells and ordinary cells. In the cell |ayer of chapter 1, 20
cells 1 and 2 are Rand L of first story, cells 3 and 4 are R and L of

second storywoafskasel | s 5 and 6 contain recording of ordi NG kARES
In this way, by recording the stereoscopigg video |ogic arrangenent

file separately in the optical disk, the conventional file is not
changed, and hence caonpatibility is naintained. Mreover, by 25 this

| ogi ¢ i nf or REEEAT AN & dalF i nr srindt’l B b % 0ed dpt Fclar sitskRepea
t DBHIF2M5TE0T. W47 (8) IIRT &I i, BAK2 - 3ZTTOddD
74—WF234fLEvendD74—NF234g,0ddD74—LF284hHH
HXNB, Z5LTOdd FirstODVDSBEREL. ERENERIhS. 2.
5 TafVyEROBERETIR,. ¥I-74—NVF234hERFy LT, FM14
25 VFEL T 4= FHEELTY — LU AD TS L L TRS AR B, #3—7
4=V RIRAUL T £ —)VF% 2EIR DB SISO T, BRI ELRINEST
BB 5.
ZIT 26 EE350D (3) ERAVT. CORT 4 X7 155 FEAL. 1 BRES
10 Do 2 BIRES t=tic THIDEA 2FEd~5, —ITH BT+ X7 165 iZi2E
 26iTF T LI ITAL B, CL, D1, A2, B2, C2, D2, A3, B3, C3, D3 DI 1GOP Bifirod> A
Y=V —TTay BT, 4 F¥ RVDR MY =L /7= —TEINTEFX
NTWS, BN 1 BMRESOHITHAID. AEBOS H—)—=TTaw s (Ll
TILB &M45°3) 84a, 84b DF D Al, Bl ZHEFEEL bS5 v 7 Vv 7 156 21T\
15 ILB84e, 84f DF D% A2, B2 %473, t=ic TH 2 BRIESITHIOBDL S, Moy
2 D% 27157 %47\ ILB84i, 84h D% D C3, D3 2H4ET 3, 9 LTAS /BB
Al, A2, C3, #7185{L Bl, B2, D3 H\@4A &N, MR THREINEGHKETL. 45T 101b
MO 110b ~NEoh, YTEIF y—TI3—5 159 D oDYTES F+—, EFEE
SRAERL 160 ) SOEF, DLED 3 DRSS AV RIBHHEN 158 iIC X HREIIT,
20 543U IIEHIRETEAISNG, SOMb, B1 R M) —LOFOILITEEE
B2 AN —LOTOY VI TBENER. $TESF r—LbIchBR LI, 2%Y
Y—LVATHEBIND LV HRDH B, ¥— LV ADREIERT 5,
45 ZANTTaZ Ly e s UL, e LR I—-TBeD X i< 2
DDR b Y —LAERBHTELT 351 2 SOBMR S EFE ORE & 3 FIRIC DU THR~
25 5. 7T20P E5DLIIZ3 2P 4 DDA M) —LABHLETIHEBERKIC L TIRTES



13

ordi nary
Still
decodi ng,

I's known, and it hence prevents such error as to display

videos of two different contents in the right and | eft eyes.

nore, by adequately reproducing the stereoscopic video and
vivwessspB7R and L can be given to the right eye aail/upefiaos1ss5

eye

fromthe correct output units. 37 Referring to the flowhart in

Fig. 19,

video or not fromt

10

15

20

25

o T Shmmrams .

BANMZFZEAD 2 DDETH R b ) — L& RIS E 2 ik~ 5, £3°\ B39 ITRT
I Ny FOSBEINI Y RTFLR MY —Aid, bF v 73Ny 77 28 (L—BEH
SNIIT. 1 U FI—4 604 L2 EFAFI— 5 6pc NESND, KT 4 RS
D3y 7, TS VY TRED2DOR Y=L A, DEEL R LY—LE B
OF2 R M) =L 3~ —TT 0y 7 B TRHEIZERFIN TS,

7, 2fEREETA M —LAZREL. FFvI/8yT7 809DH1 +Fv 7
¥y 7 7 28a 1T — 5 OTREIMET 5. SORMBIIE45 D (1) IKRLEKS I, t=t1
~2 Tk 14 7—Y)—7HHT1 OHMOE 1 BEESD 14 /59— Ty 74

(ILB) 1 1070 EREINTUK. B1DSv o\ T T— 5 BISHMU t=t2
T LB OF—FBETHML. B 1 BESO1 1 LBHOF— 5 ORRERT T 5.
=2 T\ B 1 BBES D 1GOP AL LD 1 1 LBROTRESET Uitk SEiRX b —
LB OF 2 BBEBEXT A RIORDA 57—V -7 Ty s ROSEEL.E4ES5

(4) OFRTFET LS I =2 TH2 59 2/59 77 28b I8 2 RIPESOT— 5 D
HFHEPMEL. t=t6 T, B FS v 73y 77 28b KT 5. AFFZ. =2 D05 18
ETIE B45 (1) . (10) ICRT X318 1 BRES L8 2 MES S ETA L E Y
F=2arF4ALRY T, DD VPTS ONBZRIZET S v 2/8y 77 233, b5
w73y 7 7 28b S 1 EFAFI—F 698 2 EFAFI— 5 69d ITAHTE 8B, &
DAIHESIZE 45 B) « (A1) ITFRT &5 ITMP E GOBEMERRITH 5 EFAEE
B twd 2358 <R =43 kD B 1 ESAFI—56 0 ¢ L 2 EFAFI—Y
6 9 dhoRINI 2 DDETAT—F L LTHAZINS, t=14 LD t10 ETZOX b
Y=LAEZA M) —=LBD2DODEFAF—S X 0/ L 7ER #1701 h Tusv
YTRSIERINT 1M /59— —TTuy 2807’V TEEREHENS,

IT, IOLIKN 2o B ETIRL A V9= )T T Oy 7 4DF—HFa—4F
IKABENS, #->T ([ HER—DL—FC B S o/3y 77232 EB2 bS50 7

t he procedure of ~judgi ng whet her each cell is stereoscopic



stereoscopic video |logic arrangenent table is shown. At step 51a, t he
stereoscopic video | ogic arrangenent table 52 is read out from 10 the
first record region of optical disk. At step 5lb, the content of t he

VTS |ayer swowmstezFig. 18 of title n is checked, and if QRQvrpbdookss
judged to be not a stereoscopic cell, ang 3D processing is not done.
At step 51c, if VIS = 110, all cells are handled as 3D at step 51d,
and odd cell, = R and even cell = L are handled at step 5le. At step 15

51f, the dY3pIAy BRP7ar§ iFBR ST B.citm T8 451@) d65ThdiEid. sEishdvimvi n
't angenents 1 AT of B @itk G HCUMB, | towes 7Tipar] LB Shpe etk
FT5. T Ty A 9 —Y—TT 0w 7 15 OF— ¥ DBEAIMEE 30T, #ing &gds
DUEBEN. =18 ETHIML., t=t8 T 1ILB IZ87 34, =2 DBE ERIEIZ LT t=t8
5 TE17TI—569 c~OANMWAEZDT, t=t11 TTHEIVEE T, BIRANC 12ILB 4
DXy Ty XAEYRENRSD,

KiZR 45 (4) ZRAVTRA M) —LBONNy 77 BTHBE2 bS5y o8y T7728a
DAEY BROWBERAT Bot=12 TS =Y =TTy 7 R DX b Y—LBDF—%
B14%R2 b5 v 7735y 7 7 28b ICAHZINIED 505 HERC Bl DF— 5 DE 2 EFAF

10 JI—569d~DEELIBELDT, 1./ 2ITHERIN. t=16 IKBIT 559 77 BiIZ 120D
12ILB 5 &7385. FRAD TS Vo TEBD 2BEDINF T I Vitsk+ 518811,
4 DDA M) —=LDEYADDA 2 F—Y =TT 0w IHBH BT, t=t6 DS 17 1T,
AVF—)~TTuy I BIa %k 9o Pr T UT, 5V s v T EUBHH B,
CDG OT v U 197 DR, KT 4 RI P SDOTF—5 OBEAIIZFM T2 12D,

15 RAMI—LBONyT77RBII=8 TTRDESRGT. =18 TOHL LS,
=8 TA ¥ —U—7Tayv 2 16 DF—4 B 20BET—IHBANXINTL 30T B
WELED. t=t11 TE2 FS5 9 23y 7 7DATYRIZ 12OB A EK3, t=t11 TS
I e VTHAN A F—) =T Tav 717, BEXF 9T LTAIDL 9 —V—
T7ay s 0ET7IERT S,

20 Y EDOBHE%R D BT,

CCTFRADEADEL FS59 73y 77 23a &2 b5 v o/3y 77 23b XinE

LIt b T 9 77597 7 28 ICIRIBLNEIS A € ) BREDN5, K45 (4) TS TRT b
SNy T rBRIBNIT v 739 T728a L VS5 9 789 T 7 280 ER LT~
BT, COXSICATTRIE ILB SOBEE M v /Ny T 7 ICRETHZ &iTL
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and at step 51j, if PVIT = 000, at step 51k, it is judged there is no 3D
cell in chapter n, at step 51m if PVT = 110, at step 51n, all cells in 20
the chapter are judged to be 3D, and advancing to step 51d, sane as

stat ed abovewgdigadirspl ay that the correspondi ng chapter i ®cCr/per00615

stereoscopic is added to the nmenu screengg Back to step 51p, if PVT =
001, cell nunber = n in the chapter of PVT = 001 is checked one by
one, and at step 51s, if cell = 000, it is judged not 3D, and %5‘, t he
process ret urhRTIASRIBDY T AV SV FHEBRG b pry éPV7:7rr23?,@3‘[7§’t Y77

23a &£ 23b DAHBERE 1A /57— —TT 0y 7P ELBRT EIZED, bS9 I3y 7T
> DA —="—=T70—RT /¥ =T a—EP S ENTELHFN DD, A E31T2
R M) —LDBEDY AT LY 0y Y STC DYEREERERT 54, o7 L TEEDE
5 AAB2ODX MY —LbAHE, COEEN1 ] LBOT el VI TESERKTS2D
DA F—V—REZD2 DX M) ~L%EA1,B1ETHE ET1HEHDPALIXB
J=LDF—F3E31 (1) iFFES5ic1./2 | LBEMicEA O, /Ny T 7icd
TF—IHEREEIND, KX M)—LBOTF—ZIEE3 1 (2) ITRTLIIZ. A1OE
AW TH. Bl EUTEBEINWNy 77l REND. ZOBRA. BRBORAICES 1 (2)
10 OXMJ—LBT, k71 RI7HoOBFET—7 BFHINDDOT, FS97/5y 778
F=r=7 =752 &idl, B31 (3) ISRTAM—LA, BLLERAMI—A
BORS v IRy 77»HODSCRDODFEHRA MY —LIov7iE W81 (2) ITRTR
M) —LBOEABAS T KR4 RBLTAY 7Yy PENBE, ELT. XA bY—
LBIX2EETHAINBOT, Ny 771k, B31 (8) iZRTLIT145E, o
15 FD1/208ETAMY—Lr7uyZiIHT FE&NE, ELTGATR M -4 R
v 7Rty b&h3, ETATFI—F LD A M) —LBOEFAHESH T 588
VPTS 2REMPE G7I— FFHISOEERMET v d2ZR LR 2408055,
COHRA. 182D, VP TSOHNA@Ih KTt =T i TAVRENEZHEE)
T, COBERFY—LBOVPTS 2%Fxy 7L, ZOVPTS2IZX FY—LA
20 OVPTS 14X &ickd. | REOMBIHETRBNGERT 5, JDBE
VPTS12BALTH &Y
=74 AORMA MY —LBOERT—F%BEL, B3 1 (4) IZFRTIHIS, X
F)—LBOAPTSAHWTHETS TCAIDBL LI, X bY—LBDY T
#ESHE31 (4) ERLLIICLTSTCEZYDEI UL,
25  BLEDXSICUT A M) —ABOF—7 HBEMICAWTAVRIEZE 3 Z &ickD,



14 51v, it is judged to be R of mstory, and at step 51w, if cell =
mL, at step 51x, it is judged to be L of mstory, and next cell is
checked at step 51q. In this way, by additional recording
of the sterwpsgape S5 video logic arrangenent table 52 igryypdoeds 11
provi des an effect of judging whethgr titles, chapters and cells of
all videos are st ereoscopi c or not.
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This is further explained in a top view of a disk in Fig. 3. One
spiral track is formed in a disk 1, and an R franme group 6 is 10 recorded

in a plurality of tracks of R tracks 11, 1la, 11b. Actually, it is
recorded in ywolo®szsgy tracks. An L frame group 8 is recordedpcwireroosis tracks
12, 12a, 12b, and next R frame group 6a, 4 n R tracks 1lc, 11d, 1le.

The reproducing operation is described by referring to the 15 bl ock
i ming char t FBEGIGIGS 4o b HE% Lok s 0BG 3 %. b7 7 B cal
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circuit 24, and a stereoscopic video identifier is detected by a
stereoscopi c video arrangement information reproducing unit 26, 20 or

when video data designated to be stereoscopic video in a st ereoscopi c
vi deo arrangﬁ;ge,g;“t,abl e 14 as showmn in Fig. 4 is r eprEciinrotioosis a
stereoscopi ¢ video output is instructed fgom an i nput unit 19 or the

| i ke, the stereoscopic video is processed, and, at the same tine, a SW

unit 27 is controlled, and R signal and L 25 Bnal are issued froman R
out put uni t JEDNABBETABOE T i 43280 ,7 DA T BEPU S TES LV RRIDH 5.
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15 and R and L are issued alternately in each field froman RL
m xed out put unit 28. Referring to Fig. 5 and Fig. 6,

operation of stereoscopic vi deo reproduction is described. On the
optical diskwoagagxpl ained 5 in Fig. 2 (3), R frame grouppechaeetosist r ame
group 8 having frames of one GOP or ggore each are recorded
alternately. In Fig. 6, (1) : shows an entire view, and (2) shows a

artial view The out
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signal of the optical reproducing circuit 24 in Fig. 5is as show in
Fig. 6 (2). This signal is separated into R signal and L signal in 10
SWunit 25 and the tinme axis of the Rsignal and L signal is mat ched

W th the origdigheai ™ by means of a first buffer circuit pegypoddifnd a

t he

second buffer circuit 23b, respectively., As a result, I nput signals

of R and L-MPEG decoders are obtained as shown in Fig. 6 (4), (5).
processi ng these signals in MPEG decoders 16a,

By

15 16b in Fig. 5, mutually

synchr oni zeAl VIRIRIRISESBILD T iR FRAB BT HR L EEN N2 THED BuEHuK uni t
31 as shown in Fig. 6 (6), (7). The audi o signal is expanded and
i ssued in HRBIE.0 output unit 32.
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In this way,

two outputs of Rand L are issued si mul t aneously, and
therefore in a stereoscopic TV of two outputs 20 of R and L, by sending
signals of 60 fps (frames per second) each

fromR output unit 29 and L

output unit ¥heorazdshi cker-less video is obt ai ned. FriarvdpbraooRls i xed
out put unit 28, by sending an RL m xgd out put of 60 fields/sec, a 3D
vi deo can be viewed, although there is flicker, by the conventional TV

and 3D goggl
flicker-Iles
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16 can be viewed by using double scan TV and 3D goggl es. Besi des,
In spite of stereoscopic video contents, if stereoscopic output is not
made, a signal is added by a "stereoscopic" display signal output uni t
33, and a syylp;zERani ng stereoscopic is displayed in the Termponcisi£en: As
aresult, the user is informed of the fact, that the stereoscopic video
I S being observed in 2D node, and is urged to change over to the
st ereoscopi ¢ out put . '
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In the block diagramin Fig. 5 two MPEG decoders are used, but as
showmn in Fig. 7, the RRMPEG signal and L-MPEG 10 signal may be conbi ned
into one MPEG signal in a conmbining unit 36, a double clock is
gener ated by wodoussase cl ock generating unit 37, doubl e roFaPEHOO61s and
expansion are done in a double clock type 47 MPEG decoder 16c¢, and R and
L video signals are |ssued froma separatl ng unit 38, so that the

constitution nay be SI ified_ in hC|rcu configuration. 1In this
case, as conplldaA 1825 STC*Vé-’ﬁV v%fe o81$i s enough to add

only a 16MB SD- RAM t t ncrease i
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Next is described the procedure of rotating at single speed
signal. The standard rotation of the DVvD 20 reproducing device

out only R
is called t
call ed the
not or 34 at
control uni

rotating speed is lowered. The procedure of 25 taking out only R signal

he singl e speed, and double rotation of the standard is

dﬁﬁ@v eed. Since it is not necessary t he
oub 2e‘égpeed, a single speed command i s sg"n({ﬁ#?-}é@ﬁ‘g
t 21 to a rotating speed chang? circuit 35, and the

at single spkad2h ROSTChE7dpyilehiiiRiles DR NIV BZ 3 (XF v 7 168c) . KH T2
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17
referring

(2), Rfrane
t he opt wedhasissk of the invention.

(2). 5

which R signal and L signal are recorded is described by

to the time chart in Fig. 8. As explained in Fig. 6 (1),

disk in Fig. 8 (3), it is known that the optical disk rotates 5 to 20
revol utions g_ggi ng reproduction of one franme group. Wen the
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Iy YAT LR MY —L#2 DDy 7 BEAAIET FVRET—2 LT, 20—
RID, Sy 7 %5eA H URA SREE T1 &332 & T, AT B oh 3,

groups 6 and L frame groups 8 are alternately recorded in
This state i s showedupb@eisd (1),
Comparing this signal agd the one-rotation signal of the



optical head junps tracks fromthe R frame group 6 to R frane gr oup
6a, the track junping tinme to the adjacent track takes scores 10 of

m croseconds. Supposing the rotation waiting tine to be a maxi mum of
one revol Utivvﬂ}ﬁlsgﬁlla of the R frame group 6a can be NRIRPeHdeE | N two
revol uti ons. I's 1s shown in the reprodw:t I on si gnal diagram and the
time chart of one-revolution signal of disk in Fig. 8 (4), (5. In the

reproduction signal in Fig. 8 (4), the time 15 axis is adjusted by the
buf f er ci r cuist XFRAFHFI2OIL. 511 &40/ CivEdE S 73— K 69ch8d . MPEG < fFal  as
SHAR I ENERE TR TN LT
UUBOERIZBOTETA/ Sy 77 1M BRUA =T 4 ANy 77 1712 VAT LA MY — L4
#2 DFHD, Vry MHEREIhDZ &%245,
5 WHoTs b9 259 77 21 DRy 7P EBLAKI LT, §73—5/3y 7 7 DEE
79 2 ET2 2DETAFI—5 69c, 69d BRFA—T 4 A T3—4 160 {3, ¥ AT LR
b Y — L1 DRED, Vr v FOEAIh 2BUESE. T2. T3 285
B L. T1 OBINETAFa—=473y 7 7 171 B NEA =T 4 A Fa—5739 7 7 172
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ZNTUOBIER) (it BEALT— 7HeH7 FUREBHTERL, LNLIOD
Bt OFI— RIA 307 (VRFLR M) —L#2 OFFH7 V—LDTI—FF4
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7 7 RUFI— FIEBAET, E0L5H5A L 7/ TEhBNVEEHIShAIETRT
BT#H%. K31 AT, YAFLR MY —L#1 EVARTLA M) —Li#2 é:%!%ﬁ'é‘é
L4 TD APTS RIS VPTS OEEDZ/LEFA L. FHRICA M) — LEIET SBIECE
132 ¥ — LV RBHERDTD AV RIBEAOHHEEHAY 5.
25 KIE 31 OF5 7ERNT, B 43 IRUIL 7 0—F +— MO IZ v — LV REE



an R video signal as shown in Fig. 8 (7). Sane as the R signal, by
sel ecting other channel, a 2D signal of L signal is obtained. Thus, 20
in the invention, by assigning Ror L in the frane signal group of

GOP or nore,

plural tracks, 11T provides an effect of obglai ni ng

grding the frame signal group cont i g4 Hpo b6 er

if a 3D optical disk is reproduced, even by the singl e speed
reproduci ng device. 25 Hence, as shown in the bl ock diagrami

Fig. 9, by ushaiietT) Hkehfd 5,
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2D out put of R only,

n



18
one

one buffer circuit 23 of the 3D reproducing device in Fig. 5,

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

reproduci ng devi ce can be conposed. This 2D reproduci ng device 40
i ncludes a SW;@B% gpi ¢ video arrangenent information 5 IR0

26, and

t he

entifier and arrangenentg, I nformati on of stereosco

video of a 3D optical disk 1 are reproduced. Therefore, when the
disk is recorded in

opti cal
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t he 2D reproduci ng device, either one of Rand L channels is issued.
Since R and L have sane videos, it is a waste of tinme to issue by 10
changi ng over the channels in a channel selecting unit 20. In this

i nvention, howRyefaesq Stereoscopic channel output |imting Usgdapdtoosts

limts the output to one channel only, forgexanple, R of st ereoscopi c
vi deo by using the stereoscopic video identifier. As a result, only
one of Rand L of the sane video contents can be 15 selected, so that the
user does notAIA& b & s&HRETTET MiHdEHesat 57 . LRt IH L XFLZX MY |In
the case of stereoscopic contents, the "stereoscogic"
— LDHAT—FHWaINIZ LTI DAV R DOFF HLCIIONDF A I
THEMB LHTES,
PLETHALI & 575 AV RSEE#ED ON/OFF #lE1TH Z &ick Y, Y AFLX MY
5 —LAOERPMEVT, BERBISENEE UITO Y — AV RIEEEETS 2 EHTE

5

BB F OFRATEER:
EFBURES LHHMRESE. 1GOP LLED 7 V—ABHCE 2 38U, 3EHIZAL ¥
10 —UV=TLTA9—Y—FTov 7 54, 656 LLTOEF 4 X7 Hiciisid- 22 Sic kb,
7OV T GHE) MEREAEETI, T~V F (G LEMT 4 —VF
D HEEDS v5—)—TT 0y ) ORAOIEREEET 3o itk FarL
U7 GIE) BREBDI EMTED, TATOILYT GHE) JRRRIELEET,
TarVy T Gk BRERSUIT 1+ X7 EFELIBAE. FHT 4 —IVF (G
15 BLREET 1~V K B O 29— —T 709 s D—HDBE M5 95 Dy
TUTHEET B Eitd D, BN 2RTEDOERYSEBEZ LHTE3, &9 LTHE
HRPEDSEES 3 &0 B8RS 5 5.
EIRTOT VYT (k) BROREIFRT > A VERT. FurLsT Gk b
BRBIFENT 4 R7ISHBLTH B, HoTEIITTOI LT (LK) Mg TEES
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EBRETE S LW BRH B,
MABBSHEEAEE T 2RTE TRV HS V5 — AT, STHBERIITL5 5
BEDH. 77 ERHREEET BARADHERES & L2k D, bR LT
25 FETICLEFRILTING, 2RTDT +—7 v MEEET BT &15 LITIrisBgs



display is shown in a display unit 42 of the reproducing device by a
"stereoscopic" display signal output unit 33, so that the user can 20
recogni ze the stereoscopic contents. Thus, in the optical disk of t he
i nvention, ereoscopi c videos are obtained in the un“%ﬁﬁagoscopic
reproducing%EEV|ce 43 in Fig. 5 and 2D %gdeos are obfg ned 1n the 2D
reproducing device in Fig. 9, so that the conpatibility is realized.

25 Back to the 3D reproduci ng device, the nmethod of use and

ICHEERAIERT B LTES,



19 effect of the stereoscopic video identifier are described.
Fig. 13 is a tine chart of stereoscopic video identifier and out put
signal. If the time after Fig. 13 (3) is defined as one i nterl eaved

bl ock tine unplporsiigse is a delay tinme of 1t, but it is not PCEI‘ mln
the chart. The stereoscopic video identi%;er in Fig. 13

changed froml1l to O at t =t7. As recorded signals in Fig. 13 (2)
fromtl to t7, R frame groups 6, 6a, 6b and L frame groups 8, 8a,

k%

1. 3B 1BEREL S OFBRESE. BEAMS L WDk R g 52084
SRBAMFRICL Y, FIFEEI VRV E2HREEELOBIBBRA MY —LLH2
5 BYRIAMY—LAEFUPIEL EH2 DL EOBRR b)) —LIZH8EL. OBiEEYEX b
) —LDE % BAIERFSLEN/I-MP E GE5 &, fioFBES L EST 300K
RHEO SRS D4 DR X b Y — L% 7— 7 EEFBIZL D 1 GOP (Group
Of Pictures DBE) LLE3 0 GOPLUTFDF—F 2=y bTCHBL vy—)—T Ty 7T
AEIL. <R LD, FRE IR N —LOBIA U y—Y—FTaw 7 &, B
10 H2MBR PU—LDE2A F—Y—TT Oy sE KF4RI LD RS v LiHSE
ONFEETEYBERER U, D24 DR, 57—V —T Ty 21391 b 1 XL LD
FZ o Zilhbic DR TSIV TVWA I &R ET AT 4 XY,
2. BIEESE 1BURR h—Y — ARFELEHANT S CH LS HPAL S LZSECA
MoES: PO EEHRET AT 4 R,
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74 R LOBMR—EIRIASEDIRE TSI h/oZ S E 4 2800H 1 280k
T4R7,
4. BIFREZLOFMRES . EEAMS L 3ok A= S 2084
20 JBAEFRICLD, BIBBEIVEVEZREELOOEIMER M) —LLE2
R b Y —LETTIMOVRR b Y — LI L. DORTEERER b —LDE 213
AERFFLINIMPEGRES &, MRFREESEREL TESS 3 b ORES
OIS, OB L DBRR MY —LET— VBB XD 1 GOPLLE30GO
PUTO7 V- LMESRELT—F 1=y MIAEIL. T<HLED, BIEE 148X b
25 V—LDEITF—Fa=—y bEERLIELIAF—)—TTay 7 &, NEE 20402
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8b of stereoscopic videos are recorded. In t7 to t11, on the other
hand, conpletely different contents A and B are recorded as first 10
franme groups 44, 44a, and second frane groups 45, 45a. In the
standard of c., there is no definition of stereosco dﬂﬁﬂ
and hence sp§¥2g¥?§p|c vi deo |dent|f|erg s not included |np#ﬁmxh or
directory information. Therefore, upon Bt art of the optical disk, It

is required to read out the stereoscopic video arrangenment 15 i nf or mat i on

om0 Loy ERRET TR BRIRGIE futpl 7 2k KRR (9
directly i spUeH wi/p HRHRE DINERE Lh oot 2 DIERECONE-FTOR S I 1 AL LD 15
v ZiChIc DEEE L TR SR HEREHERALT « X st L2 &
EAET BHRE 1 BT 4 R,
5 5. BIBEX ;—VU—LIADBRR IV —LOBARFEOEAERICE v THIRT
BISRIVET 4 X7 _HICIRBRETOB - EAK T BERE L EROET 1 22
6. 74V —FRTLD. FRBESOEEAHTS U i3k EAROBRRI R
FILLFRRESE, BRSBTS T, HUTEE 1 BB b ) —L45ER
Lol &4 E T BHRIA 1 RBONT 4 X2
10 7. 745 —FBickD . BEBRESOREAND L I3k FEHRDBRES 2
FAE LT, REABTRICENT, FRBESH OB 1B b Y — L8080 L%
R T 4NVF ) L TBITFHNT 4 A7 RSO TW5 Z S48 &7 5:#°KA 6 T
DXT 14 R7,
8. FBURESLLTTDS Ly Y TBRESEA. RSV v S TREMES %,
15 BEAHICHET SREIMFBICLD . TBSA VDT 4 —I FCHEBE 1A 5~
V—ABES LEHS A VDT 4 — VK THEEBE 24 ¥ 7 — L — RB@ESITIEL.
1M1 vy —LU—XEBEL L ENEE2M /- V- XEBEB 1B b—Y —
Iy B)—HDA v I—L— XBBESAE 2B R b ) — L& UTRER U S 4458
ETHHRALERDIT 4 X7,
20 9. 14— L—RESLHOBER ) — LD, FEOELEEET 5EEEN
R DHRIFRIET 4+ 7 LICEFGINTNA T L3 E T 3 KH B ERDXT 1
R q
10. 702'Vy Y 7 ESOREAAORRRA LRESEIBEE. BROMTRCE
WTAHEL. 4 P — U~ REEA T LA 3 BRI 8 TROIT 4 X7
25 11. FBYRESELTTOS Ly U TREESEAL. ETO7 Ly S TREBES%.
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domains 47, 47a, 47b, directly to L output. After t =17, thereis
no stereoscopic video identifier, and therefore the same data as in 20
first tinme domains 46¢c, 46d are issued to the R output and L output.

I n other outpybegIsemM that is, in a mxed output in Fig. 2emfrmnods),
fromtl to t7 in which the stereoscopic wydeo identifier is 1, at the
field frequency of 60 Hz or 120 Hz, even field signals 48, 48a and

odd field signals 49, 49a are i ssued alternately fromone out ut 254 The

data of the B DRl AR RSEFEISE b S8ed VO THe &b
VI—V—RBRIES LEHS A DT 41—V FTHESIE 24 7 — L— ABRESIC
L, BL1A T —V—AESEE IR b— ) — L, 824 05—V —XRBES
EBLIA LV I—V—RESLOZMERERE 2B M) —L L LTRBUIZ L2488

5 LT3 KESERDKT X,
12. BRAMTBRICEWT, /Ly VY TBSICEEANOSRRA SR ET 30—
INRT 4 VT — B3I A - V- RETEHRTC TR FINT 1 R 7ICR
FINTVBI LR ETIHREAL 0TRONT + X2
13. FRRESLLTT oS vy VTBRMESERV. B0/ Ly Y THRESE.

10  FEAMICDICHHET 2RBMFRIC KD, THS A D74 —IVFTIRESRSB 1A
V= V—RBURMBS LBBS A DT 4 =V FTHEBFE2 1§ — L — XBBESIC
SBEL. AR 14 5 —U—REBFL LGRS 2 1 5 L—ABEEH 1 e R
b—=U—4, BI—HDM 27— L —RBYQETSEE 2B M) —LETD EEDIC,
W2UYRR bV —LDEMS M /DT 41—V FTHESIE 2L 7 —L—ABRBES DOV

15 OB (Video Object DM DEFRAKIZ, 3L Lb—DDTFMS A DT 4+ =N FES
ZEMUIC LR LT3 RA 8 WOk T «+ R,
14. FRESELTT oS Ly VTBRBESERAV. RO/ Ly T HRESE.
FEHATNS —DICHET SBRMETRIC LD, WS VDT 4 — VR THhE381 4
V7= V= RRRES LB DT 41—V THEBE2 1 05— — RBHRESC

20 SHREL. BECSB 1A V- L—REBD U2 1 7 — L—RESEE 1 R
bV L BI—HDA V5= L IBBEEEE BB b — L5 L. H2HRR
M —LDA 25— =TT 0y 7OMPEGF—5 D7 1 —)\ FEIHERAERT 1 —
v PEREERRR 1R BT 7 14 — )V RBRRGRRSIISSRICEE U 7o T L2468 LT 3 3RE
8EWDET 1+ X7 6 |
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20 field signals, and the data of the second tinme domains 47, 47a,
to the odd field signals. However, after t7 having no

st ereoscopi c video, the data of the first tinme donalns 460 46d are

i ssued to bgigy,RyRy field signals 5 48d, 48e and odd f| éé 49d,
49e. Thus, by varying themﬁgtput to the stereoscoplc | spl ay
of signal s betmeen the region in ch the absence of stereoscopic

Y—2LH1 GOPLLE3 0 GOPLIFDA v o — ) =TT 0y 7 B CARSHIGEDNE
BTEFININT A A7 2BEL, DI Eb. BIREA MY — L0058 1 BREFERE
OELA - =TTy s &, AEH 1 RRGER M 4 [ U 2 B O
2425 —) =TTy ) HREDEETHELL. /<97 7 ATV EHIHHL, B4
5 F—Y-T770y/07-5ERI1ESTFRERVCTE 1 RBESIESL, 8214
—Y =770y s DT-5 %R 2EEFRERTHE2BRRESEHES L., ALY
B 1BYRES SH2RRMESL. PR 1 RFEIHERS L < (3 /700riiceEs 2 Rt o
DTS E T 1 DOBRESICAR L. HRICK D Hrd 3 LR TR
¥l

10 16, FEBYRESH. PR EHBIBER MY — L LB 2BBR Y —LLEHOAKS
hWMESIh 3 Z L2 7T ANENIFERZ ARG IR RO T « X7 i Ui
BAIE. SR T 1 DOBRMEBICAKT 52 LA RELTIHKE L S5ERO

BAEE,
17. BRESOETATaw I0B2A 05—V =TTy JORIZEL L 25— —
15 TTuy /EBRINTOART+ A7 EBEL, £9\ B2 05— Y-TT0wsD
BLMET— S EFEL, /<y 77 AT Y FRICERML, KiH1A 25— —F 7Oy
7 OE1BBT—FERBEL, ARy 77 A EYFRICERTEILEDIT, BL1A U5
— Y =770y 7ISEREO T3 1 RS, FRIRRIRHRE L.
RURCSE 1 BT — & D7 — 5 Z AR E SO TR 1 7o —Fic X DE LR
20 fESICHIS L. BRCE 20— 7 AR R R X BT, B2upr a4
IK&D. F2BBESEES L. SEFERICH TR 1 BYR(ET LRRcs 2BRfES%
BiiacsR 1 AR D L <13/ 2onifacss 2 BfitFiR & U < i3 A oriic R R RN &
DRAEEET. 1 DOMBRESEAKL. MBI OHATAI LERRETHERAL

5 EROBEARE.,
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video is indicted by the stereoscopic video arrangenent
informati on and the region not indicated, it is effective to prevent

i nput of videos of different contents into the right eye and | eft eye
of the viewer. Wthout this function, while observing the right

and left inwometathe same content of th

10

I mage

st ereoscopi ¢ vi derrIp97o061scmhen t he

contents of the video becone different between the first time domain

and second tinme domain in the optlcal di sk, abnormal 15 es are s
contents of LA %ﬁmﬂﬁﬁlﬁlﬁfﬁﬂﬁﬁ‘%ﬁ%@tmﬁﬁM¥&haﬁ Wh&&ﬁ
whi ch gives disconfort to the viewer. . This procedure is

speci fi cal | ¥tiisngiHhed R TAHERIR 1 S THOFLEE,

10

15

20

25
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HOHERE D HHXE BRI IR a— 4’27 4 W BRI T IR —F
T KEAM D U BEEAFIZHET SRBMFRIC LD . WRARMRES KD,
1B WHRE O HRES 2R BAITIL. FRABMBESZIRa—/ X741 VIE
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EEA N L3 ARIA 1 9EROBEESE,

21. B1ESFREACT, RARRESEES L. $2ESFREAGT. HlER
ESERA L. AEERICHE VT, WREAMBES LIETHEREES LY. 1D0048K
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to the flowhart in Fig. 17. At step 50a, an optical disk is |oaded,
and at step 50b, the file of contents list of the disk is read. 20
Herein, there is no information of stereoscopic video. At step 50c,

the stereos | Ldeo arrangenent information is read. At ;s 20d,
i rCTfiprmoe

on the basi
i n, when di
st er eoscopi

e stereoscopi c arrangepent information
spl aying the contents list in"the disk, mar ki ng of
c display is shown in each content on the 25 nenu screen.

this vay, e UK 7CaR D SEDBHENMTY he—p BEREIIRRICL D, KEITHA L. 1%

— U—R{ESEMIT B C LA ST HIRA 2 3RBOFERE,

25. HMELTREIMAMERE 2L LS, Bl TR/ VY TRES 8
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&
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2B b Y —LBBUPE £ 2 DL EDBYRZ b Y —LIZHHEL. DORIECEMRX
MY — LD 2 FAERFSEShAMPE GES L. NFBRESEESTEH0
BRSSOl S h. S o% 4 OB MY~ LEE2HHFBIZLD 1 GOPLLES
0 GOPUTO7 V—LESRRLUT—F 1=y FTHBA /5~ Y —TTav 7iZ5H
Le 3K ED. BB IR M) —LDRIA 7 —)—T Ty 7 &, HiEcRH2
BB MY —LDE2A - )T Ty 7% T4 X7 LD T v 7 LITEEOMR
ETEMERSEL, b oExOREA =Ty 23D EBIFU LD S v Ji
IR TREERINTNS I EEFHETINT 1 R,

27. WESIBRA P —LIFBLININTSCHLU{IFPALHULCIZSEC
AMOESH SHERZh TV I EHFETERT 1 RS,

28. TEHLEDMRE LA V7~ =TT 0y 7 OREIFRE. B2/ 05— —7T
Ty 7 OIIHER EH. MREE—ITHS Z LS 2TRMA 2 TRERDET 4
b §/ 48

29, IEBHOET 4 X7 EIZTEREIN TS & LER IR EROET + R
7 BICEERENTVW AT L2 E T 5HFA2 TRBDXT 1 R,

30. H1BER h—1) — LUSDBRE R b Y — AOEEASEOBRARERITH L THIR
TAEHONET 4 X7 LSRRI TWAZ LHENE T35 F0R2 TRBDET 1 7.
3 1. IHABMBEE & UTHIRAE EERAD 2501 7 —L—XESEAN, 1
VDT 4= ETHEZB 1A 7 — L —ABRES LTS D74 -V FTHEES

* [+ L M S *

g read
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21 stereoscopic video. This information, if there is only one in

t he entire optical disk, may be included in the navigation informtion
in each data unit of DVD. At step 50e, data of specific
address is reyoomigsd, and at 5 step 50f, referring to stepepseoists Vi deo
arrangenment information, It Is judg whet her the data is stereoscopic
video or not. If Yes, at step 50g, fromthe data of stereoscopic

vi deo arrangenent

B2 7 —LV—APREFIHEEL. WEE]1 A 59— L—RESH L IIEEER2 4
VI—V—REBEE IR P—Y—L, bI—HDL F—L—ABRETEB2H:
AN —LEUII LN ETHHRA2 TRBDNT 1+ X7
3 2. Big &b 2 DL LOBRR b Y — L TIUBBBHEZIN, Vi &b, HHE
5 JAOEIBRER M) —LH1GOPLLESO0GOPLUTORUTHRAINhEEIN
BOHLA 57—V —TTuy s &, EEERAOHE2BEZ ) —L01GOPLLES
0 GOPUTOHAITAREINERIN-MBOB 24 - —TT oy 75 BED
JEE USRS NI T 1+ R7EBEL. P &b, BIRBA M) —LOE 1 B
MFREZ L ORWIA 97—V —TT oy 7 &, BIBEX M) — L0 | BiSiEHREM%~
10 FUS2BMHEE bOB2 1 25— ) —T 70y 2 ASEORETHE L, /Sy T 7 4
EVMERL, B1A 05—V —TT 0y 7075 %8 1 ESTFEEM A TE 1 14
E5EES L. B24 09—V —TT0y /OTF— 3% B 2WSFRERTE 2=
SEES L. HARRICE T, BIEEE 1 ISR S U (3o 2 i iIc A X &
T\ BIRCE 1 BMRME S LATRCHE 2 BURES754 B A L B MICHNT UZ: 2 DO 4B
15 SEUTHHITIN UL/ DO 1 BME5 SRR 2 BuES S R ¢
TXAEITHA USRI U 1 DOMEMRRES & UTHAT 5 2 L2408 ET 5871 R
7 B,
8 3. X714 X/ LA SIHERS SR IN T BIBEICIE. HAICENT, Bl
RES LB 2WRES R H A L HRICENL U7 2 > DIk MpES & UTHITT 30,
20 BLIE/ DDOHEEE 1 BRIES LRI 2 RES LR FINSE TR HICH A LSS &
U721 DD & UTIHIIT 2 Z L2488 3 25PRE 8 20T+ RV Btk
&,
34. EF . W24 9=V —TT 0y /DR 20BT—FEBEL, Ny T RAEYF
BIcEBL. WicE1A 9 -V —TTuy OB 1 BT~ 2B, iy 7>
25 AERUFBRITEWMTBLLBII. MBIy —TT 0y FERIh TV S 1 B

R



i nformation, for exanple, when the first tinme domain 46 is R signal
and second tine domain 47 is L signal, each signal is decoded, the 10
data of the first time donmain 46 is issued as the inage for the right

eye, and thﬁ'o%}sﬁs f the second tinme domain 47 is issued §orifemoosis | age
for the |eft "éye. "These inmages are synctHzoni zed. Wen reproduci ng the

next data, returning to steps 50e, 50f, 1t is checked whet her

stereoscopic video or not. |If not stereoscopic video, 15 advancing to
step 50h, fifR-eaBamicHL N ERRRRE Rt ﬁﬁ%ﬂW—t—iﬁ@T—ﬁ’%m&% or

the second tinme domain 47 is issued in the sane I mage as the inmage for
the right GEfEHTEheTRAFEI -V IIhY BABEEFEIES L, FIRCHE 2B — 5 ZHlRC
R RIC RIS E T, B2MBFa—FiC L DB2BBESEES L. HRcE
Ty ATREHE 1 ESREEER S L {13/ 0vDHURESS 2 BARRHER S L 13/ DRI
5 [FRAXET, FUECSE 1 BMRMES LATECR 2 MES 2R E A S EB AN U 2-0D1L
HBRES L LTHATT 3. b LI/ DO 1 BYES Lailicss 2BES £ %
RS TRHICHA U U 1 DO R & UTHITT 2 C L4407 538K
3 2MONT 1+ A7 BAHE,
35. Bl y—)—TTuyra=y bOFRT—F ZWEBEL, v T7 A
10 EBYICEML, FEFI-FIC LD EEESEES L. RREERITFRICL D AR
RES LRSS L Y T3 2 L AR ET SFHRES 4ElONT + R7BL
.
36. B 1RRESHSERAS U BRERAOMARBESEMRT S & & bic, W2
BRESS S, SHRRBIES L1 1 RBRES LORMESEREL. AEEBOPORIE
15  STECHVT. WEEMES LIS 1 RESH S5 1 BRfES L¥ORMOIKR
BRESFEST I LA T AHRHS 2EEROET + R BARE.
37. BIMRESLLTELIA V- L—RESEE1ESTRICLVESL, B2R
ERLLTE2/ V¥ —V—RESAE 2EETFRIVESTH I LM LT 5HKA
3 2RDNT + R/ BAERE, |
20 38. HAMELTHEIHAREE 2 HABEL L. B 1 HID OIABRES, H2H
TS | MREES SHRENS A V5 — U—RES LEHHT 5 LEMRETS
HORA 3 2RMONT 1+ R ELEE,
39. 41 &b 1 GOPLULOBIERT — % EA—T 4+ AT—5%ELA V=) -7
Ta 9 2L V= —TEINTERINTOERT A R LD PIEEDEYART L
25 R PU—LEBIVRFALR MY —LEMRESRTLR MY — LB U GEECRIZ B Y

A




It hence prevents output of inmages of different contents in the right

and left eyes. 20 In the invention, the reproducing procedure is
di fferent bet ween when reproducing ordinary videos of interleaved
bl ock SYwb6¥R24s1d When reproduci ng stereoscopic vi deos petypelosis eaved

bl ock system Features of the invention age descri bed bel ow.
As shown in the recorded data on the opticCal disk in the 25 tinme chart
(1) in Fig. 14, Al data and the begi nning address a5 of

— LSS R T 2T 4 R BERETH - T BEVRATLA M =A%

L i3/ DORIERI AT LR MY — LOBARENES 0y 7 THB STC 234E9 S STC
e, STC AHMEE LTBWET 5154 &b 2N LOBSEATI—5 &, §ii.
EEERTI—- VA INEEY AT LR P Y=L LR/ DRIV RATLR MY
5 —LDF—PE—HEETEFI— Sy 77 E B1OEVRFLR M -LB LR
B AFLR b Y —LOF3— FIZB\ CHRMESEA T I1— 887 5 STC & 5%
1 425=)=T7ay70ESRTLA M) =L UCRBAIVRATLZR b Y — Lk
CGlEEEIhEE2 M 57— ) =T T0v 7DEVXTLX M) —Lb LR/ HDHE)
YRAFLR M) = LDFI— FIZBUChisESREATI— 798K T 5 STC Z2H)1H
10 #1%3 STC PIDBAEA, BT BHT+ R/ EERRICTE T, FEoiusRtatE
YRFLR bY =L ERECRIRRESURID AT LA MY —L5BEL, TESHIZL D,
EHRIEEEES L, P DB A V5= ) =TT Oy JOEVAFLR M) — LD
1 BREREE ] A 27— —TT Oy ORIV RF LA b Y — LD 2 BEHRIEREAR
i & H ARCRTRIERICE DO T, AlIEY 1 DOBMESICARKL T, 175l &%
15 4BL3 2671 R/ BAIE, |
40. EVRFLAMI=LH L REIVRT LR b Y —LOEBISROTICESG IO
STC Y1V EA 51 I &SR UT, STC YIDBRAFNSTC 2D A5 T LM
3 AHKAS 9TWONT + R FEFAEEKE,
41. BEIWABLIA =) —TT 0y VDEYXFLA M) =L LR/ D00
20 -YAFLRAMN)~-LOETFA VL TF—VasPALRX5 T (VPTS) HROHEM
PBIELIBRT, STCEIhBAENS TCEDBZ 2 LA ETHHREA3 9K
WONT + R BHASEE,
4 2. K74 R/ OETHA T~ FEFBBO TR AT LR b Y — LORICES T4
Z M) —LORRINTOBHBE, T\ BIVRFLR N —LD1A4 v5—)—TTa
25  w7RDT—FETI-FNy T2 iIlER Utk BRCRIS AT AR b Y — L LR

) O



22

the first interl eaved bl ock 56a to be accessed next are recorded

I n ~ the first interleaved block 56. That is, since the next pointer 60
is recorded, as shown in Fig. 14 (2), when reproduction of the first

interleavedyh) 9pds,306 is over, only by accessing the addres
poi nter 60a, by Jdﬁping tracks, a next first interleaved b %éﬂ?g

155
als

accessed in 100 nsec, so that A2 data cah® be reproduced. Simlarly, A3
data is reproduced. Thus, contents A3 can be

10

15

B E D OEVRXTLR M —LDOT—F2BEL, BSMHEATI—5TTFI—F%
BAtEd 3 C LA S T AMPRIE 3 9 MRONT 1 X FLEE,

43. FA—F RNy TyDAEVEBEEVATF LA M) —Lb L BBIVRAFLZ MY
—LD1A4 7= =770y 73OFRUEICRE LIS &2 3HKE4 28
BT + 27 BASE.

4 4. B1RREE S OFBBESE. FEHMD L 3ok FAmIi iR ES 40
THARBRAMMFEICLY . BIFRELDEE2REEL OB 1 BB ) —LL,
2B MY — LA RUEBOBEZ ) — LIZHEL. HOMNTRER Y —L0
%4 %MPE Gy a— ¥ —TAgEREFFLL. 54 LRY L FRHINFEHC & HFA—DE
BRESH OOMINIABRER b Y —LiZR—D5 A LR VTEMMU. DO& 4
ORIICBEREZ b)) — L% T— 5 5HEFBIZE D 1 GOPLLE3 0 GOPUTO7 L—A4fE
BEAUEBOT— 2=y bTHBA 25— ) =TTy 718, TR ED,
WS LR DY —LDBL A 2y —) =TT Oy &, RRB2RER 1) —LO%
245-Y —7’7‘ Oy 7%, T+ A7 LD L5 v 7 LIAEEDRETRRFT 5 &%
B ETHT + R RSEE,

45. BEEHIBREIP—Y—LELT, FBLINANTSCHL{IFPALSLLCR
S ECAMOEEAALIIEERT 5 LA LT 571 R 7 KSRAHE.

) 0 AR AR



reproduced conti nuously. By contrast, in the optical disk
recording Rand L 10 stereoscopic videos shown in Fig. 14 (3), in order
to keep conpatibility, the sane pointer 60 is included so as to nake
into SaRFo bRt as in Fig. 14 (1). Accordingly, the spersmse6dlsC

vi deo cannot be reproduced unless the pointer is ignored. Fromthe
stereoscopic video | ogic arrangenent table, noreover, the 15 stereoscopic
identifier 61 of each cell can be defined. Accordingly, t he
stereoscopic identifier 61 of the interl eaved bl ocks 54, 55, 56, 57
can be logically defined. This is shold3 n the diagram To
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reproduce R2 and L2 by reproducing Rl and L1 and junping, the poi nt er

cannot be used directly. More specifically, after 20 conpletion of
reproduction of R interleaved bl ock 54, instead of accessing the
address of powuw®r2@?, next L interleaved block 55 is rePrpdyeris and
poi nter a5 of R interleaved block is accessed by junping tracks. In
this case, pointer 60b of L interleaved b24G8 55 is ignored. Wen

reproduci ng an interl eaved bl ock of which 25 stereoscopic identifier is
1, by changing the access procedure of

X2
(1) ADES
e | LD
TR
N N Y Y O Y
(2) &5
aweee| | | |
| | . » i
LMPEGH | |+ L bR
IlIIIlIIIIIIIII,t_

(3) RBES (1>4—-U—-TJES) -
Rf>4—-U=7F709% L1>4—y—-FJayy

[ —R/AT L — LB L t—L/BT L — LE—Lo]

AL,

|+——1GOPLl L ——}t——1GOPLLLt—p]

(4) F+ X VEE (1Q&KIC1/SHX)

I




23 poi nter address fromthat in ordinary video, it provides an

ef fect 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
changi ng t he woisssls? when accessing the interleaved 5 bl ogerdpoftes’ | bed
by using the stereoscopic video identification I nformati on.

First, at step 62a, an access comand Eﬁé3an address of a

12123 12b




specific cell is produced. At step 62b, the address to be accessed S
judged to be stereoscopic video or not by referring to the 10

st ereoscopi ¢ video arrangenent information. At step 62c, if not

st ereoscopi C \wolema4Ki pping to step 62t, one process of or dp¢BIPY7/00615

video is carried out. |If stereoscopic video at step 62c, advancing to
step 62d, it is checked whether or not to reproduce the st ereoscopi c
video of the user or the like, and if Nog4/g® display of 15 "stereoscopic
vi deo"” is shown on the screen, and the process skips to step 62t.

If Yes at step 62d, the stereoscopic video arrangenent
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information is read out at step 62e, and the arrangenent of R and L

I nterl eaved bl ocks is calculated fromthe chapter nunber, R cell 20
nunber, L cell nunber, etc. At step 62g, an n-th R interl eaved bl ock
i s reproduced,wgbfsddy step 62h, pointers recorded in R pOTBEI7RGSIS D

bl ock and L interleaved bl ock are read out, and stored I n the pointer
menory. At step 62i, the previous, that is, (n-1)-th poi nter AL (n)
is readout fromthe pointer nmenory. At step 62j, it 25 is checked if AL

(n) and AR (n) are continuous or not, and 3/83No, the

o
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24 tracks are junped to address AL (n) at step 62k

Next, in Fig. 16, at step 62m an n-th L interleaved bl ock S
reproduced, and at step 62n, the pointer address of n+l is repr oduced.
At step 62p, wosgmaphecked if reproduction of all data 5 |igceRb@ie OF
not. At step 62q, it is checked whether the n-th L i nterl eaved bl ock
and (n+l)-th R interl eaved bl ock are recorded continuously or not, and
i f not continuous, at step 62r, the tracks
6/63
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are junped to AR (n+l) to return to step 62f. |If Yes, the process

returns to step 62f. 10 At step 62t, if stereoscopic video is
not di spl ayed, start address A (1) of h cell is accessed, and the
first interl esweesiedack is reproduced, and at next steppdElsrorbdess N-th
I nterl eaved bl ock of address An (n) is reproduced sequentially. At
this tinme, in each interl eaved bl og#g3j unping tracks to the next
i nterl eaved block, the 15 pointer address A (n+l) for accessing is read
out at step 62v, and it i s checked whether data reproduction is
conplete or not at step 62w, and if conplete, the process returns to
the first step 62a of g
ojp ojp {im
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flowmchart A If not conplete, at step 62x, it is checked whet her

I nterl eaved bl ocks having start addresses of A (n) and A (n+l) are 20
continuous or not, and if Yes, w thout junping, the process returns

to the step bevoewsasep 62u. |f No, at step 62y, the tracks pgiSpesio0s1s
junped to address A (n+l). Next, by referring to the block
di agram of reproduci ng devi ce for 720P reproduction of double speed
progressive or super- 25 wide screen sigggg in Fig. 20, the reproduction

operation of a
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25

reproduci ng device 65 of the invention is specifically described
bel ow. The signa

interl eaved b

even field signa

A9

repr oduced fromthe optical
separating unit 68 into a first

disk 1 is separated
i nterl eaved bl ock 66 and a

second

by a

sconposed of frame signals of one GOP Spcmupenwess each.
Frame video signals 70a, 70b of 30 seconds
expanding unit 69 are separated into odd

73a, 73b in field

expanded by MPEG in an
field signals 72a, 72b and

BRINEB

9/63
o Q Q,F————
¥ ‘ v}"l'sm ‘R
i = <
~
AHIEN
I’
T A Y - 3
e Ty %
gy IE 8“% g +
X 2 £ h
&3%\ o ¥
& m R
=n < A H
s ;—2 -
T i N s
o ™+ ™
o | % h 0
R & o g8
g:gg & Ef i; - 3
>[E < =
L4 4=
3 T C &
uy | |BF
L8| ¥
+
4 o
- N
}L n el
e




separating units 7la, 71b, and interl ace signals 74a, 74b of 2ch NTSC
are issued. The wide screen in Fig. 20 is described later 10
Referring to Fig. 22, the encodi ng operation of progressive vi deo

signal is descwédessahigl ow. At t =t1 and t2, progressive r&ﬁﬁﬁmﬁé@”a' S
75a, 75b are entered, and signals of t1 and t2 are conbi née n

conbining unit 76, and a -conbined signal 77 is obt ai ned. The conbi ned
signal 77 is taken out zigzag in the Xg/exeparating unit 78, and odd
interlace signals 79a, 79b and even interlace signals 80a, 80b are
produced. By conbi ning the odd interlace signals 79a, 79b and even

interlace signals 80a, 80b,

X110




frame signals 8la, 81b are obtained. Segnenting one GOP or nore GOPs
which is consist of 10 to 15 frames of conpressed 20 signals 83a, 83b

conpressed in MPEG conpressing units 82a, 82b, i nterl eaved bl ocks 84a,
84b, 84c are RiRFKERY, and sane tine stanps are added trcTiire7/00615
conpressed signals separated fromthe same progressive signal by tinme
stanp providi ng neans, and the signals are recorded on an optical disk
85. 25 The optical disk 85 conthif@g the progressive signal is
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reproduced in a double'speed reproduci ng device 86 in Fig. 21,
and

26

and reproduced in interleaved block units in a separating unit 87,
separated into two streans of interleaved bl ocks 84a, 84c, and

t hen expanded into franme signals 89a’Pé%BT£mmﬂ§ 720
separating units

i nterl eaved blvsor7/R4%p,
X 480 pixels in expanding units 88a, 88b. In field
the signals are separated into odd fields 72a, 72b and even

71a, 71b,
fields 73a, 73b on the tinme axis. So f?éﬂifhe
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S TT—

operation is sane as in the reproducing device 65 in Fig. 20. '
A 91 10 and channel B

fields 73a, 73b are

r, odd fields 72a, 72b of channel
Even
B 92 are conbi ned

In Fig. 21, howeve
92 are conbined i n “OBRK¥MI ng unit 90.
A 91 and channel
of 60 franmes/sec arkCTuPY7pegs
1

simlarly conbined. Thus, channel
zi gzag, and progressive signals 93a, 93b
obt ai ned, and delivered froma progressive 13/63i deo out put unit 94.
according to the reproduci ng device of the invention,
i nterlacing NTSC

Thus,
progressive signals, that is, 525 signals not
IS case are obtained. A reproducing

or 480 signals ifn t V
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Eri§¥dhecsid' 9! €

if the
since the

S,

nal

a@gnals (progressive signals) of

meanwhi | e,

In this case,

In Fig. 20,
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27

decoder.

By detecting the novie software by detecting neans,
by transform ng 24 franes into progressive signals of 60 franes/sec

a 3-2 transformng unit 174 shown in Fig. 20, progressive

r epr oduced.

progressive 5|gné¥§ in a vertical
I dentifier,

filter
obt ai ned.

ase of interl ace

~an interl ace video

filter unit by

output, by 5
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Herein, when-the optical disk 85 encoded in Fig. 22 is reproduced in
the reproducing device 65 applicable to progressive 10 signals in Fig.

20, an interldce signal 74a of channel Ais reproduced. A
conventional D\Ihpfayer of interlace type has channel A pgtiyredibs1f
channel A and channel B. Hence, when the optical disk 85 of the

I nvention is |oaded in a conventional DVD pl ayer of interlace type, it

is known that the interlace signal of 335/gﬂgnnel A is obtained. That is,
in the optical disk of the I nvent i ony gressive signals are obtained
in the reproducing device of the invention, and interlace signals of
the sane contents _
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are obtained in a conventional reproducing device, and a perfect

conpatibility is realized. 20 In this case, by adding an
interlace interference renoving conpressing filter 140 to the MPEG
encoder in Figgg8243l t hough t he frequency characteri stpcrigeszasisght | y
| owered, aliasing distortion bet ween channel A and channel B can be
decr eased. Encodi ng of stereoscopic video is nore specifically
25 descri bed bel ow.
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28 As shown in Fig. 23, a right-eye signal 97 and a

| eft-eye signal 98 are entered in a recording device 99. Being of
interl ace signals, in every 1/60 second, odd field signals 72a, 72b
and even wo Shfasyi gnal s 73a, 73b are entered. The signal scess7oedi ned

in 5 conmbining units 101a, 101b, and transforned into frane signals
102a, 102b in every 1/30 second. Conpressed signals 83a, 83b
conpressed in conpressing units 103a, 103b are gathered into a set

18/63
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of one GOP or nore, and interleaved bl ock 84a, 84b, 84c are pr oduced,
and are arranged alternately and recorded on the optical 10 disk 1. Wen

this optical disk 1 is reproduced in the reproducing devi ce of the

i nvention shoyyy ésmzdd79. 24, the stereoscopi c/ PG video P EPIINITIE

I nformation reproducing unit 26 in Fig. 5 detects the PG identifier in
the di sk, and the reproduci ng device 104 is established in the

st ereoscopi ¢ reproduci ng node as shown in the 15 block diagramin Fig.

24. In this case, the stereoscopic video in the optical disk 1d is
first separated into channel A and ch®yggl B in the separator 68, and

expanded i n expanding units 88a, 88b, _and
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and t her eby
B out of the

a flicker-less video
tion is obtained fromthe progressive peryfitiobsis

As the output to the general

by using the odd

odd fields and even fields are issued
TV,

A and even field 73b of channel
21/63

sequentially. As a result,
of channel

| M 3484

sequentially and alternately to the right and left eyes,

by using switch type stereoscopic goggl es,

mat ched in ti
unit 105.
field 72a
above from

29

745y
Y-1-4%) ®L A4S gaM-L0€
T - v (©3dW)seinaid Jo dnoio :doB
ZTET ol i
I’
sar by CE JVQ L
/\LE1 1
alu
002 —
qeg ¥.408L37y < 4 £
g Al BERY-1-62} 0
m.mRs.M_.n A_._ GM-10E| QbL BETSBMNIKWE S
‘ GL-1L08
A v GEM-1L0E
6 ﬂmn:gw PPO YL \
X,
Lm / o
LA A
oav] 08y
O
/ x
O} , 4
(WEFELA1L0L) o ¥ ozl W L
g SJ
) HES | _/NK METHEY 18414 PPO
o (BWURL42140L) BHTH

987




the NTSC output unit 106, although flicker is present, a st ereoscopi c
video of natural motion is obtained through 10 stereoscopic goggles.

When the progressive system of the invention and the st ereoscopi c
vi deo reprodygh Bhagyst em are conbi ned, stereoscopic Vi depspsfoodis 9h
picture quality 6? right and | eft progressive inmages are obtal ned.
This is explained in Fig. 25. This reproducing 15 device 107 reproduces
at a four-speed rate, and hence requires a four - speed reproduction
capacity. In the DVD, however, it may2p3 80% of ordinary transfer
rate. If, as shown in Fig. 25, when
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i nterl eaved bl ocks 108a, 108b, 108c, 108d of
A, B and left progressive signals C, D are arranged 20

wi t hout gap, the optical pickup can reproduce
j unpi ng trackgoezhisst he case of DVD, since

to 80% in continuous reproduction,
I s enough. Such conti nuous ar
reduci ng the reproducing 25 speed.

ri ght progressive
conti nuously

signal s

conti nuously w t hout
t he i nf or mepdRipodosis M t ed
I nstead of four speed, 3.2 speed
nt brings about an effect of
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30 Back to the explanation, by a separator 109, the

I nterl eaved bl ocks 108a, 108b, 108c, 108d are separated as nment i oned
above, and signals of four channels A B, C, D are reproduced. Vi deo
si gnal s expa ' xpandi ng units 69a, 69b, 5 69c, 69d wpiged in
conbi ni ng unﬁ9§q afFQOb sanme as in Fig. 21, and two p?%§¥e55|ve
signals are issued from progressive o%h&%t units 110a, 110b. They are

respectively |l eft-eye signal and
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ri ght-eye signal, and a progressive stereoscopic video is issued from

the reproducing device 107. 1In this case, by using four- 10 speed bl ock
MPEG chip, it is possible to process by one chip, and hence t he nunber
of parts is naf, d8£§ ased. It is also possible to I €C O lpdrABéh/00615
repr oduce four vi’deosS of different contents. 1In this case, four
screens of nulti-screen TV can be dgsps fyed si mul t aneously by one
di sk. 15 It is also a feature of the invention that the
conpatibility is guaranteed in all cases. Wen the disk 106 in Fig.
25 is reproduced in a conventional DVD or other reproducing device,
t he
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Interlace signal for either the right eye or the left eye is issued.

The picture quality is not deteriorated. However, only 1/4 of tine 20

can be reproduced. By adhering two |ayers of DVD, the total tine is 2
hours and 153}3%53, and it is enough for alnost all novi eseraperecéts

In the reproducing device of the invention applicable to- doubl e- speed
st ereoscopi ¢/ progressi ve vi deo, when tdggaiser sends a command to the
control unit 21 through the channel selection unit 25 20 fromthe input
unit 19 in Fig. 9, the stereoscopic interlace or
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31 one-channel progressive video can be changed over to a desired

video. Thus, |ike the nonaural record and stereo record in the past,
a conplete conpatibility is assured. Accordingly, by the
doubl e- speed oQhmabPUr -speed 5 reproducing device of the ,
vi deos of various picture qualities and projection nethods nmay be
obt ai ned. In the invention, therefore, in the absence of
st ereoscopi c
27/63
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video identifier, it is enough to read the pointer and junp, and in
the presence of stereoscopic video identifier, by reading the pointer 10
of one of the interleaved bl ocks of one step before, and changi ng the

reproduci ng_procedure to access, the stereoscopic video ¢
recorded wi W3 angi ng the format. Her ei n, aﬁﬁ’%’?%g)% of
dividing the screen of scope size q2§g§3 into two i mages, and recording
and reproducing is described bel ow. In Fig. 20, the method of
reproducing the optical disk 1 recording two screens of interlace
signal s by a doubl e-speed repr oduci ng qev?tEPtﬁ-TﬁnrﬁﬂﬂﬂanrfUT was
mentioned. In Fig. 40, by ——
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applying this nethod, a superw de i mage 154 of scope size (2.35:1) S
divided in a screen dividing unit 155 into three screens, that is, 20 a

central image 156 and side i mges 157, 158, and the dividing position
i s indicatedyfyqsspagenter shift quantity 159. The central pcrirdvegs 156d
IS supposed to Ee a first video signal 156d, and is conpressed as a
second vi deo signal together with side i mages 157d, 158d, and

interleaved in an interleaved unit 113, and recorded in 25 the optical
di sk together with the center shift quan29f63159. In
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32 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 limting information adding uni t
179, password protection or other reproduction limting 5 i | S
added to the sWR¥HH the second video signal in the f%&'@%&\wgﬁ
I nformation region of the optical disk. As a result, in t he
reproduci ng device, the second video sigmgg3 s not reproduced
®
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I ndependently. Thus the viewer can be protected from vi ew ng t he
abnormal i mage of independent output Iimt division screen of 10 second

video signal. In this case, in the progressive applicable pl ayer,
both first video signal and second video signal are repro and a
wi de screen WOPBM3T ssued. When this disk is éﬂ?’%ﬁﬁ’@g{f in the
repr oduci ng device in Fig. 20, first of all, the second video signal
is not issued 15 independently. Fromthe optical disk, the center shift
quantity 159 is reproduced fromthe csqtli shift quantity reproducing
uni t 159b. By using this shift quantP'Y¥459, in a w de screen
31
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in
he
a

t ransf or ned

|

BUYYH

Rk

the 3-2 transformng unit 174,

conbi ned i3@@8 179 conprising 24 franes per

shown in Fig. 41,
i nterlace signals of

franmes/ sec.

i's
conbi nation are effe

and it
20

60

ressive signals of

d wi de screen

process of 3-2 transformation in

conbi ned i mage 179a of a 25
second i s separated

g

A

the scope image i s conbined,

W o7}

by 3-2 pull-down in a 3-2 transformng unit 174 as
expansi on - a

and 24 franmes of the novie are transfornmed into

60 fields/sec

conbining unit 173,
Fig. 41,
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33 into three interlace i nages 180a, 180b, 180c, and a conbi ned

| mage 179b is separated into two interlace images 180d, 180e. Thus,
the - i mage of 24 frames/sec is transfornmed into an interlace inage of
60 fiel dsywddishdy¢ case of output of progressive i mage 18dcr/irofodsty €€
5 progressive inmages 18la, 181b, 181c, and two progressive inmages

181d, 18le may be issued directly. 33/63 As a second net hod of
separating the screen, as shown in
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Fig. 40, when a screen 154 of 1440 X 480 pixels is separated in an
I mage horizontal direction separator 207 to separate two pixels in 10 the
hori zontal di rection into one pixel each, it is separated into two

hori zont al SeR ﬁﬂs]cr eens 190a, 190b of 720 X 480 pi xel s e¢a¢lipomosis By a
simlar techm que ey are conpressed as a first video signal and a
second video signal, and recorded in an optical disk 191. In this

case, aliasing distortion occurs in the $§6§ont al direction, and 15 two
pi xel s are added at a specific additd on t1o by a horlzontal filter

206 to attenuate the high freque cyg;;orrponents I n thdn]p hori zont al
direction as shown in the hOI’IZO a& TETGgn 1206 in FlgE 46.
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This prevents noire at the tinme of reproduction with 720 dots in t he
exi sting reproduci ng device. 20 When this optical disk 191 is
reproduced in the reproduci ng device 65 in Fig. 20, the horizontal
separate SCregiydysgsy 1902, 190b are decoded, and when conbipgqgipéipestze W de
I mage conbining unit 173, the original screen 154a of 1440 X 480

pi xel s I's reproduced. In the case of the novie software, for 3-2 25
transformati on, as shown in Fig. 41, t#spacreen 154a is conbined to
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34 transform by 3-2. In this second screen horizontal

separating nethod, in both first video signal and second vi deo signal,
since an ordinary pi cture of 720 X 480 pixels dividing the original
1440 X 480 Syobysss® into half in the horizontal direction scarensmesded, if
t he second video signal is reproduced by m stake in the ordinary
r epr oduci ng devi ce such as DVD pl ayer, since the picture of the sane
aspect 36/63
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ratio as in the original is delivered, the conmpatibility is high.

Thus, by this separating nethod, the interlace imge is reproduced 10 in
an ordinary reproduci ng device, 525 progressive inage in an appl i cabl e
repr oduci ng Qs\g@,,gﬁ ,and a wide inmage such as 720P scopeTiareosi30P hi gh
resol ution appllcaﬁle repr oduci ng devi ce. The novie material can be
reproduced at doubl e speed, and hence 37/63the effect is high. 15

Further developing this technique, in Fig. 44, a progressive i nage
182a of 1440 X 960 is separated into t37 hori zontal or vertical
direction by a horizontal or vertical

/1 3B8a
Hon-17 > FILOVOBDF — &2 OEERARS 1

_38c

1. 207 > T INOVOBDEEICI 7 1 — IV FOGOPHF A>TV,
2. 17 4=V EDGOPORIC1 T 1 — IV KDGOPH Ly,

3. Eon-1 7> FIWDOVOBDKEHENGOPH17 1 — IV K TEL,
LIED3IEEFEB/:=TH?

IRTERET?
/138e

7 1 —=Jb R

FasLs Ine 38

;2N 17 TND
OBNBINPSBETS 2

) Yes 1,438h
g2nT > JILOVOBDJ/AN1 7 4 —Iv FOGOPDIMG % iF
B (X%xv?) LTHATS, SEESRRVODDZADF 7
£y FEEfEId (F7 40 M/60B) XX 9 7L THAT S,

& ¥ 3]

B ey - WSl AEE LN RS SER

K’
TR LS TEROHS 138

ZDEEHD

Bon 1P TADY TEEDEA L 4—Y—TTOv 7571 — L EEEL. 51
T14—NFRFEXZXYTLTHABLLBE2N- T JIVDESREA2—-L—X
TR BFCTMS T EBES T OHBIREEMICT S,

v
707 L S JEROBR LHS

138p




separator 194 of the inmage separator 115 by using, for exanple,
sub-band filter or wavelet transform As a result, a 525 20 progressive

i mage 183 is obtained. It is separated into 525 i nterlace signal 184,
and recorded | WQ9xR2exam 188a. On the ot her handpci/f®@rmo61s
remai ni ng i nterpol ating information 185 is simlarly separated into
four streans 188c, 188d, 188e, 188f, and recorded in interleaved

bl ocks. The maxi num 25 transfer rate of §ach i nterleaved block is 8 Mips
in DVD standard, 38/63

X|38

( S — LU XERE )

168a
/
STCH7ty bEREHL.
STCH 7ty FEREERICEY b

{ o 168b
BZIT1 | STCHIEM1£STCH 7+ v FSRSBMICHIE
‘ o 168c
BI%IT2 | STCHIEZ2%4STCH 7t v FMARSEICEE
i | - 168d
REZIT3 | STCHIEB A3 &3 42STCH 7+ v MR BAICHIE
BFZITS
‘ o 168e
/ STCHIEBIM4%£STCH 7 v FARIBRAICE)E
| ‘ 168

B¥ZIT4 | STCH 7ty FERBOBEESTCICE Y b

\ ‘ 1689

STCIIEI1~42 T L STCRANC I




35 and when the interpolating information is divided into four

st eans, it
recorded, so

Is 32 Mops,

case, | g dwmaponvent i onal

%39

and in the case of six angles, 48 Mps is
t hat 720P and 1050P HDTV vi deo scan be recorded. In this

reproduci ng devi ce, the strcRCR/H3BP6LIS 5
reproduced, and the interlace video 184 is issued. |In the streans

188c, 188d, 188e,
recorded in the opti cal

16

188f, since the output limting information is
di sk 187 by ar3®M8ge processing limting
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525P signal is transformed into a 720 progressive signal in a

525P/ 720P transform ng unit 176, and a letterbox type 720P screen 20 177
of 1280 X 720 or 1440 X 720 (the inage size being 1280 X 480 or 1440 X
480) is issuagpomiusice the scope screen (2.35:1) is 112€T/XPIQOS1H de,
an image of a closer aspect ratio is obtained. In particular, in the
case of novie software, because of 24 frames/sec, the progressive
image is at a rate of 4 Mops. Wen 2541k§e scope video is recorded in the
system of the in‘gention of
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36

dividing into two screens,
recording tine is about 2 hours on two-|ayer disk of DVD, so that a

the rate is 8 Mps,

and since the

scope video of 720P or a progressive video of high picture quality of
525P can be recdYQ@¥#B2431 one di sk.
I nterlace output signal

the scope screen (2.33:1) of novie at 525P or

referring to Fig. 51, a nethod of recqﬁgégg and
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In the conventional TV, toopct/i®706s15
Is displayed. It is hence effective to issue
720P. Her ei n
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reproduci ng 1050 interlace signals is specifically described bel ow An
even field 208a of 1050 interlace signals is separated into two 10" i nages

208b, 208c by horizontal separating neans 209, and separated into

i mages 208d, 2®Am9imp4arerti cal separating neans 210a, 210pcT/amoioostmges
208f, 208g are simlarly obtained. An odd field signal 21la is
.simlarly separated, and i mages 211d, e, f, g are obtained. In this
case, the imge 208d and i mage 211d are main 15 signals, and the DVD
interlace video is obtained in a conventi 059%3 reproduci ng device. To
prevent interlace interference, horizontal filters 206b, 206c, and

vertical filters 212a, 212b are inserted, ®43
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that aliasing distortion of reproduced image i s decreased.

Referring to Fig. 27, Fig. 28, Fig. 42, and Fig. 49, the file 20
structure and video identifier are described. Fig. 27 shows the DVD
l ogic format. woemaeshi | es are recorded in |ogic blocks. As pcropehests i n
Fig. 28, the minimumunit in the systemstreamis called acell, in
whi ch, as shown in Fig. 42, video data and audio data in one GOP unit,
and sub-picture are recorded in a packet. 25 The provi der
defined streamin a packet 217 in a cel44836
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i nformati on 221 showi ng the stream nunber of a first sub-stream
By reference to Fig. 52, the procedure of reproducing by a 10 video

identifier 222 is described bel ow From the optical disk,
first, reproGygienspesy oCcedure control informati on 225 i gckapsdoddis from
managenent i nformation 224, Since the limting information of VOB
(Video bject) is included hereinI i the existing reproduci ng devi ce,
it is connected only from 15 No. O 6a 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 whi clf—ttre—tnterpol ati ng signal of dilf Agrenti al
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identifier

IpcH@IBo7ed6ls and

not be

resolution identifier
reproduced fromthe
Since the video identifier

vi deo

A
and si nce No.
1,

47/63

25

r epr oduci ng apparatus such as

dentifier

525 progressive signals are

progressive player or

vi deo of poor picture quality wll

HD pl ayer.

informati on as nenti oned above.
Y39 the main signal

reproduced fromthe conventi onal
ci%;e progressive:
222 of the next VOB 226d is the

or the like is recorded,
differential

No. 2 VOB 226
00 (525 signals),

recorded in e
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38 progressive identifier = 0 and resolution identifier 219 10,

t here are 1050 interlace signals, and it is known that three VOBs, VOB
226e, VOB 226f, VOB 226g, are interpolating information. Thus, in the
conventi onal woeyes33, 1050 interlace signals with 720 5 Hecwaenewsis pi xel s
are issued by the NTSC progressive player, and 1050c full standard
HDTV signals are issued by HD player. Thus, by the video identifier
222, various video signals can be rec '
X148
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and reproduced in interleave. The video identifier 222 may be al so

recorded in the managenent information 224. 10 Herein, referring
'to Fig. 53, VPTS (video presentation time stanp) of sub-track by each
‘interl eaved bl oglsorhdags is, the tinme relation in decodi Ngc@lbPriberisS
described. In No. 1 VOB 226b, i nterl eaved bl-ocks 227a, 227b, 227c of
mai n signal are recorded together with VPTS1, 2, 3 of VPTS. In No. 2
VOB 226¢, 15 interleaved bl ocks 22749/827e, 227f are recorded together
W th VPTS1, 2, 3. The conventional player reproduceg | nterl eaved
bl ocks 227a, 227b, 227c at single speed. Since sound isg? §
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included in the main signal,
in the progressive applicable player,

ot her

hand,

bl ock 227d of No. 2 VOB 227c as sub-si gnal

i s reproduced,

the sound is al so reproduced. On the
the interleaved 20

and

stored

once in the buWwosssamory. Wien stored conpletely, the
bl ock 227a of No. 1 VOB 226b of the main signal is reproduced, and the
AV synchronism is achieved by this synchronous information. Since

the sound is also recorded in the 25 main signal, the output of the main

| prirprpbAcbs A

signal and sub-signal as shown 50/63
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39
tracks

bl ock 227e.

this way,

each interl eaved bl ock
synchronously and conbi ned,

in Fig. 53 (2),

Thus,

mai nt ai ned.

51
10501 > % L— X

t he progressive signal

at t hgowgpigeduci ng devi ce side,
t he mai.n signa
so that a nornal

1/60
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I's synchroni zed with sound.
are junped between the interleaved bl ock 227a and interl eaved
IS issued.
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Fig. 54 is a diagram show ng an arrangenent of signals of
simul -casting systemfor interleaved recording of NISC signal and 10 HDTV

signal individually, independently, and at the sane tine. In this
case, NTSC vi degoahRghsgpund 232 are recorded in the main B 7deb1s VOB
227a. In VOB 227b, VOB 227c, a signal of about 16 Mops of conpressed
video signal of HDTV is divided into 8 each, and recorded on the
optical disk in the interleave system of the invention. 1In the -
conventional player in Fig. 54 (1), (2), and in the progressive
appl i cabl e pl ayer, (5257) sigwaIAof NTSCyi s rewrodrced. However, in
t he HDTV player in Fﬁng§4 (3) ~qgnl y,it he - o
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audio data is obtained from N o.

second sub-video are reproduced fromthe VOB 227b, 227c,

and the HDTV si gnal

In this case, Si

repr oduci ng BFH?@%%?

m soperation of the existing DVD pl ayer
conpressed signa

t he conventi onal

%53

p

1 VOB 227a, and first sub-video
and 20 conbi ned,

of 16 Mops is reproduced as shown

will not be reprod Thus,
ayer, and HDTV sigﬁgg? fromthe

e limting information 225,

in Fig. 54 (3).

the reproduction of sub-signal is BcrirbAdbe sy
in the event of
by the user, the HDTV

the NTSC 25 is issued from
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40 HDTV spl ay, so that the conpatibility is maintained. A block

diagramis shown in Fig. 55. The detail of operation is sane as above
and is omtted, and the reproduced signal fromthe optical disk is
separ at ed by anwonbtsissreaved bl ock separator 233, and the 5 ecuaeb7@b615he
mai n signal is decoded by an audi o decoder 230 of NTSC decoder 229,
the stream of 8 Mips of first sub-signal and second sub-signal is
decoded in HDTV  decoder
54/63
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231, and the HDTV signal is decoded. In this way, HDTV signal and
audi o signal are issued. 1In this case, by sinulcasting, in 10 the
firsts place, it is possible to reproduce in NTSC also by a
conventional RpgHHEIsy | n the invention, by using two inter| BCWEPITO061S
streans, a transfer rate of 16 Mops is obtained, and the MPEG

conpressed signal of standard HDTV can be directly recorded. Next, in
the DVD, only 16 Mps can be recorded i interleaved 15 blocks. On
t he ot her hand, the HDTV conpressed video Srgnal is 16 Mops.

Accordi ngly, audi o data cannot be recorded. However, as in the

I nvention, by making use of the audio data of NTSC signal
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of main signal, if the HDTV is recorded in two interleaves, the audi o
out put can be recorded. 20 Herein, a nethod of renoving interlace
interference is descri bed bel ow. Wen a progressive signal is

deci mat ed andggeysdsyansforned into interlace signal, aliasirayJeenwstss, and
noire of | ow frequency conponent ogﬁﬁgf. At the sane tinme, line
flicker of 30 Hz occurs. To avoid , It is required to pass through
interlace 25 interference renoving neans. The interlace

i nterference
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1« T4 R7

2 RESHE

3.~ MPEGxz v a—%
A A=Y -TEE
5-- R7V—LEK
6 R7LV—L#
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9. EHOE
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20 F¥ RIVBRE
21 HIEER
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2 4-- XELEBR
25 SWHIE

26 MERBQEEFRELL
27 SWHE

28+ RLEANDK



41 renoving neans 140 is put into the progressive signal block of
t he progressive interlace transformng unit 139 in the bl ock di agram
of the recording device 99 in Fig. 22 explained above. Fromthe
entered progregevysassi gnal, first, the video signal of higlpcrhrerooests
probability of occurrence of interlace interference is detected from

the interlace interference i mage detecti ®4/6%ans 140a, and only this
video signal is passed into the interlace interference renoving
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\\

filter 141. For ex'arrpl e, in the case of the inmage of |ow frequency
conponent in the vewbiggg,direction, since interlace interference 10 does

not occur, the filter is Circulated through a filter bypass route 143.
Accordingly, deterioration of vertical resolution of inmage can be

| essened. The interlace interference removinggfdlter 141 is P@mpﬁ@ﬁ%
of a vertical direction filter 142. As shown in the tine
space frequency diagramin Fig. 15 46 (a), the shaded area is an
interlace aliasi ng5oﬁ st oggqp,o curring region 213. To renove this,

it may be.passed tdrough a vertf'call — > filser. Mre specifically, as
shown in Fig. 46 (é(;)o,o i ndtAI gng three E”;
_ §1..

8 2.. 'ﬁ'f""y??-&



line menories 195, of 480 progressive line signals, by adding the

video information of the objective line (n-th line), and video 20

informati on of the lines before and after ((n-1)-th, (n+l)-th lines),

three in total adder 196 at an addition ratio, videoPCI/JP97/00615
yost T,

I nformation o e is obtained, and 240 interlace signals are
produced. By this processing, the verti8%63direction is filtered, and
the interlace interference is alleviated. By varying the 25 addition
ratio of three lines, the filter characteristics can be

91+ AF ¥ RNV
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120-- I—7 44—V FEREB
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42 changed. This is called the vertical three-line tap filter.

varying the addition ratio of a line and the preceding and
following lines, a sinpler vertical filter is obtained. As shown in

Fig. 46 (d), Wgoesdi information is not a sinple vertical fepdtmwmoieg,

vertical filtering nmay be executed by dgwgsopi ng, for exanple, even
lines of the (n-1)-the line of previous Trame and (n+l)-th |ine of
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next frame on a sane space. By this tinmevertical filter 214, it is
effective to lessen the interlace interference occurring when Vi ew ng

only the interlace signal by reproducing the optical disk 10 recording
t he progressiwe9styanl by a DVD player not applicable to PCTRPSRERS! Ve
video. A horizontal filter 206a is real igiggg by addi ng two pixels in

the horizontal direction, and conbining into one pi xel . By filtering,
however, the resolution of the progressive video is deteriorated. By

the interlace interference video 15 detecting means 140, by not
filtering the image small_ i I nterference or changing the addition

rati o of the ltder '3fnt"n~e§h‘—n@.ﬁi¥gf
152 7 b— LB
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vertical filter, the filtering effect is weakened, and it is effective to
| essen deterioration in reproduction of progressive video. |In the
reproduci ng device applicable to progressive video of the invention, 20
i not filtegribsAsshng recording as nmentioned |ater, the i rtcwiraneeé1s

I nterference can be renoved by the filter ..at the reproducing device

side. In future, it will be replaced by the progressive applicable
type reproducing device, filter is not net g%ary when recording in
future. In this case, filtered optical disk and non-filtered optical 25

disk are present, and the interlace interference detecting neans
182 Ta s vy 7ER
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43 140 issues an interlace interference renoval filtering
i dentifier 144 to the filtered inage as an identifier for identifying
it, and records it on the optical disk 85 by the recording neans 9.

A specific rapovsszasy nethod of filter identifier shown in pof S
described. Afilter identifier 144.is put into a header in Cﬁkﬂzmgﬁi whi ch

Is a pixel unit of MPEGin a stream "00" neans
63/63
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_there is no filter, "10" shows a signal passing through a verti cal
filter, "01" through a horizontal filte, and "11" through a verti cal
or horizontal filter. Being entered in the minimnumunit of one 10 GOP,

the filter can be turned on and off in every GOP in the reproduci ng
device, so that deterioration of picture quality due to ~ double filters
I's prevented. .~ The operation of reproducing this optical disk
85 by the reproduci ng device 86a is described by referring to Fig. 32
(a), (b). 15 Sane as in Fig. 2IDESGRINTEPNace i nages 84a, 84b are
&ﬁproduced, and once conbined into a progressive i nage 93a. However,
en : o

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

5 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

10 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
15 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 leff-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-ey.e.
20 images and left-eye images appearona TV 206 alternatély 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

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



the interlace interference renoval filtering identifier 144 is ON or .

when not performing trick play such as sl ew or still pigture and not

i ssui ng progressive imge, the interlacé’signal s i ssyqyy kiR -

i nterlace output 145 by single speed rotation. In thig cas

energy-saving effect is obtained. ; In the - :

or when the interlace interference renoval filtering identifier 14%Z is
OFF, a double speed conmand 146 i's sent to a notor rotating speed

changi'ng ungye insRgé ' altedmatePtddoddd inleheryafiibldhin ablel Dderliaddk 85
‘rotates at doubl e speed, ' : :
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
5 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
10 to fabricate two types in the same contents, that- is, a stereoscopic
optical disk and a 2D optical disk. It is the same for _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
15 invention to present a mutually compatible stereoscopic and 'hig_h-
quality oﬁtical disk and a.repxl'_odu_cing system. | As the definition
 0£ compatibility- is | clarified, the co_mpatiBility 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
20 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.

25 Summary of the Invention . This Sheet Has BeenRe\ilaced

(L




44 and the progressive video is reproduced. . VWhen

i ssui ng thus repraduced progressive videg to an Interlace TV 148 as an
interlace signal, a nethod of rempving tRe interlace interference is
descri bed below. Wen the interlace 5 interference renoval filtering
identifier 144 is OFF, a judgenent - changeover circuit 149 is changed
over, and the progressive signal '

To achieve the obje.ct, in the optical disk of the invention,
first, .t\;vo moving pictures f01j.ri_lght 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 §ideo data

5 ofone ey.e' or fieid components of pro_gre.ssive il_na_ge, an ihterlea'_ved
"block cor‘;sisting' of said video data unit is provided: so that one
-vid,eo -dat#_unit-is recorded b& one revolution or more on the track
" of the optical disk, the right and left video data units are recof&ed
éo as to be .i-nterleaved, tﬂat is, _dis_posed alternately, and
10 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.' |

15 ’g‘he rei)rod_ucing devi’ce. applicable to stereoscopic videos
and high-quality video. of the invention comprises méané for
.reproducing video identifier information from th_e pptical disk,
means for reproducing 2D vidgd by a conventional procedure
according to this infOrmﬁtion, means for reproducing 3D video or

20 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

25 embodiment of the invention, Fig. 2 is a time chart shbwing the



IS passed into the interlace interference renoval filter 141, and odd _
interlace signal 72a and even interlace signal 73a are issued from t wo
frames 93a, 93b in the interlace changiﬁg unit 139, and an 10 ordinary
interlace signal is issued. In this case, an inmage free from
interlace interference is displayed in the interlace TV  148. Si nce
the effect of interlace interference filter on the interl ace signal is
small, the interlace signal does not deteriorate.  On the ot her hand,

in-a progresgiygonl &Pﬁip@u%%avahﬁ Fdcordd dPEipdASHl YRe ckBbodim@eak dfr ee _
frominterlace interference renoval filter is iIssued. Ther ef ore, by

the on/of f rghlehRdbeRtidd)l£44 FGQ. BSOS (65 $96® dfedR¥pkical disk showing an
- arrangement of interleaved block on the opfi(:al disk in the
embodiment of the invention.

5 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 -raproducihigr device of stereoscbpic video in
the embodiment qf the invention, and Fig. 6 is a time éhart showing ' '

“the relation of signals _recorded in the reproducing device and video
10 output s1gnals 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. 8is a
time chart showing t.he_ .relation between recorded signals and.
output signals in 2D reproduction of the reproducing device in the
15 embodiment of the invention, Fig. 9 is a block diagram showing a.
| 2D tj'pe reproducin_g .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 reproducmg.devme for
20 | 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 ié a time chart
éhowing the relation of virtual stereoscopic video-ident'ifier, R

25 output and L output in an em‘bodimeilt of the invention.



filter at the feproducing dévice side, outputs of'progressivé vi deo
free from deterioration and interlacge video free from
deterioration such as interlace interference are obtained at the 20 sane
time, which is a very notable effect." In sl ow reproduction of
1/2 or |lower speed or still picture- reproduction, the interlace
i nterference decreases, and the renoval filter i s weakened.
Means for inproving picture quality intrick play is 25 described bel ow.
When a command for Figw D4 #i4l rpprédudtion 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
5 procedure of pointers when reprqduci'ng and when not reproducing .
the stereoscopic vicieq 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
' gtereoscopic video si_gn'als in the embodiment of the invention.
10 ‘ Fig. 17 is a flowchart for changing output depending on
whether st‘ereoscopic video is present or not in a stereoscopic video :
_ieproducing device in an embodimenf oi' 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
15 embodiment of the_invgntion, Fig. 19 is a flowchart showing the
. procedure i)f specifying the attribute of_ster,eoscopic video of each
chapter; each cell and each interleaved block from the stereoscopic
video identifier of the stereoscopic video logic arrangement table in
the embodiment i)f the invention, and Fig. 20 is a block diagram of
20 interlai:e 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_nai of a. reproducing device in an embodilinent of the
invention, Fig. 22 is a ‘block diagram in input mode of progressive

25 video signal of a recording device in the embodiment of the



45

151 froma control

reproduction is put into slow still picture reproduci ng neans

interlace transform ng unit 149 di stribfes 480 Iines of one franme

into two fields by the franme processing unit 152, and an odd 5

unit 147 through_an operation input unit 150, the

. 93a

i nterl ace

signal 72b and an even interlace signal 73b are produced . and issued.
As a result, an interlace still picture or slow '
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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 reproducing

device in the embodiment 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 group
by a system control unit M1-9 in the embodiment of the invention,

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

AV synchronization relating to AV synchronous control 12-10 in

the embodiment of the invention.

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



reproduction image of resolution of 480 lines free fromshake is |

di splayed in the interlace TV 148. In the conventional interlace type
reproducing device, to obtain a still pifcture or slow picture 10 free
from shake, the resolution nust be lowered to 240 lines, but in this

i nvention, by once transformng fromthe interlace to the progressive
vi deo, and then transforming to the interlace video, it Is effective
to obtain slow and still picture of interlace at resol uti on of 480

lines. In Eig ?usé% e fﬁi&&ﬁw@%@r&&ﬁﬁag i$8% DI ihhike Bl ént N fl ow

chart, but detailed descriptionis omtte Next, 1n the
nmet hod showy¢iveRirendfonf rom a stream of two

Fig. 34 is a diagram s}mwing a ti_ming' cont_rol meth_od in
the 6ase of reproduciﬁg from a DVD in an embodiment of the
5 ‘invention, Fig. 35 is a time chart showing reproduction of
interleaved block at the time of vid_eo strsam changeover. in the
embsdiment of the inventioh, and Fig. 36 is a principle diagl_:sni for
recording two progressive video signl'als by dividing into
interleaved blocks in the embodiment of the invention.
10 | ' 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
' sonnection in the embodiment of the invention, Fig. 39 is a .blocic .
diagram of data compound processing unit in the embodiment of
15 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 transfofnsation by
combining scope video from an optical disk in which scope (widé)
20 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 opt1ca1 disk in the embodiment of the invention, and Fig. 43 is a
flowchart of seamless connection in ' the- embod1ment of the
invention._

25 Fig. 44 is a diagram showing a method of separating



channel s, for exanple, froma disk interleaving videos of canera 1

canera 2,

a first streamis reproduced, and it is changed over to

second streaminternediately, and issued Continuously. 20

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

streanms are nultiplexed, a nethod of changing over from a specific
streamto other stréam snoothly w thout interruption I's descri bed.
shown in Firg. 35 (1), two different stories are recorded in an opt

di sk 106, as GinPergidladivh dhfdrnistiow feahei Bodizon2hl adddveerieal dité@ion

si gnal

t hat
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Is, first stream 111 and second .
and recording in interleaved blocks in an embodiment of the

invenﬁon, Fig. 45 is a timing chart of progressive, stereoscopic and
wide signals and data quantity of buffer at the time of reproduction

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

and
a

s,

- As
i cal



46 stream 112, basically on the sane radius, approximtely.

In this case, since only the first video _signal as basic story IS .
reproduced usual ly, after the first stre@m 111a, a next first stream
111b is reproduced and issued -consecutively. However, at 5  the nmonment of
t = tc, when the user conmands to change over to the - second vi deo

signal fromthe conmand input unit 19 in Fig. 5, at t =

broadcasting system in the embodiment of the invention.

.Preferred Enﬁbodiment of the Iﬁvention
Referring now to the drawings, preferred embodiments of
5 the invénti()n are specifically described below.
_ The method of' recording .and rgproducing stereo'scopic
'videos (3-.D 'vid_.eos) and high resqlution’videos is described in the
firs't. half, and the method of realizing high-resolution vidéos is -
diécussed in the second half.

10 - 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 dir.ection are recorded separately.

. The two screens are _field videos starting from an od-d-nux:'nber
-line, which are called odd-first signals. When recording a

15 progressive video by d-ividilng 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.

20 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

25 stereoscopic image is called an R-TV signal, and a signal for the



tc, the track at ot her radi us position is accessed by using the
tracking control circuit 22 in Fig. 5 fromthe first stream1llla to
t he second stream 112b, and the out put 18ignal is changed over to 10 the

second stream 112b of the second vi deo signal. Thus, when the
first video signal is at the tinme of t =tc in Fig.-35 (2), the

pi cture, sound and sub-picture of t’he second video " signal are changed
over snmoothly w thout interruption. ’ A nmet hod of seanl ess

Gescr i bed Bafguye 16 CaMF RAILLEE, slenaklEidche RILY SgRar Y 56
(3)_ , (4), t&egnq‘i‘ta‘}e compressed into MPEG signals by MPEG encoders 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
5 ciijcuit 4, a.s shown in Fig. 2 (3), so that an R frame gr'ou.p. 6 by
combining R frames 5 of_R-MPEG signals by thg_n_umbe_r of frames
.'of one GOP or more ihto a ffaﬁe group, and ah_ L frame group 8 by
comBining L frames 7 of L-M.PEG signalslby the humber of frames
of oﬁe GOP or more may be disposed alternately. This re;:ord_ing
10 unit is called an.interlea_ved block, or called a frame group in the
specification. In order that fhe rlight--eye s'ig:lnal and léft-eye
signal may be synchronized when reproducing, the number df
| 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
15 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.
20 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

25 identifier showing whether the stereoscopic video is piesent on the



reproduci ng procedure is nmore specifically descrlbed bel ow. As

expl ained in the block di agram of the recording device in Fig. 22, t he
progressive video of the first video silgnal is separated into 20 main
interlace video signals Al to An of Odd-line First, and sub- i nterlace
video signals Bl to Bn of Even-line First, and recorded separately in
first angle and second angl e sub-channel s, respectively. Although
omtted in Fig. 22, the progressive video of the second video signal
s simlarl g 5eop Ei%ﬁ’doﬂ | Bb8 FR' & stéreodcdptt 'vqﬁsova%%g%ng&ﬁt able ty O and
sub-interl age Vi deo sig

- shown in Fig. 4. As shown in F1g 4, the channel numbers
arranging .R_ and L stereoscopic videos, start address and end
address are pfesented. . On the basis of such arrangement

5 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

10 érrangement information 'or stereq_scopic video identifier is
effective for preventing output of such uncomfortable videos. The
method is ﬁbre specifically described in the followixig explanation

of f:he' repl.'oducing devié_e.
Herein, a specific method of realizing stereoscopic video

15 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 ﬁdeos. Accofdingly,

20 a .stereoscopic video logic arrangement file 53 contai.nin=g a
lstereoscopic video l.ogic arrangement table 51 shown in Fig. 18 is-
providéd, and this file,. .is read by a reproducing device
_correspon_ding to stereoscopic video.. An ordinary 2D rei)roducing
device does nbt read the stereoscopic video logic arréngement file

25 53, but does not reproduce 3D, and hence there is no problem.



47
as showmn in Fig. 35 (3). Fig. 35 (3) is an explanation of the
principle of Fig. 36 in tine chartl2 and the operation is the sane.

Fig. 36 explains the recording devicein Fig. 22, limting 5 _
interleave unit. The progressive signals of the first vi deo signal

to Dn, and recorded separately in third angle and fourth angle

separated into. two.interlace signals, that is, odd-

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
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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 stereosclopic portion and non-stereoscopic portion. In
Fig. 18, title 1 of VTS_laye;-‘is 001 meaning a miXturé 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

only to the

are



first main signal and even-first sub- signal' in the first video signal

separ at or

78a. In this case, in order to decrease the quantity of

information, a differential signal oflﬂﬁrlslgnal and sub-signal is
determned in a differential unit 116a, and the main signal and
differential signal are conpressed and recorded in the disk, so that
the recording infornmation quantity can be decreased. In the case
progressive video, since the correlation of adjacent odd |ine and

line is very EhB%Fn éﬂﬁlft'ﬁ%ﬁ@@zalr% ﬂ\f@%“cﬁ-%e?iof'fa;];gt% ﬁ@éﬁﬁiy oi@mzﬁ‘gg”a'

bet ween the two IS sma

atln e di

effective t91deeo%”8f’ t%ediﬁta%ﬂ? o%eﬂt'é‘%' {¥e %‘f@ﬁ‘cad‘ﬁdai by eyes. Still
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more, by adequately repro_ducmg the stereoscoplc "v'ideo ._and

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

eye from the correct output hnifs | |
Referrmg to the flowchart in Fig. 19, the procedure of

judging whether each cell 1s stereoscopic v1deo or not from the

10

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

the stereoecopic video logic arrangement table 52 is read out from
the first record region of optical disk. At step 51b, the content of
the VTS layer shown in F_ig. 18 of title n is checked, and if 000, it is

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

At step 5lc, 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 stereoscopic is shown in
the menu screen. At step 5lg, if VTS = 001, at step 51i, the
errangement information of chapter n'in the lower layer is checked,

and at step 51j, if PVT = 000, at step 51k, it is judged there is no 3D

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

stated above, the display that the cofrespohding chapter is

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

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

'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

of
even



In the divided recordi'ng met hod of the invention using this
differential unit 116a, as shown in Fig. 44, a 720P or 720-1ine
progress signal 182 or 1050P progressivetvideo 182a are separated 20 into

525 basic information 187, progressive video 183, 525 interl ace
vi deo 184 and conpl enentary information 186 by the i mage separ ator
115. By the differential unit 116a, basic I nformati on 187 and

differential information 185 of conpl enentary information 186 are

det e 1 Byl SN s ANREHA R o o9 sERTS e’ o
| step 51x, it is judged to be L of m story, and next cell is checked at
step 61q. |
_ In this way, by a’dditibnal recording of thg stefceqscopic
5 video logic arrangement table 52 in Fig. 18, it provides an effect of
.judging_ whether titles, chapters and cells of all videoé 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
10 r"ec_ortied 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 éa, in R tracks 1llc,
'11d, lle. |
| , The reproducing operation ..is described by réferring.. to the
15 block diag.ram of 8D reproducing device of the inx;enfion in Fig. 5,
.and'the timing chart in Fig. 6. When a signal is ieproduced_ 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,
20 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

25 signal are issued from an R oiltput unit 29 and an L oﬁtput unit 30,



48 total by the second video signal -separator 78c énd third video

signal separator 78d. Sending themto the conpressing unit 103, ~and
interl eaving with the interleave 113a, 3Px streans are recorded in
each angle of the optical disk 187. 5. _ At this tinme, since the
~Streans 188c, 188d, 188e, 188f are differential information or

conpl enentary information, if decoded
~ 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
.5 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 Eig. 6, (1)
.shows an entire view, and (2) .sho.ws a partial view. The output
: signal of the optical reprqducing circuit 24 in Fig. 5 is as shown in |
Fig. 6 (2). This s'ignal is separated into R é-ignal and L signal in
10 the SW unit 25, and the time axis of the B signal 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,
15 16b in Fig. 5_, mutually synchronized R and L output signals are
.sent into a video output unit 31 as _shoWn in Fig. 6 (6), (7). The
audio signal is expar;de'd and issued in an audio oﬁtput unit 32.
In this way, two outputs of R ‘and L are | issued
simultaneously, and fhereforé in a stereoscopic TV of twb outputs
20 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, bj 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

25 issuing an RL mixed output of 120 fields/sec, a flicker-less 3D video



in the reproduci ng device, when issued to the TV SCreen, since it is

not a normal TV picture, it gives an inpression of disconfort to t he
viewer. In the invention, accordingly, 16n order that the angle 10 of the
streams 188c, 188d, 188e, 188f including the conplenentary i nformation
may not be issued in the past non-applicable . repr oduci ng devi ce, the
limting information is generated in a vi deo output limting

i nformati on generating unit 179, and recorded in the optical disk 187.

More specifig a"ﬂ b se@véd‘%yDXBn\ﬁltﬁﬁgiﬁé%@%dTV' Lngs3ﬂe%ég§@t%tsed Bpside fgedlOt 1O

open the spec asswor d reans

188dc, 188d,; "in §§1et’e 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
5 sereen. As a result, the user is informed of the fact that the
stereoscopic video 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
10  signal may be combined into one MPEG signal in a combining unit.
36, a double clock is generated by a double clock generating unit 37
double operation and expansion are done in a double clock type
MPEG decoder 160, and R and L video signals are issued from a
separating unit 38, so that the constitution maslr be simplified in |
15 such circuit 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 speed
and taking out only R signal. The standard rotation of the DVD
20 - .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 ro.tate the motor 34 at double speed, a single speed
command is sent from.a.control unit 21 to a rotating speed chanée
circuit 35, and the rotating 'speed'is-lov&_rered.- " The procedure of

25 taking out only R signal at single speed from the optical disk in



188f with passmprd, it cannot be opened easily in the conventional _
reproduci ng devi ce, thereby avoi ding presentation of abnormal : pi cture

decodi ng the conplenentary informationl186 by mistake to 20 the viewer.

Back to Fig. 36, the first video signal is thus conpressed, : and the
mai n si gnal

video signal is the interleaved bl ock 83g of Cl, 25 (2, the sub-signal

becones interleaved bl ocks 83a, 83c of A, A2 in the unit
of one GOP or -nore. On the other hand, the main signal . of the second

_t he interl SFUEe ?é (sjlcgknsa18§’rl?d ]?%ggr?gl Q;‘e é%of&é‘&' is described by referring
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to the time chart in Fig. 8. As explained in Fig. 6 (1), (2), R frame
groups 6 and L frame groups 8 are alternateiy recorded in the
optical disk of the invention. This state 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 jumping time to the adjacent track takes scores

of microseconds. Supppsing the rofation waiting 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 the 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

i's



49 the sub-signal is the interl eaved bl ocks 83f, 83h of D1, D2.

From these four sets of data, as shown in Fig. 36, a recording stream
117 is generated. In the recordingl&tream 117, the data are arranged
in the sequence of A, Bl, Cl, D1, A2, B2, C2, D2, and recorded on 5 an
optical disk 155 by recording neans 118. Seeing at the progressive

signal level, Al, Bl, A2, B2 are first video signals, and

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
5 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
10° 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
15 selected, so .that the user does not have to éelect an unnecessary |
| channel. | .
In the éase of stereoscopic contents, the "stereoscopic”
| display is shown in a display unit 42 of the reproducing devicé by a
"stereoscopic" display signal output unit 33, so fhat the user can
| 20 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
6B.t'ai.ned in the; 2D reproduc'ing 'dévic_:e in Fig. 9, so thaf the
compatibility is realized. | |

25 Back to the 3D reproducing deviée, the method of use and



~hence the data are recorded in the sequence of the first video signal,
second video signal, first video signal, second video signal and so
forth. Seam ess interruption of AV sydéhronous control .unit is 10

described later. - In the above expl anation, MPEG signals of

one GOP or nore are recorded in each interleaved block, -and strictly
speaki ng, since one interleaved block is Iimted to about 0.5 sec or
| ess, the vi deo si-gnals can be recorded for the portion of 30 fields

one i nter | ST of shf FEREFeodte LTI Hle P FARTRATTC 0 1T

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 udit, thete is a delay time of 1t, but it is nof

5 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_tl r:o t7, R fr'a:de groups 6, Ge, 6b and L frame groups 8, 8a,-
"8b of stereoscopic- videbs are recorded. In t7 to t11, on the other ‘
hand, completely. differerrt contents A and B are recorded as first
10 frame groupe 44, 44a, and secend frame groups 45, 45a. In the
standard of DVD, etc., there is no definition_ of stereoscopic video,
and hedce stereoscopic video identifier is not ineluded in the defa
or directory information. Therefore, upon start of the optical disk,
it is required to read ..out the 'stereoecopic video arfangement
15 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 difectl-y issued to.R output, and the data in eecend time
domeihs 47, 47a, 47b, directly to L ouf_put. After t = t7, there is
no stereoscopic video identifief, and therefore the same data as in
20 first time domains 46¢c, 46d are iséued to the R output and L output.
In ether output system th'at'-is in a mixed output in Fig. 13 (5), (6),
from t1 to t7 in which the stereoscop1c v1deo identifier is 1, at the
f1eld frequency of 60 Hz or 120 Hz, even field s1gnals 48, 48a and
odd field signals 49, 49a are issued alternately from one output.

256 The data ot_' the first .time domains 46, 46a are issued to the even



invention is |imted to recording of one GOP or nore and up to 30 QOPs
or |ess. When recording on a DVD, normal reproduction is not
20 obtained unless the DVD standard i 0Gatisfied. |In the DVD

‘standard, each chapter, that is, each VOB nust start with Odd-1ine

First. Wen the progressive signal- of the invention is separated, as
shown in Fig. 22, the interl.ace signal is main, and the signal is an
odd line, that is, Odd-line First, but the sub-signal is an even 25 Iine,

that is, - BEvenibing Bhishnd Gt adiiU Y thd BebbSa Y 4o 4ind547, 474, 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
5 48d, 48e and odd field signals 49d, 49e. |
Thus,_ by varying the output to the stereos"_do_pic dis'p'Ia_Y 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
10 input of videos of different contents into the right eye and left eye

of the viewer. Without .t'his function, while observing the rig‘ht

image and left image of the same content of the stereoscopic video, -
when the contents of the video become different between the fi_rst'_'

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

15 - 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.

20 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

25 menu screen. In this way, the user can recognize the presence of
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shown in Fig. 33, the progressiVe vi deos 75a, 75b are sep

by the separator 78, into a field pair of odd interlace signal
even interlace signal 80a as the main fAlgnal, and into even i nt
signal 80b and odd interlace signal 79b as the sub signal. 5 The f
VOB 118 conposed of main signal starts with the odd interlace s
"79a of odd line field, and hence no problemis '
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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.

ar at ed
79a and
erl ace
irst

I gnal

At step 50e, data of specific address 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 the next data, returning to steps 50e, 50f, it is checked

whether stereoscopic video 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 ordinary videos of interleaved block

system, and when reproducing stereoscopic videos of interleaved

“block system. Features of the invention are described below.

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

time chart (1) in Fig. 14,_A1 data and the beginning address a5 of



caused. However, the sub-signal starts with even interlace signa
conposed of even line, and-it is not nornmally reproduced in this

st at e.

In the invention, by dummy fie22 generating neans 120, at 10

| east one dummy field 121 is created, and the dunmy field 121 is

to the begi nning of the second VOB 119 by dumy field

80b .

added

addi ng neans

122. The dummy field 121 is reproduced conti nuousl y later.
Unnatural feeling may be elimnnated when . reproduci ng by copying the
i mage of t o +10) 5 |

ibnlt erlace Si gna%qu%%?iéf&eed %'195@ 568a lBo b]e ?gés)('gsslsfr?éie %‘rgxﬁodteré&dggcegl ed

el ow.
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| nEer lfiirsq; 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

accessed in 100 mSec so that A2 data can be reproduced.

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

reproduced contmuously

By contrast, in the -optical disk recordmg R and L
stereoscopic videos shown in Fig. 14 (8), 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 stereoscopic video

cannot be reproduced unless the pointer is ignored. From the.'

stereoscopic video 'logic arr'angement table, moreover, the
stereoscoplc 1dent1f1er 61 of each cell can be defined. Accordingly,
the stereoscoplc identifier 61 of the 1nter1eaved blocks 54, 55, 56,

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

reproduce R2 and L2 by reproduéing R1 and L1 and jumping, the -

pointer cannot be wused 'directly' ‘More spe01f1cally, after

completlon of reproduction of R mterleaved block 54, instead of

accessing the address of pointer a5, next L 1nter1eaved 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



signals 79a, 80a of the first VOB 118 are assenbled into a field pair

125a, and coded in a frame encoder 123a, and a frame coded signal
is produced. 20 . _ On the ot heg8hand, the dummy field 121 of the
119 is coded in a field unit in a field encoder 124b in a

second VOB
conpr essi ng

Next ,

t he

i nterl ace

coded
and a

in
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127a

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

sub-signarsl'that is, the even interlace signal 80b and odd
signal 79b are assenbled into a first field pair 126a, and

2Rinld AHBakDs @ el A B A G088 P vidl d NG SAMAES S Grfdlf beB2D,

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 access command for an address of a
specific cell is produced. At step 62b, the -ad.dress to be accessed

is judged to be stereoscopic video or not by referrir'lg' to the

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

stereoscopic video, skipping to stép ‘62t, one process of ordinéry

video is carried out. If stereoscopic video at step 62c, 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 screeh, 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 from 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 previous,' that is, (n-1)-th -

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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odd-first

frame coded signal 128a i's obtained: In this way,
dummy field is added to the second VOB 119, and hence it

an

starts froman odd interlace signal. 24 Being recorded in the sequence of

odd nunber

DVD pl ayer .

coded signal 127a and

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
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‘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 interleaved 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 etereoscopic video is not displayed, start
addreés A (1) of h cell is accessed, and the firet interleaved block is
reproduced, aad at next st.ep' 62u, the n-th interleaved block of
address An (n.) is reprodﬁced -sequentially. ‘At this time, in each

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

pointer address 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 reproductio-n of double speed progressive or super-

wide screen shown in Fig. 20, the repl_'oddction operation of a

and even nunber, it 5 is effective to reproduce snoothly in a
In this case, - one progressive signal corresponds to frane



franme coded signal 128a. However, owing to the presence of the field

coded signal 129 which is a dummy field, there i.s an offset time 130
of td between the frame coded signal 12%2& of the main 10 signal and frame
coded signal 128a of the sub-signal.  Wen repr oduci ng progressive
video, the output timng of the sub-signal . ~ nusts be advanced by the
portion of this. offset tinme 130. : Referring now to Fig. 34, the
operation of the reproducing devi ce 86 in Fiig. 21 is nore specifically
described b | gral¢f r par at ed
into first 3](%Wffé1-£}fﬁ?g &é‘fmri}algﬁ élf g%%mhbgn 1?@02%L’@C%\qg1¥811§f %@s ﬁsﬁ%gnal

~Since the f ilgéQltow. The signal reproduced _from the optical dlsl_;. 1 is 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

.5 or more each. Frame video signa]s 70a, 70b of 30 seconds
expan&gd by MPEG in an expanding unit 69 ér_‘e separated i_nto odd

- field signals 72a, 72b and even field signal 78a, 738b in field -

separati;lg units 7.1a, T71b, and interlace signals T74a, _74b of 2ch
NTlSC are issued. The widé screen in Fig. 20 is described later

10 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

15 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

20 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 progréssivg sigpal by time stamp'providi-ng means, and the
signéls are recorded on- an optical disk 85.

25 The optical disk 85 containing the progressive signal is



VOB 118 starts with an odd |ine, i t may be expanded directly. However ,

at the beginning of the second VOB119, the dunmy field 129 is inserted
as nentioned in Fig. 33. Accordingly, 26hen 20 reproduced directly,
synchroni smbet ween the mai n signal and . sub-signal is deviated by the
portion of offset time 119 of td, and it . takes tine to conbi ne the
first progressive video, and the screen is: not consecutive when
changi ng over from VOB to next VOB. In this invention, therefore, the

| dummy fiel q'e%diu%ealﬁinp&)%Mets‘%e@i—:’ep%mg% 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
5 720 X 48() pixels in expandir_lg units 88a, 88b. In field
separatiné units 71a, 71b, t_he si'gn.als'are se'p'arated info odd fields
72a, T2b é,nd even fields 73a, 73b on the time axis. So far, fhe
operation is same as in th_e reproducing device 65 in Fig. 20.
“In Fig. 21, however, odd fieldé 72a, 72b of channel A 91
10 and channel B 92 are combined in a combining un.it 90. Even
fields 73a, 73b‘ are s_iniilérly combined. Thus, chan.nel A 91 and
chanﬁel B 92 are combined zigzag, and progressive signals 93a, 93b -
of 60 framéslsec are ébtained,' anri delivered from a progressive
“ video output unit 94. |
15 : _Thus,~ according to the reproduéing device of the _invention,
_progressive signals, that is, 525 signals nbf interlacing 'N'I_‘SC.
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
26 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 signéls) of 24-1.frames pér

25 segond, 24 frames of progressive signals are obtained in the MPEG
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In a first method, the field coded signal 129 at the

begi nni ng of the'second'VCB 119 'is once put into an expandi ng unit
132, and if progressive identification2iformation is entered in the
. process of expanding by field expanding process or after expandi ng,

progressi ve process changeover unit 135 is changed to yes, and

dummy field 121 is skipped by dummy field detour nmeans 132,
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decoder. By detecting the movie software by detecting means, or
by transforming 24 frames into progressive signals of 60 frames/sec

in a 3-2 transforming unit 174 shown in Fig. 20, progressive

signals are reproduced. In the caseé 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.

5

t he

Encoding of stereoscopic video "is more spe_éifically',

described below.

t he



and the even interl ace éignal 80b is issued first, which is followed
by the even interlace signal 79b. This signal is synchronized, by

synchroni zi ng means 133, with an audi o. 8Bgnal 134 recorded in the. 10

mai n si gnal

93a, 93b are issued fromthe progress transformng unit 90. - Thus,

and sub-title or sub-picture 135, and progressive | mages

detour of dummy field 121, the odd field and even field are
synchroni zed and conbi ned, and the progressive signal, audio si gnal

and sub-picture matgg &gnt{rﬁe rr%aaxA %12ﬁ?e’y§sé’i‘3g%al gP Adp%itﬂeg@_t@é Y, i_f

progressive identificationi

tldn is°not provi

progr e_ss' ve CE%”P%%"&re %B%Srelﬁn'asrg&r'hq%% 8&’%5:&9%. Being of interlace
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signals, in every 1/60 second, odd field signals 72a, 72b and even

field signals..73a, 78b are entered. The signals are combined 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,
t_haf is., for TV of field freqﬁency- of 120 Hz, odd field signal 725 of
channel A, odd field signal 72b of channel B even field s1gna1 73a

of channel A and even field s1gna1 73b of channel B are sent out

by



No, and dummy field 121 is not renobved, and hence the progressive
video is not transforned, and the interlace signal 136 is issued.

Thi s

interlace signal 136 is issued in a co#®entional DVD player- 20 without
progressive function. Thus, turning -on the dummy field . detour neans
132 in the case of progressive process, and off ~ otherwi se, the
interlace signal of ordinary field coding can be normal | y reproduced-

ﬁnfhoutTﬁropping the first field. - A second nmethod is described
el ow. °

and it can

é%i&eﬁﬁﬁ'lﬂy ed 25 heait hsaduoras heladevet ﬁ%l&s for@ fheteded GOP,

sequentially and alternately to the right. and left eyes and thereby

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

10

15

matched in time information is obtained from the progressive

output unit 105.

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

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

the 'NTSC output unit 1-06, although flicker is  present, a
stereoscopic video of natural - motion. is obtained through
stereoscopid goggles. |

When the progressive system of the invention and the
Stereoécopic video reproducin'g system a_re. combiued, stereoscopic
videos of high picture quality qf right and left 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

20

25

80% of ordinary transfer ré.te. If, as shown in F1g 25, when

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

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

.cou_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.



- 53 _ separated'fron1the GOP of frame of sub-signal. Before decodi ng,
the field coded signal 129 which is.coded information of the dunmy

field is skipped by one GOP in coded i3% ormation detour means 137 of
dummy field. Skipped information may be entered in the buffer -5 131b, or
it may be skipped.at ‘the tinme of output of the buffer 131b. In the

expandi ng unit 88b, only the frame or field information of 3}

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,

5 696, 69d are combined in combining units 90a, 90b same as in Fig.
21, and two progressive gignals .are issued from progressive og'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-
10 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. |
15 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
20 can be reproduced. By adhering two _layers of DVD, t_ﬂe total time
~ is 2 hours and 15 minutes, and it is enough for é.lmoSt_all movieé.

In the reproducing device of thé inventionm. applicable to
doublefs'peed.stereoscopiclprogressive video, when_thé user sends a
command to the control unit 21 through the channel séléction unit

25 20 from the input unit 19 in Fig. 9, the stereoscopic interlace or



-the sub-signal making a pair with the main signal is entered.

Thus,

by

the ordinary nmeans shown in Fig. 21, the even interlace . signal 80 and
odd interlace signal 79b are expanded &1d interlace 10 transforned,
synchroni zed with the main signal in the synchroni zi ng nmeans 133, and

transfornmed into progressive signals
transformng unit 90.
field is removed in . t he stage of coded information

i S not

93a, 93b in the progressive
In the second nmethod, since the dummy

and

1.1 .
necessary to_change the 15 rocessi ng_ofy, thg buffer 131b or procesgsi ng of
the_ expandi RBCTIE A Brogrosdtv? AR a bt Fhated fiavs?: R S aieF e o

coded into oq&
- vide
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o@aﬁus, 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 of tlhe' invention, videos 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 method of dividing the screen of scope size mo.vie

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

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

recording two screens of interlace signaIs by a double-speed

reproducing device of the invention was mentioned. 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



t he begi nning of the second VOB 119.
dummy field 129 and field signals

in batch to create-one GOP, and 20 th®efore, sane as the seanl ess .
mul ti-angle nethod of high recording efficiency, it is efficient when

the dummy field is

and hence it gives an effect of increasing the recording tine.

Thus, by skipping the dumy field 121 only in the case of

process,
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it

) Accordingly,' by a second video signal limiting information adding

tliliss SL glnc% h?e 'seRbRAUHT e[oh&é)na(.)lg e%s X?ched -up picture of

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

unit 179, -password protection or other reproduction limiting

information is added to the stream of the second 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 reproduced
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 signe.l are

reproduced and a wide screen can be 1ssued

When this disk is reproduced in the reproducmg 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 center' shift quarltity reproducing unit
159b. By using this shift quantity 159, in a wide screen
combining 'un.it 173, the scope image is..combined, and_it ie

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

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

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

frames/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 1mage 179a of a

comblned image 179 comprlsmg 24 frames per second is separated

In the first nethod,
in each frame 127a are field coded

t he

inserted at the beginning of one interleaved bl ock,

25 progressive
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video Wi thout seamin the boundary of one VOB and next VOB, or

I n the interleaved bl ock of seam ess nulti-angle.

Referring to the flowchart in Fig. 37, 38he procedure
step 138a, a reproduction start conmand of 5 (2n-1)-th angle data is

recei ved.
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i.s descri bed.

At

At step 138b, checking if there is progressive identifier
or not, and if Yes, the process junps to step ' -

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 issued directly.
As a second method of sei)arating the screen, as Shown_ in
Fig. 40, when a screen 154 of 1440 X 480 pixeis is separated 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 optical disk 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



138f, and if No, at step 138c, it is checked if the follow ng three
conditions are satisfied or not. Condition 1, there is a GOP of one

field (or an odd nunber of fields) at BHe begi nning of VOB of n-th 10
angle. Condition 2, there is no GOP of one field consecutively to

this GOP of one field. Condition 3, the beginning GOP of (2n-1)- - th
angl.e is not one field. At step 138d, checking if these condi tions
are satisfied or not, and if No, interlace is processed at step 138e,
and only (2p-1)- angle 5 s issued. .If Yes, changing 15 over to
progressiv_eglbf"ro’sc_fté’gls][1 g?'%tdép 138f, it is checked at step 138g whet her

or not to reproduceinf R ts%%og 9setdeid hOJrigohx(lataOg’eBIiréglrﬁ-g method, in

both first video signal and second video signal, since an ordinary
picture of 720 X 480 pixels dividing the original 1440 X 480
' 5 pixelsinto half in the horizontal direction is recorded, if the second
video signal is reproduced byl mistake in the.ordinai.ry reproducing
device such as DVD playe-r, since phe picture of the same aspecf
ratio as in the original is delivered, the compatibility is _high;
Thus, by this separating method, the interlace image is reproduced
10 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. .
15 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
20 progressive image 183 is .obtained. It is"sebarated into 5256
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 'recordéd in interleaved blocks. The maximum

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



1)-th angle, and if No, the process junps to step 138j, and if Yes,
the video of the first one field of n-th angle VOB or GOP
for the portion of one field is skippe&8b5to produce output. |f there
is an audio signal in (2n-1)-th angle, the output is produced by

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

" step 138h,

138, the main signal of (2n-1)-th angle and sub-signal of 2n-

at

“th

20

step

angle are decoded and synchroni zed, and conbined into a progressive

si gnal .
seanl ess mu

10

15

20

256

| ) ané-:r:f’%e ih%ég%@l%ﬁnn?‘iﬂg{ﬁﬁﬁh\éﬁ m”&%eled:fﬁto e stewb

e at st vancing to st

it is 32 Mbps, and in the case of six angles, 48 Mbps is recor_ded, 80

that 720P and 1050P HDTV video scan be recorded; In this case,
in the conventional reproducing device, the stream 188a is
reproduced; 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 poor picture quality such as differential

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

g

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

compatible optical disk applicéble to both HDTV- and NTSC is
reaiized. o

| 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



. 55 138n, each interleaved block of (2n-1)-th angle (sub-signal) is

field. decoded, and issued by skipping the first one. O, at the tine
of interlace transformation, the @& put sequence of odd |line and even
line fields is reversed. At step 138p, the progressive inmage is 5 conbined
and i ssued. Fig. 48 is a tinme chart when using the encoder of

MPEG2

dividing into two s'.creens,‘_. the rate is 8 Mbps, and since th.e.
recording time is about 2 hou_re on two-layer disk of DVD, so 1_:hat 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
5 ' interlace output signal is displayed. It is henoe effective to issue
the sc.ope screen (2.33:1) of movie at 525P or 720P.:
o Herein, referring to Fig 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
10 images 208b, 208c by horizontal separating means 209; and
separated'into images 208d, 208e by vertical s_epa,rating_ 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 oae_e, i;he-image 208d and image 211d are main
15 .signals, and the D‘}D interl.ace video is obtained in a conventional
| reproducing device. To prevent interlace in.terfer,ence, horizontal
- filters 20.6b 206¢, and vertical filters 212a, 212b are inserted, 80 _
" that aliasmg distortion of reproduced image is decreased.
Referring to Fig. 27, Fig. 28 Fig. 42, and Fig. 49 the file
20 structure and video identifier are described. Fig. 27 shows the
DVD logic 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 sliown in Fig. 42, video data and audio data in
one GOP unit_:, and sub-picture_ are recorded in a packet.

25 . The' provider defined stream in a packet 217 in a cell 216



general |y used at the present. Mst of the existing encoders can

process only the interlace signals of which first inmage begins with
odd-first line. On the other hand, as &hown in Fig. 48 (2) in which 10
the progressive signal in Fig. 48 (1) is divided, the main signal by

di viding the progressive signal is odd-first, and is hence encoded

fromthe first field. However, the sub-signal shown in Fig. 48 (3) has
an even-first begi nning image, and the signal of t =t-1in the first

! ggﬁus o HED SEHHEIHE I BgHeRerar S Dopiete o o
boundary 0f204'§ebyf;ersst Ybosn 988&%\{9@ 615 adﬁ/dﬂeesglpé/ 1QB8fitd fi@il @18
showmg whether progressive or 1nterlace a resolution identifier
219 showmg whether the resolution is 525, 720 or 1050 a
5 dii_'fe'rential identifier 220 showmg whether the interpolating
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
10 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
15 No. 0 VOB 226a to No. 1 VOB 226b in which the main video is ,_.
recorded. Sincé No. 0 VOB 226a is not connected to No. 2 VOB
: 22éc, in which the interpolating signal of differential information
oi' the like is recorded, video of poo.r pictui’e quality will not be
reproduéedfrom the conventional reproducing apparatus such a.s
20 the differential iriformgtion as rheritioned aliove. 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.. |

25 N Since the video identifier 222 of the next VOB 226d is the



in the sub-signal as conpared with the mai.n signal. Ther ef or e, when
repr oduci ng consecutive VOBs, VOBs are snoothly connected, . but when
jumping froma certain VOB to other sp®8ific non- 20 consecutive VOB, as
shown in Fig. 48 (12), only one main signal can be obtained in the
beginning field of the VOB. Accordingly, in the i nvention, discarding
the image 232m of the first field, by reproduci ng fromthe i nage 232n
at t =12, a perfect progressive signal is obtained. 1In this case, by

di scardi ngpwgr@égq?g 9321352 0Zend koo MdentiCl AWP=16) thétb the

sane tinme
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Is effective t
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

: horizontall pixels are 'issued by the NTSC progressive player, and

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

by the video idehtifier 222, various video si'gnals can be recorded

and reproduced in interleave. The video identifier 222 may be

also recorded in thé management 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 smgle speed Since sound is also

included in the main s1gna1 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 the buffer memory. When stored completely, the

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

reproduced, and the AV synchronisiﬁ is-achiéved by this

synchronous information. Since the sound is also recorded in the

main signal, the output of the main signal and sub-signal as shown



56 'sound is connected in synchronism Referring to
Fig. 47, a nethod of inserting dunmy field of ' odd field without
droppi ng the recording efficiency by u§Png odd field repeat identifier
i s descri bed. In the sub-signal of 5 progressive signal shown in Fig.
47 (2), imaginary dummy fields 234a, 234b are set as shown in Fig. 47
(3). The time stanp is - _ - _

in Fig. 53 (2), (8) is synchronized with sound. In this case, tracks
are jumped‘befw_een the iﬁtérlea_ved,block 227a and interleaved
Ibldc:k 227e.. Thus, tlhe progréssive signai in Fig. 53 (4) is issued..
In this wé.y, at the reﬁ_roducing device side, by checking the s'ame
5 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
‘10 HDTV signal inldividually, 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
15 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
aﬁdio 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
20 combined, aﬁd the HDTV sign_al of 16 Mbps is reproduced as shown
in Fig. 54 (8). In this case, since the rei:roduction of sub-signal is
| limited by reproducing procedure limiti_ng information 225, in the
event of misoperation of the. ex.istir'lg DVD player bly-' the user, -t.he
HDTV compressed signal will not be reproduced. Thus, the_-NTSC

25 is issued from the conventional player, and HDTV signal, from the



advanced by
three field
- 234d. In th
nat ure, but

one field. - In the 3-2 transformng unit in Fig. 47 (5), -

s, 234a, 234b, 234c, are virtually combined into one
is case, even-first identifi4 should .be provided 10 by
since odd-first repeat identifier for repeating odd-

I s added, as shown in Fig. 47 (8), -when reproducing, odd field

even field
transformn
sati sfied,

progressive
field 234h,

- 10

2349, .and odd field 234h are reproduced in the 2- 3
g unit. In this way, the odd-first DVD standard is

e conpatipility is assyted.. O course, in the,,15
BT SRR By et aheo Sl blivcet BaTBHTIny Lhe X 152
SN S5S BROGLCES 'MiE. %&”ah‘ﬂesdéfﬁﬁoﬁugggré’éion is same as
above and is omitted, and the ieproduced signal from the optical

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

sound of the main s'ign-al is decoded by an audio decoder 230

frame

first

234f ,

umy

of NTSC decoder 229, the stream of 8 Mbps of first suEQSigngI

and second sub-signal 1is decoded in HDTV dec.o'der
231, and the HDTYV signal is decoded. In this way, HDTV signal
and audio signadl are issue&. In this case, by simul-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

15

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,

20

25

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

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

audio output can be recorded. -

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 of 30

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

interference removing means. The interlace interference



correcting the tinme stanp by the portion of one field. In the - dummy
field, only the sane field is repeated tw ce, the recording efficiency
is not lowered at all. 20 Herlei n, by reference to Fig. 26 and
Fig. 35 (3), the procedure of reproducing this optical disk 155 and
changi ng over fromfirst video signal to second video signal at t = tc
I s descri bed - below. In this exanple of optical disk 155, as shown in
Fig. 26, streans of four channels are interleaved and recorded in the

25 int er.l e%\éiendovtilngcnkieggistlﬂf isog%t(i:’%?o "i:'l]nietp}ongrteggi\?‘eegilgerilglebPJckAlof tﬁ%’
progressive interlace tr:insforming i_mit 139 in the block diagram of -
the recofding device 99 in Flg 22 explained above. From the
entered progressive. signal, first, the vicieo signal of high

5 probability of occurrence of interlace interferenee is detected from
the interlace interference image detecting melans 140a, and only
this video signal is passed into the interlace interference removing
.filtelr 141. 'Fer example, in the case of the image of low frequency
cemporient in the vertical direction, 'si_n:ce interlace interference

10 does not occur, the filter is circulated through a filter bypase route

143. Accordingiy, deterioration of vertical resolution of imege

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

comlpose'.d of a vertical direetion filter 142. |

As sho'wii in the time and space freqilehcy diagram in Fig.

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

region 213. To remo_ve.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

26 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'ene l_ine is obtained;, and 240 intei-lace signals are
pre&uced. By this precessing, 'the ver.tical direction is filtered, °

and the interlace interferen.ce is alleviated. By varying the

25 addition ratio of three lines, the filter characteristics can be
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Ci, D1, A2, B2, C2, D2, A3, B3, C3, D3. First is the output of

I LB

t he first video signal, interleaved blocks (ILB) of A and B, 84a and
84b, that is, Al and Bl are reproduted continuously, and by junping
tracks 156, ILB 84e and 84f, that is, A2 and B2 are reproduced. 5 At t
tc, changing over to the second video signal, junping tracks 157,

84i and 84h, that is, C3 and D3 are reproduced. Thus, '

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,

10
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~ 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 fratne on a same .sphce.I By this timevertie.a"_l':filter. 214, it is
effective to lessen the interlace interferencel occﬁrring wﬁen
viewing only the interlace signal by repfoducing the ep_tical disk
recording the_prog,ressive signal by a .DVD player not applicable to
progressive video. A horizontal filter 206a is realized by adding
two pixels in the horizontal direction, and combining into one
pixel. By filtering, however, the resolution of the progressive

video is deteriorated. By the interlace 1nterference video

detecting means 140, by not filtering the image small in -
interference or changing the addition ratio of the adder of the

vertical filter, the filtering effect is_we'akened, 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_terferehce can be removed by the filt-er 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



Al, A2, C3 are reproduced as main signals, and Bl, B2, D3 as

sub-signals, and they are expanded and conbi ned in the expandi ng unit,
and sent into the output unit 110b frdfh the conbining unit 10- 101b, and
together with the sub-picture fromthe sub-picture - decoder 158 and
sound fromthe audi o signal reproducing unit 160, the three signals
are matched in phase in the AV synchroni sm control unit 158, and

i ssued as being matched in timng. ° Accordi ngly, the progressive signal

RS T AR SR T S
sub- pi ct Ur'€ 44 to the filtered image as an identifier for identifying it, and
record.s it én_the optical disk 85 by the recprding means 9.
A specific recording method of filter identifier shown in.
5 .'Fig. 50 is'describefl. A filter idénf_ifier 144 is put into a heade_r in
a GOP which is a pixel unit of MPEG in a stream. "00" meané_
‘there is no filfer; ;'10" shdwé ﬁ‘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
10 GOP, the filt_er'can be turned on and off in every GOP in the
'reproduciﬁg 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).
15 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 piCi;ure and not
issuing progressive image, the inferlace signal is issued directly by
20 -interlace output 145 by éingle speed rotation. | In this -case,
energy-saving effect is obtained.
In the case of trick play or when fhe interlace interference
'removal flltermg 1dent1f1er 144 is OFF a double speed command
146 is sent to a motor_ rotating speed changing unit 385 from a

25 control unit 147, and the optical disk 85 rotates at double speed,



"The seam ess synchroni zing nethod is described | ater.

Referring to Fig. 45, the procedure of synchronizing two . videos and
sound when reproducing two streans si mM#t aneously, 20 such as progressive
vi deos, stereoscopi c videos or scope videos, is descri bed bel ow.
Reproduction of three or four streans such as 720P signal s can be
simlarly realized, and description is onitted her ei n.

First is nentioned a nmethod of synchronizing two video 25 streans in the

I nvention. a4 %Hgvg}oig'}egéﬂre Hfled & I‘é}?rofdtfc%tdpl ace, a

When issuing thus reprod'uced progressive video to an
interlace TV 148 as an interlace signai; a method of removing the
interlace interference is described below. When - the interlace

5 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

10 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

15 signal free from interlace interference removal filter is issued._.
Therefore, by the on/off method of interlace interference removal
filter at the reproducing device side, outputs of progressive lvideo :
"free from deterioration . and. int".erlace. video free from
deteﬁofatioh such as interlace interference are ol:)tained at the

. 20 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 picture quality in trick play is

25 described below. When a command for slow or stﬂl picture



58 system stream reproduced fromthe optical head is once

accunul ated in a track buffer 23, and sent into a first video decoder
69d and a second vi deo decoder 69c. |n4bhe tracks of the opti cal

di sk, two streans of progressive signals, that is, first 5 streamA and
second stream B are recorded alternately in the I nterl eaved bl ock
unit. o

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
5 interlace signal 72b and an even interlace signal 73b are p'rociuced'
‘and issued. ~ As a resﬁit, an. interlace still 'pictﬁre 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
10 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
15 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 interleaﬁing Yideos_ of camera 1-
~ and camera 2, a first stream is reproduced, and it .is changéd over
to a éecond stream interﬁlediately, and issued continuously.
20l | 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

25 and Secqnd video signal, that is, first stream 111 and second



First, the stream A is reproduced by doubl e speed rotation, and

accurmul ation of data in the first track buffer 23a in the track’ buf fer
23 is started. This state is shown i#6Fig. 45 (1), in which at 10 t =t1
to t2, data is accunulated in the portion of one interleaved bl ock
(ILB) 11 .of first video signal in the period of one interleave time
T1. The data quantity in the first track buffer increases, and at t =
t2, it increases to the data quantity of one ILB, and accurrul ati on of

data for thG B%t],fl L mggﬁ thﬁF delifie fria fd?ﬁﬁvhg'ﬁgoxillﬁatélygnal is conplete.

At t =t2, a frer ccunu atiron o ortion of one |ILB over
one GCP of the f | rIﬁt Sq:%%es o0 onhhtﬁe tfil@f:’wdeo 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
5 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
10 the second stream 112b of the _sécond video signal. |

Thus,. wheln ‘the first video siénal is at the time of t = tc in_
-Fig. 35 (2), the picture, sound and sub-picture pf the second viaeo
si_gﬁal are changed over smoothly without in.terruption.

A m.ei:hod of seamless reproduction .by synchronizing the

15 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

20 main interlace video signals Al to An of Odd-line First, and sﬁb-'
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

25 interlace video signals C1 to Cn and sub-interlace video sign_als_ D1



t he second video signal of the streamB is reproduced froma next .
I nterl eaved block 12 of the optical disk, and as indicated by a solid
line in Fig. 45 (4), at t = t2, accunmuMdti on of data of second video 20

signal is stated in a second track buffer 23b, and data is accunul at ed
In the second track buffer 23b up tot =1t6. At the sane time, fromt

=t2to t8, as shown in Fig. 45 (7), (10), the first vi deo signal and

second video signal are fed into the fiTst video decoder 69c and

Zggogd Vi deﬁ"r gjec’oiciiﬁ r%%gré?(gmetphe g ﬁ'c r ‘?Ie ang foa0 tafnaglé =lioéjffer
y syncht ortzf R ¥ SR ﬁ | .
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
5 only to the interleave unit. The progressive signals-of the first
video signai are se_pareted info t_vc-ro' interlace _signals, _tha't is, odd_-
..first main signal and‘even-first'sub~signa1, in the first video eignal
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
10 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 quantity can be decreased. In the case |
of pregressive videe, since the correlation of adja_ceni; odd line aﬁd -
even line is Qery close, the information quantity. of differential
15 signal between the two is small. By calculating the difference, it
is effective to reduce the information quantity substantlally
In the divided recording method of the invention using
this differential unit 116a, as shown in Fig. 44, a 720P or 720-1ine _
progress signel 182 or 1050P progressive video 182.a are sepa'rated.
20 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 eomﬁlementary
information 186 are determined, and this difféfen_tial information

25 185 can be separated into four streams 188c, 188d, 188e, 188f in



59

shown in Fi
data fromt
fromtinme t

stanp, that is, the tinme of VPTS. These I nput signals are,

g. 45 (8), (11) are issued as two sets of expanded vi deo
he first video decoder 69c 48d second vi deo decoder 69d,

= t3 del ayed by the video delay time twd as the MPEG 5

expansion process time. Fromt =1t4 to t10, the two video data of
stream A and stream B are conbined into a progressive signal .

total by the second video signal separator 78¢ 'and_ third video

signal separator 78d.  Sending them to the compressing unit 103,
and interleaving with the interleave 113a, six streams are recorded
in each angle of the optical disk 187.

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

10

15

_wif.hout'passviford.' By protecting the streams 188dc, 188d, 188e,

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 optical disk 187. More specifically, in the DVD

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

188f with password, it cannot be opened easily in the conventional

‘reproducing device, thereby avoiding presentation of abnormal

20

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

25

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

as



the progressive transforming unit 170, and the prbgressive signal . for

the portion of one interleaved bl ock.is issued. Thus, fromt
=t2to t8, data of one interleaved bl 48k is put 10 into the decoder.
Therefore, nearly at a sanme rate, data in the first track buffer 23a
and second track buffer 23b are consuned and decreased. Hence, as
showmn in Fig. 45 (2), the data quantity' in the first track buffer is
-decr eased fromt2 tot7, and at t = it i-s decreased to 1/2 of one
ILB. At t _t ugadl%‘lal'afﬁsq;%écfdt@?lé)dve ﬁlod]&tQSi e PCP2. 5 Framts, and
i ncrement ang decrefient are . cancel ed, the quantity continues to :

I ncr eas,e. Upthese fourtsaetsr(?fa&mdlgas shown in Fig. 86, a recording stream 117 .
is generated. ‘In the recordin-g stream 117, the data are arranged
| in the sequence of Al, Bl1, C1, Dl,- A2, B2, C2, D2,.and i'ecorded on
5 an optical disk 155 by recordmg 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 unii; is
10 described later. |
In the abeve. e.xplanation, MPEG signals of one GOP_'or
more are recorded in each interleaved block, and strictly speaking,
since ene'interle'aved block is limited to about 0.5 sec or less, the
video 'signals can be recorded for the portion of 30 fields at
15. maximum: | .Therefore, at 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
.20 obtained unless the DVD standard is satlsfled In the DVD
standard, each ehapter, that- is, _each VOB must stai't with Odd--line
First. When the progressive signal of the invention is s'epalrat'e.d,
-as shown in Fig. 22, ..the interlaee signal is main, and th.e signal is
an odd line,. that i_s, Odd-line First, but the sub_-signal is an even

25 line, that is, Even-line First.. Accordingly, in the invention, as



one ILB at t =t8, but sane as at t = t2, input into the first decoder

69c begins at t =18, and hence the quantity conti nues to decrease up
tot =t11, and finally the buffer neﬁ@ry guantity is worth a half 20

| LB. - In Fig. 45 (4), transition of nenory quantity in the
second . track buffer 23a as the buffer quantity of the streamB is

descri bed. At t t2, input of data Bl of streamB in the interleaved

bl ock 12 into the second track buffer 23b begins, and at the sane time .

25 transfggoph fipwegBas! Bhe ﬁﬁb%réeﬁmdviamo'/sechsra@seﬁaaﬁ@d 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
5 The first VOB 118 composed of main signal Starts with the odd
interlace signal 79a of odd ﬁne 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
10 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 dumlmy field 121 is .reproduced
'continnonsly later. Unnatural feelmg may be eliminated when
reproducing by copymg the image of the even 1nterlace signal 80b
15 or field picture of odd interlace signal 79b.

A compressing method is described below. . Interlace
signals 79a, 80a of the first VOB 118 are assembled into a field pair
125a, and coded in a frame encoder 123a, and a frame coded signal

_ 127a is produced.
20 On the other hand, the dummy field 121 of the second VOB
119 is coded in a field unit in a field encoder 124b in e 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 interiace
signal 79b are assembled into a first field pair 126a., and coded in

25 frame in a frame encoder 123b in the compressing unit 82b, and a



-~ 60 t hereby canceling to 1/2, the buffer quantity at t =t6 is half

| LB. In the case of multi-angle recording of two angles of progressive
signal in.the invention, since there a®d four streams, that is, four

interl eaved bl ocks, fromt =16 to t7, tracks nust be junped from 5

interl eaved blocks 13, 14 to |5 During this tj junp tinme 197,
reproduction input of data fromthe optical disk is interrupted, and

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

5 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 -

10 signal and frame coded éignal 128a of the sub;signa_l'. When
reproduc‘ing progr':essive'vi'deo, the output timing of the sub-sig_nal_.
musts be advanced 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

15 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 difectly.

| However, at the beginning of the second VOB119, the dummy field
129 is inserted ‘as mentioned in Fig. 83. Accordingly, when

20 reproduéed 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
takeé tirhe 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 l;y_two

25 metho_ds.



the buffer quantity in the strean1B continues to decrease up to t =

t8, and becones nearly zero at t =18. ° At t = t8, reproduction
data of data B2 of the interleaved 10952l ock 16 is entered, and it begins
to increase again, and at t = t11, the nmenory quantity of the second
track buffer is half ILB. At t = t11, junping tracks, interleaved

bl ocks 17, 18 are skipped, and interl eaved block 19 of A3 is accessed.
This operation is repeated. 15 . The m ni num - requi red nmenory’

capacity for the tygck first BNE{1R6d,23neUTEIN0 dbddNsikhhatt 12526k BRETer 23a
_and second track

beginning of the second VOB 119 is once put into an expanding unit
132;' and if p_rogressive id_.entificati'on information is entet_'ed in the
'process of expan&ing by field expa-nding process or after expanding,
5 the progressive process changeover nnit 185 is changed to yes, and
‘the dummy fieid 121 is skipped by dummy field de-touf means 132,
~and the even int_eriace sfgnal SOb is iseued first, which is followed
by the even interlace signal 79b. This s_ignal'is slync.hroni.z.ed, by .
synchronizing means 133, with an audio signal 134 recordea in the.
10 main signal and sub-title or ‘sub-picture 135, and. progressive
images 93a, 93b 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 e.xis are issued.
15 Incidentally, if progressive 'identific_ation information is not -
provided, the progressive changeover unit 135 is changed over.to
No, and dummy field 121 is not removed, and hence the progressive -
video is not trans.formed', and the interlace eignal 136_ is issued.
Thie intel;lace signal 136 is issned in a conventional DVD player
20 without progressive function. Thus, turning on the dummy field
detour means 132 in the case of progressive process, and off
otherw1se the 1nter1ace signal of ordmary field coding can be
normally reproduced w1thout droppmg the f1rst field.
A second method is described below. This is employed

25 when the dummy field 129 is a fleld coded GOP, and it can be



buffer 23b of the systemof the invention is described bel ow. The

track buffer capacity 198 indicated by dotted line in Fig. 45 (4).

shows the data quantity summing up the @ ack buffer 23a and track 20
buffer 23b. By thus setting the capacity of at |least one ILB in -

total in the track buffer, seam ess reproduction is realized. '

In the invention, it is effective to prevent overflow or under f| ow of
track buffer by setting the total capacity of the track buffer 23

compr i s1ng_Lbfakabid (F6m A0 RO AR adle MUMLGH ARV eBerdf dBLOGNAT MO
I n progressive reproduction of the Invention. t he _ :
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
5 13ib, or it may be skippe_d at the time of output of the buffer 131b.
_In the expénding unit 88b, only the frame or field information of
the suli-sign'al_ making a ;iair with the main signal is entered.
Thus, by the ordinary means shown in Fig. 21, the even interlace
' signalI 80 and odd interlace signal 79b are expanded and interlace
10 | transformed, and synchronized with- the main signal in the
Synchrbnizin'g means 133, and tra‘nsforme_d into progressive signals
93a, 93b in the progressive transforming unii: 90.
In the second method, since tlie dummy field is renioved in
the étage of coded information, it is not necéssary to c'hange the
15 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
20 therefore, same as the _seamleés muli:i-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 aii -effect'.of increasirig the recor_ding time. |
Thus, by skipping tiie dummy field 121 'onlyl in the case of

25 progressive process, it is effective to reproduce the progressive



61 changeovér met hod of s'y'stem clock STCin the case of two streans
I's described later in Fig. 31, there are two streans A and B in the

case of progressive reproduction. In 9 s case, supposing the two
streans of two interlace signals for conposing progressive signals 5 of
one ILB to be A1 and B1, the data of the first streamAl is r epr oduced

~in a period of half ILB as shown in Fig. 31 (1), and all
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
5 | (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
10 angle. _Co_ndi'tion 2, there is no GOP of one field é.onsecutivély to
this GOP of one field. Conditioﬁ 3, the béginning GOP of (2n-1)-

_ th angle ié not one field. At step 138d,. checking if these |
conditions é.ré satisfied or nof, and if No, int'erla;:e-is processed at
step 138e,- and only (2n-1)-th angle is issued. If Yes, changing

15 | 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 jump‘s to step 13_8j, 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

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

| skipping the first offset time td (default: 1/60 seé) of VOB. At
step 138j, the main signal of (2n-1)-th angle and sub-signal of 2n-
th angle are .décoded ahd synchronized, and éombined_ inf;o a -
progressive signal. At step 188k, issuing a progressive image,

25 when issuing seamless multi-angle at step 138m, advancing to step



data is accunulated in the buffer. Next, the data of the next stream
B is reproduced as Bl after conpletion of reproduction of Al as shown
in Fig. 31 (2), and is accunulated in ®he buffer. In 10 this case, as
menti oned above, since the reproduction data fromthe optical disk is
controlled by the streamB in Fig. 31 (2), the track buffer will not
overflow. The SCR or streamclock fromthe track buffer of stream A or
stream B shown in Fig. 31 (3) is nearly .synchroni zed with the

reproducti gryasf aédclp?ﬁtrhtrléa%dtbﬁ@cﬁto?%ﬁ‘?) tﬁ%naeomu 1&91 2lfik and

the counter Is reset. Since the streamB I'S 1ssue oubl e speed

the streamgl Qakdl S WH G BY SRS Ble first one.  Or, at the time of

interlace transfer'mation, the output sequence of odd line and even
line fields is reversed. At step 138p, the progressive image is
5 combined and issued.

Fig. 48 is a time chart when us1ng the encoder of MPEG2
generally used at the present Most of the existing encoders ean
process only the interlac‘e signals of which first iinage begins with
odd-first line. On the other .hland, as shown in Fig. 48 (2) in which

10 the progressive signal in.Fi_g. 48 (1) is divided,.the main signal by
dividing the progressive signal is odd-first, and is hence encoded
from the first field. However, the sub-signal shovi*n in Fig. 48 (3)
has an even- -first beginning image, and the signal of t = t-1 in the
first field isl_ not encoded, and encoding starts from t = t0. That is,

16 only a pair of images 282c, 232d can be encoded. In this case, the
boundary of the first VOB and second VOB is deviated by one field
in the sub-signal as compared with the main signal. | Therefore,
when reproducing consecutive VO'Bs,'VOBs are smoothly connected,
but when jumping from a certain VOB to 'other specific non-

20 consecutive VOB., as shown in Fig. 48 (12), only one main signal can

'be obtained in the beginning field of the .VOB'. Accordingly, in the

invention, discarding' the - image. 232m of the first field, by--
reproducing from the im-age 232n at t = t2, a perfect prog‘ressive
s.ignal is obtained. ~ In this case, by discarding the audio data 233a

25 for the portion of one field at the same time, it is effective that the



at a single speéd as Shdwn in Fig. 31 (3), that ié at 1/2 speed. At .

point G the streamclock is reset. The tinme VPTS2 of output of vi deo
signal of stream B from the video decdfer nust be 20 synchronized in
consideration of the delay tinme Tvd such as MPEG decoding tinme. In
this case, at point |, that is, when the increase of VPTs is
interrupted, or t = Ti, the AV synchronismcontrol is restarted. In
this case, checking VPTS2 of the stream B, by synchroni zing the VPTS1

of the st rea%@hw1tsthfoe%t¥Er|i§23yngl§ro§i¥ﬂPhr onismis realized in a si rrpl e

control .of one system
 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
5 pfogréssive signal shown in Fig. 47 (2), ima"g-in.a‘fy dumm_y fields
-_2345, 234b are set as shpwn in Fig. 47'-(3). rll‘hle time stamp is
a(iVanced by (-)ne_f.i_eld.'. In the 3-2 transforming unit in F1g 47 (5),
three fields, 234a, 234b, 234c, are virtually co.mbi_ned into ohe '
frame 234d. In this case, e_ven-first'identifier should be provided |
10 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
15 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. |
20 Herein, by reference to Fig. 26 ana Fig. 35 (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 -examplé of optical d.isk~1..55, as shown in Fig. 26,
~ streams of four'channgls are interieaved and fecorded in tﬁe

25 interleaved block unit of one GOP unit in the sequence -of Al, B1l,



62 case, the VPTS1 nmay be enployed at the sane tine.
The .audi o data of synchronous stream B of audio is reproduced, and the
STC i s changed over at point H by using SAPTS of stream B as shown in
Fig. 31 (4). The sub-video signal of 5 streamB is al so changed over in
the STC as shown in Fig. 31 (4). Thus, by Av synchroni sm by
using the data of-streanlB by ' ' ' S

' C1, D1, A2, B2, C2, D2, A3, B3, C3, DS. First is the output of the
first video 81gnal mterleaved blocks (ILB) ofA and B, 84a and 84b,"
that is, Al and Bl are reproduced contmuously, and by Jumpmg.
tracks 156, ILB 84e and 84f, that .is, A2 and B2 aré reproduced.

5 l. At t = tec, changing over to the second video signal, jumping trécks
157, ILB 84i and 84h, that is, C3 a'nd_D3 are reproduced. Thus,
Al, A2, .C3 aré reproduced as main s_ignals, and Bi, B2, D3 as
sub-signals, and th_ey ére exbanded and combinea in the expanding
unit, and sent into the outpﬁt_unit 110b from the combining unit
10 101b, and together with- the sﬁb-picture fromj the sub-picture

~decoder 158 and sound from the a_ud_io s'ig-'nal reproducing uni_t 160,
the three signals are matched iﬁ phase in the AV éynchrdni_sm
control unit 158, and iséued as being _matched in timing.
Accordingiy, the progressive signal of_ the first stream and

15 progressive sighal - of thé Second stream are reproduced
continuously withoﬁt seam together with sound and sub-picture.

The seamless synchronizing method is described latef.
Referring to Fig. 45, the prbcedure of synchronizing two
videos and sound when repi‘oducing two streams _simultaneo'usly?
20 sucﬁ 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 deécription is omitted

herein. o

First is mentioned a :ﬂethod'of synchronizing two video

25 streams in the invention. As shown in Fig. 39, in the first place, a . |



priority, AV synchronismis realized by a sinple control. _ I'n
this case, the streans Al, A2 will not overflow as all video data is
accunul ated in the buffer menory. The 88ream B 10 has a possibility of
overflow. 1In the invention, however, by synchronous control at stream
B, as shown in Fig. 31 (6), since the signal flowis controlled by
changl ng over the STC so that the VPTS2 may not exceed the threshold -
of VPTS2, the buffer wi'll not . overflow. 15 Besi des, by using

the voice 59?&?&& ki %Bf%ﬁ:‘ﬂc‘ed frothCP{RAUGHE L] 2Re JRNLisONGHAPOVeE,

the buffer © e au 0o data can
' accumulated in a track buffer 23, and sent into a f1rst 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
5 stream A and eecond.str:eam B are recorded alternately.,'iu the
1nterleaved block unit.
| First, the stream A is reproduced by double speed rotation, -
and accumulation of data in the first track buffer 23a in the track
buffer 23 is started. This sfate is shown. in Fig. 45 (1), in which at -
10 t=tlto t2, data is accumulated iu the porcion of one interleaved
. block (ILB) I1 of first video signal in the period of one inter'leave ,
time T1. . The data uuantity in the first track buffer ilncreases',
and at t = t_2,' it increases to the data quantity of one ILB, und
accumulation of data for the'portion of one ILB of the first video
15 signal is complete. At t =t2, efter'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 reproduced from a next.
interleaved ’blcck 12 of the opti-cal djsk, and as indicated by a solid
line in Fig. 45 (4), at t = t2, accumulation of data of second video
. 20 sigual is steted in a second track buffer 23b, and data is
accumulated 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: secoud video signal ac‘e fed into the first video
decoder 69c and second video decoder 69d from tile truclc buffer 23a

25 and track buffer 23b by synchronizing the video presentation time



be reduced to hal f, and rm_reovef,. as shown in Fig. 31"(4), by '. changi ng

over the STC at point Hat t = Th, the_sound is reproduced snoot hly

wi t hout exceedi ng the APTS threshol d. §%e sub-video 20 information is

al so synchroni zed and reproduced snoothly. Theref ore, the video,

sound, .and sub-vi deo such as sub-title are - synchronized, and the

pi cture and sound are reproduced without seam |In thi.s case, recording
of sound and sub-vi-deo of stream A may be omtted. O, by addi ng sound

and sub-vi daanp, thatSis; oHE t?éeBoftv'BTstremeaa ifpueRigdNIe Gy dhe
exi sting repro u0|ng devi ce,
shown in Fig. 45 (8), (11), are 1ssued as two sets of expanded v1deo
~ data from the first video de-coder 69c and second video decoder 69d,
from ti.me't' = t3 delayed by the video delay time twd as the MPEG
5 e#pansion process time. “From t = t4 to t10, the two- vid;'eo data of
_sfream A and stream B are combined into a progressive. z_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, data of one interleaved block is put
10 into the decoder. Therefore, nearly at a same rate, data 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.
.15 inﬁerleaved block I5 starts, and increment and decrement are
car_lce'led; the quantity continuﬁes to increaée ulp to t = t8, reaching
. oné ILB at.t = t8, but same as ;;.t t _='t_2, input into the fir-ét decoder
69c begin-s af t = t8, and hgnce fhe quantity contfnues to decre.ase
up to .t =t11, and finally the buffer memory quantii;y is worth a half
20 ILB. |
In Fig. 45 (4), transition of memory quantity in the second
~ track buffer 23a as the buffei: quanti.ty of the stfeax_n B is described.
At t = t2,'input of data Bl of stream B in the interlgavéd block I2
into the second track buffer 23b begins, ahd af the same time

25 transfer of data Bl intb the second video decoder 69d s.tarts-:,



63

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 pictur@can be prevented. Thus, by

omtting the data of sound and sub-video in the stream A, the 5 software
.of progressive video, for exanple, a novie of 2 hours can be recorded

in two |layers of a disk according to the interleaved

10

15

20

25

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



bl ock recordi ng nethod of the invention. ‘This effect is described

bel ow. The novie software can- be recorded for about 2 hours and 15
mnutes in a 4.7 GB DVD of one |ayer. ¥Aen the progressive 10 -video of
the invention is directly recorded in two channel s w thout

differential process, it requires a double capacity, that is, 9.4 GB.
However, for exanple, the video signal is 4 Mps, and the sub- vi deo
and audi o signal are nearly 1 Mops.: When 1 Mops. of audio signal is

recor ded i"Qh%%ge%tv@?%mbahoﬁé%&%?é%é}?%%@h ke ga%@%‘?'twol§&-mﬁ5 i s,

90% of data quantity Ts enql anc 4 B 1s , SO that
one- | ayer %S&%s%gﬁ)ep& ?Qﬁgfﬂ\ﬁg?'w%fer%agrg%wroegﬁre%%_s A and B in the

case of progressive _reproduction. In this case, supposing the two
streams of two interlace signals for cdmposing progressive signals
5 of one I,LB; to be Al and Bl, 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
_ 10- thi; casé, as nien-tiohed above, since the reproduétion dat'a 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
15 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
.20 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,

25 synchronism is realized in a-simple control of one -'system. In this



in a two-|ayer disk. - I n the synchronizing nethod of the

I nvention, of the signals in a set of two progressive signals,
supposing the 20 interleaved block d2stream B i s recorded next to the
i nterl eaved bl ock of stream A, as seen from the begi nning of video
data on the optlcal di sk, by putting the beginning data (Ain this
enbodi nent) . in the track'buffer when reproducing other data (B in
this enbodi ment), it is de5|gned to synchronize by usihg mainly the

.25 Sy”CthQQé’StHé‘WT@i'IHQyOJe S Pdedtat thB ameaghid.cal ly, Dby

The audio. data of synchronous stream B of audio is
r_epr_oduced, aﬁd the STC is changed over at point .H by using APTS
of .st'rea_x'n B as shown in F:ig. 31 (4). The sub-videq 'signal of

| 5 .'stream B is also changed over in the_' STC as shown in Fig. 31 (4).

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

| In this case, the streams Al', A2 will not overflow as all
_viaeo data is accumulated in the buffer méméry. The stream B

10 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. '

15 _ .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

20 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

25 B, the stream B2 is reproduced by the existing reproducing device,



64 | changi ng over the syStem clock so that the video tine stanp

VPTS1 of stream B may not exceed the threshold of the VPTS1, the video
and audi o are reproduced synchronousl y6&i thout interrupting the -

'screen. It is enough to read out the stream A fromthe buffer by 5
synchronizing with the tinme information such as VPTS2 which is t he

time stanp of the stream B, so that the control is sinple.:

and by controlling reproduction of stream A by the sebond video
~ signal output control information adding unit 179 shown in Fig. 22,
the trouble of output of silehp picture can be_ pfe'yent_:ed; Thus, by
._omitting the data of sound ﬁndlsub-video in the stream A, the
5 software o.f' progressive video, for example, a movie of 2 Hours éah
be | recorded in two layers o'f a disk ac_.:cording' to the iﬁte'rléaved
‘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
10 video of the invention is directly recorded in two channels without
differential process, it requires a double capacity, that is, 9.4 GB.
However, for example, the video signal is 4 Mbps, and the sub-
video anci audio signal are neé'rly 1. Mbp's.l When 1 Mbps of audio
_signal is recorded in one stream only, the required toté.l is 9 Mbpé.
16 That is, 90% of data quantity is enough, ahd 90% of 9.4 GB is 8.5
GB, so that one-layer disk and ﬁrogressive signals can be recordé.d
in a two-layer disk: | | |
| .In the synchronizing method of the inveﬁtion, of the
signals_ in | a set of two prﬁgressive signa.l's, - s.upposing the
20 interle#ved block of stream B is recofded next to the interleaved
‘block of stream A, as seén ffom the beginning of video data on the
optical disk; by putting the beginning data (A in this embodimént)
in' the track buffer, when reprod‘ucing other d_ata (B lin this
e_mbodimeﬁt), it .i's designed to synchronize by using mainly the

25 synchronous information of stream B. More specifically, by



he invention, it is enough to control the second stream

Thus, in t

synchronously by once accunulatlng the first streamin the buffer, and
the control is secure and sinple. In €4is case, when 10 the size of the
buffer nmenory is set at over one ILB, overflow or under f| ow does not
occur. In the case of the exi sting DVD optical disk

r epr oduci ng device, a standard buffer nmenory of 100 to 300 kB, about
1/5 of ILB is used. In the case of the invention, however, by a
standard  1hg nfg%wverfem xymenere@oélwo WHht thblyileoReRR Ala®n b GVP'PS&OO'UCG
snoothly. . One worth 0.5 to 2 seconds, but in the case

rTuI ti-angl &f stream B may. not exceed the threshold of the VPTS1, the v1deo

10

and audio are reproduced synchronously without interrupting the

screen.” It is enough to reed out the stream A from the buffer by

Sy-hch.roni.zing with the timle information sﬁeh as VPTS2 which is

the time stamp of the stream B, so that the control is simple.
Thus, in the invention, it is enough te control the second

stream synchronously by once eccumulating the first 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 case 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 thé invention, however, by a standard

15

20 .

25

‘buffer memory of one ILB unit, it is possible to reproduce smoothly.

One ILB is worth 0.5 to 2 seconds, but in the case of multi-angle,

since the waiting time is allowed by about one second, it is actually _

used in a range of 0.5 to 1 -sec. | Therefore consuierlng 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_reemory of 1 MB
or more.

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

and seamless reproduction between the inte'rleavedl blocks is



since the waiting tinme is allowed by about one second, it is actually

used in a range of 0.5 to 1 sec. Therefore, considering the stream of
8 Mops at nmaxi mumof 1 sec, in the Dvﬁﬁxnlcal di sk reproduci ng 20 device
of the invention, it is enough to use a buffer nmenory of 1 MB or nore.
In the above operation, the synchronous control unit 166 in Fig. 30
changes over the STC by using the synchronous data of the second vi deo
signal of interleaved blocks 12 and 16 in Fig. 45 (1), 25 and seamnl ess

reproducti pg, RELyeenyhiia ié‘ﬁ%dl?tﬁ\ﬁ%ddglzé’@fﬁdtérleaved blocks 12, 16, by

controllmg the motor rotatmg speed reproducing track while
momtormg the buffer quantity of the stream B, it is optimized so
that the memory qﬁantity of the track buffers 23a, 23b may not

5 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

10 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

15 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. I.
Also, as shown in Fig. 45, when reproduclng a set of 11, I2

20 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

25 changeover timing of STC of the AV synchronous control unit 158



65 realized. When reproducing data of interleaved blocks 12, 16,
by controlling the notor rotating, speed reproducing track while
nonitoring the buffer quantity of the @érean1B, it is optimzed so

that the nenory quantity of the track buffers 23a, 23b may not 5
overflow, and it is effective to decrease the nenory quantity of the
track buffer. The data in the interleaved blocks |1, I5 of the

~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
5 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 evenfodd -
10 tx;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 device si(ie, 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,
15 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
20 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

.25 interleaved blocks becomes odd-first, and the seamless multi-ahgle



stream A are put entirely in the track buffer 23a, and it is not -

suited

for optimzing the buffer size by controlling the
reproduction by the signals - of two st

i's enough yi{iRel 2rn iR chie &@EEaH—l@sS‘%ﬁltisé)nﬂhatrebbéduction, since

10

15

20

the beginning of each ,interleave'd 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, .82.b, 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

®dans- A. Wen reproduced 10 by using |

the audio data of the interleaved blocks 11, I5 in order to match .
with the time stanp of the outputs of video data in Fig. 45 (8), (11),
it is necessary, as shown in Fig. 45 (3), to accunulate audi o data or
sub-vi deo data of one interleaved block or nore in the track buffer 23
(Fig. 39) BReaufl Q‘e??ﬁ&qgédbﬂtgfrﬁ&l 72 (fHODVD) steddard 5 rdproduiciggt he

- audi o data of interleaved bl ocks I |6, as shown in Fig. 45 (5), it



menory quantity of the track buffer 23 (Flg 39) or audi o decoder

buffer 172 (Fig. 39) may be half. Al so, as shown in Fig. 45,
when reproduci ng a set- of 11, I2 20 @&hd a set of 15, 16 cantaining main
signal s and conpl enment ary signals of progressive signals, by

accunmul ating the interl eaved- blocks 11, 15 in the buffer, when the
notor rotation is controlled on t he basi's of the reproduction data of
next interleaved blocks 12, 16, the nenory quantity of the buffer is

decreased. aAq ldcodifle The CRMEPVEOmHAtH HIC e HHimbY m¥tER’ ONOUS

control unit 158
detection compensatlng 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 lo_ad_ decreases. |
5 © 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
10 described. First, the system control unit 21 judges if the optical
disk is set (inserted) in the DVD reproducing device or not. When
_ settiné 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
-15 | 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
20 Fig. 28. When reproducing this progré’m chain group for volume
“menu, the user can designate the. numbers of .d.e_.sired audio data
“and suﬁ-video data. Reprbduction of program.chai,n for volume
menu in reproduction tirﬁe of optical disk méy' be- omitfé'd if not
necessary depending on fhe appli_ca_tion of multimedia data.

25 The system control unit 21 reproduces and displays the



66 in Fig. 30, on the basis of the STC of the interleaved bl ocks
12, 16, it is effective to decode stably w thout overflow of buffer.
Moreover, as shown in Fig. 37, at t he 8% me of progressi've si gnal
reproduction, the nethod of sklpplng the first field of VOB is 5
mentioned, but as a second realistic method, as shown in Fig. 22, in
the recording device 99, of the two inmages of the image with

program chain group for title menu according to the ‘tile group
management informati'on'in the volume information file,.read_s out
the frl_e management inforniation of the video file including the
title selected according to the 'selectien by the user, and Branches
5 into program.chainsof the title beginning. Furtl'rer, this program
chain group is reproduced ~
Fig. 29 is a ﬂowchart showing the detailed procedure of
reproducing proce'ss of the program chain group by the system
.control unit 21. In Fig. 29, at si';eps 285a, 235D, 285c¢, f'irst,__.the
10 system eontrol unit 21 reads out the corresponding program chain
information from the program chain information table of volume
informatiorl file or video file. At step 2356d, if program chain is
not fi'nished, the pr'oeess advances to step'235_e.
Consequently, at step 235e, referring to the seamless
15 eonnection i_nsidruction information of the cell to be transferred
‘next in the program chain information, it is ]udged whether the
connectlon between the present cell and the 1mmed1ate1y preceding
cell is for seamless connectlon or not, and if seamless connectlon is
judged necessary, the process advances to step 235f for seamless
20 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

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



i nterlace transformed odd-first i dentifier 199 and I mage with

even-first

i dentifier 200, only the even-first identifier 200 is

transformed into an odd-first identifief0202 by an even/odd 10
transfornming unit 201, and by adding the odd-first identifier to

MPEG dat a, the beginning of all VOBs beconmes odd-first.
r epr oduci ng devi ce side, as shown in Fig. 21, the dat a of odd fi
identifier 199 and odd-first identifier 202 by even-first

transfor mat i QOB! §_PAMPILERLindSisNeHE TSB! FRKROB. of Lbhe C@ﬁ‘lg'}fﬂg Hd

progressive signal “reproduction or not, if Yes, at step

odd-first 'dﬁ-'}tn'sfféﬁredofleibﬁré%g'ddoﬂt deo Si gnal is changed to

10

- 15

20

25

At the next step 235h, calculatlng "VOB reproduction end
time (VOB E_PTM) - VOB reproductmn start time (VOB_S_PTM),
.1t 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 contrlol unit 158 in F1g.' 30.

| At the same time, at step 23_5.i, the VOB reproduction end
time (VOB_E_PTM) is transferred to the STC changeover timing
control unit 166 as chengeover time T4 of tne STC changeover
switch 162e.

It is instructed to the mecnanicel control unit so as to read
out tlre data until t_he final position of the cell. As a result, the
data of ._.the corresponding cell is transferred to tne 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,
transf_er.to the track 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 oontrol for

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

and Fig. 39.

each
At the
rst-

- seamless reproduction in the invention. = These are detailed



an even-first identifier 200a, and is sent into an interl ace
transformng unit 71b of the MPEG decoder. If No, the identifier .
not changed. In the interlace transfddming unit 71b, since the 20
of the line is issued first fromthe frane i nage of the second

si gnal

, the even-first image is issued. |n the conbining uni t
even-first inmage of the second video signal and the odd-first i
the first video signal are combi ned, and a nor mal progressi ve
I ssued.

10

- 15

20

25

In this ?@h@%&rsthﬂpdggg QP'I@Q g.fudQUdec%ﬁer m@rdlﬁiﬁ%&ld@igs

beconmes odd-firs

e sea ess I'ti-angl e
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 prdcess'ed.

In a first method, referring 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
effset combining unit ' 164, STC setting unij 165, ar-lzd' STC

changeover timing control unit 166.

IS
field
vi deo
90, the
mage of
mage i s

The STC changeover switches 162a, 162b, 162¢c, 162d, 162e :

change over the output value of the STC 163 and output value of

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

respectiveiy te the system 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.

The 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 settlng unit 165 sets STC 1n1t1a1 value given from

" the system control unit or the STC offset combmed 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.



67 . - video is reproduced nornally in the DVD standard reproducing
device. In the case of seanl ess nulti-angle reproduction, since t he
.begi nning of each interleaved block ig23inited to odd-first,: dunmy
field is not required in this nethod, and hence the -5 recording efficiency

I's not | owered. In this second nethod of aligning the
odd-first lines, the ' _ ‘

The STC changeover timing control unit 166 éontrols the
STC changeover. switcheé 162a to 162e and STC setting 165 on the
bas.is of the STC changeoyer timing information given from the
.system 'control_ unit and the STC 6ffset combined value given from
"5 the STC offset éombining ﬁnit 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.
10 " More specifically, it is obtained by subtracting the "VOB
~ reproduction start time (VOB_S_PTM)" described in the DSI of the
system stream #2 to be reproduced next, from the "VOB
reproduction en_d fime‘ (VOB_E_PTM)" des.cribed in thé,DSI'packet
of the syétem stream #1 reproduced in the first place. “Such
15 -information of display time is calculated preliminarily By reading
out by the .'system control unit 167 .when the data being readout
from the optical disk in Fig. 5 is put into the track buffer 23. - |
| The 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
20 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_ fime
is. Oor an arbi_tfary value, and the STC changeover switches 16'2a_to

26 162e in Fig. 30 are always selected at the STC 163 side.



first video signal can be reproduced normally also in the existing

repr oduci ng devi ce. However, when interlace transforned accordi ng
to the odd-first identifier of the secohd video signal in 10 the existing
reproduci ng device, odd and even fields are inverted, and vi deos of
poor quality lowered in resolution are issued. To ~ avoid this, by the
second video signal output limting information addi ng unit expl ai ned
in Fig. 40, when reproducing mﬁth t he. conventional reproducing device,

by recording the i ”RQT{%E %e flowchhFi Eh”ﬁlé hgg ' @HBHEUG%éP%foéTWe

second vi deo signal DVD st andard i1 n’ he optical disk 85
the second thqaez&e%vgqaéwitﬁ:h@QtIGZa 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 value, system stream #1
5. and system stream l#2, are entered,-contihuously in the system
dgcoder'IGi. |
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 '
10 . stream #1 during reproduction is preliminarily set in the STC 163
" from the STC setting unit 165 and is being coun-ted‘ up sequentially
along the reproductioh operafion__. .Fir.st, th_e system céntrol unit
) 167 (Fig. 5) calculates the STC offset vsitlue by the m_ethod
mentioned above, and sets this value in the STC offset com.bining'
15 unit 164 until the final pack pf system stream #1 is put in fhe
: decoder buffer. The STC offset combining unit 164 continues to
- issue the subtrabﬁon value of the STC offset value from thé value
of the STC 163 (step 1.68a). |
The STC changeov‘erl timing control unit 166 obt'ain,s.the.
20 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

26 is given' to the STC value the systen;i decoder 161 refers to, and the



reproduced in the existing reproducing devi ce, and presentation of

unconfortable video to the user can be_avoi ded. . In this
recordi ng device, when conpressing a pai'r of field 20 inmages of odd-first
i mage and transforned odd-first inage by vari able coding in
conpressing units 8la, 82b, if notion detection and conpensation are
done separately, block distortion appears separ at el y when encodi ng
hard-to-conpress inages, and the decoded inmage is dirty when conbi ned

i nto progragainétestiidhg of the Qﬁsteamwlemn #2 tortHehgydtevedeicober b.l)61
enpl oyi ng the same notion vector :
is determined by the SCR descrlbed in the pack header of system
stream #2.
The STC changeover timing control unit 166 obtalns the
5 time T2 when reproductlon of f1nal audio frame of system stream
#1 reproduced f1rs_t is 'term1nated, and changes over the STC
cha_hgeover 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. |
10 - Thereafter the output of the STC offeet'coxrxbining unit 164
is given to the STC value the audio decoder 160 refers to, and the
audie 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'changeover timing control unit 166 obtains the
15 . time T3, T’3 when decoding of final video frame of main signal and’
.. sub-signal of system stream #1 repreduced 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 T3 is described bélow.
20 Thereafter the outf:ut of the STC of-fset combining unit 164 is given
. to the STC'value. the system decoders 69c, 69d refer to, and the
timing of \;ideo deeodilrg of the system .stream #2 is determined by
fhe VPTS de_scribed in the video _ﬁacket of system stream #2. The
STC changeover timing_contriol unit 166 obtains the time T4 when -

25 reproduction output of final video frame of system stream #1
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and encodi ng the notion conpensation by the sanme notion

detecti on conpensating unit 205, when t_;@g fields are decoded, the

bl ock distortions are aligned and are héWce | ess obvious. At the same
time, the encoding | oad decreases. 5 The operation of the AV
synchronous control unit 158 is described. Since the AV synchronous

control unit is one of the

10 .

15

20

25

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 output of the STC 163 is given to the STC

value the audio decoder 160, video decoders 69d, 69c¢, video output
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



nmost inportant units in the invention, and i's hence described in

particul ar detail. The operg iron of the systemcontrol unit 21
inFig. 5is 10 descri bed. First, the %sten1contro| unit 21 judges if

t he opti cal disk is set (|nserted) in the DVD reproduci ng device or
not. Wen setting is detected,. by controlling the nmechanical control
unit and signal control unit, the disk rotation is controlled until

st abl e reading is achieved, and the optical pickup is noved when 15

stabilized, ajfhigwwweel tisdinghéontmliniitfide shown in Fig. 28 is read

ot In particular, as for T4,- the "VOB reproduction end time
(VOB_E_PTM)“ recorded in." the DSI used when detefminin_g f_he
_S-TC offset can be directly used. |

5 ' 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.

10 . I'1-1 the second means, | the ti.ming for reading 6ut is
obtamed from the t1m1ng of wntmg beginning data of system
stream #2 into the track buffer 23 video decoder buffers 171 171a,

. and audlo decoder buffer 172
Assuming the track buffer 23 to be a ring buffer compoéed

15 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

20 1nd1cated by the write pointer and the address indicated by the
read pointer when the target pack is written in.

The.system control unit 21 designates and reads out the
Beginning ad&ress of the system stream #2 on the optical disk when
: tran_sfe_rrinlg. from system stream #1 to reproduction of system

256 stream #2, so that the moment when the beginning data of the



Furthernore, the systemcontrol unit 21 reproduces the program chai n

group for volunme nmenu according to the ¥o|une menu managenent
information in the volune information ?ile_in 20 Fig. 28. Wen ,
reproduci ng this program chain group for vol une menu, the user can
desi gnate the nunbers of desired audio data and sub-vi deo data. -

" Reproduction of programchain for vol une menu in reproduction tinme of
optical disk may be omtted if not necessary dependi ng on the

appl i cati ogysteiulstis®ai #2alsastofdd . in the trhRk WFEHM ZPNY Andwh! 21
reproduces and displ ays the
Consequently, by markmg the address where the beginning pack of
the system stream #2 is wr1tten, the moment when one pack
before is read out completely_is supposed to be T1, and the time T1
5 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
10 to the video buffer 171 and audio buffer 172 in the sﬁbsequeht
~ transfer. |
Thus, by managing each deceder buffer same as .fhe buffer
management of the track buffer 21, the two video decoders 69c, 69d |
and audio decoder 160 obtain T2, T3 the moment the final packet of
15 system stresm #1 is transferred. |
In detection ef T1, however, if all data a;'e read out from
the video deeoder buffer 171 or audio decoder buffer 172 (right
aftes decoding of final frame of system stresm #1) and data to be
written in has not reached yet (the transfer time between packs is
20 vacant), since there is no data to be wr.itten in, the-address cannot
be managed. In this case, too, since the packet of the frame to be
decoded nexf 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

25 moment to be T2 or T3.
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managenent

file managenent information of the vi dé8 file includi ng t he

program chain group for title menu according to the tile group

information in the volune information file, reads out

title

t he

sel ected according to the selection by the user, and branches 5 into
program chains of the title beginning. Further, this program chain

group is r

epr oduced.

" 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.

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

10

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

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

15

20

processing the stream is described.

Next, referring to the graph in Fig. 31, the method of

seamless connection control acco'rding to the flow in the flowchart )

in Fig. 48 is described.
Start timing of seamless connection control is obtained in
the SCR graph in Fig. 81 (8). The period of continuous increase of

SCR value in this graph correspends to the pe_riod of transfer of

syst'em stream #1 from the track buffer 238 (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

25

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



Fig. 29 is a flowhart show ng the detail ed procedure of repr oduci ng
process of the program chain group by the system control unit 21. In
Fig. 29, at steps 235a, 235b, 235c, fi¥8t, the 10 systemcontrol unit 21
reads out the correspondi ng program chain i nformati on fromthe program
chain informati on table of vol une dAnformation file or video file. At
step 235d, if programchain is not finished, the process advances to
step 235e. Consequently, at .step 235e, referring to the

eSS, Y SR e St skl et
whet her the(turn off) the AV synchronous mechanism of the reproduétion
output unit.
Detection of SCR value of 0 is also possible after
5 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
10 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
.15 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 s&nchroniém imﬁ:tediately (at time Ti) after
de.tect.i-on of ap'pearance of both poi_nt H and point 1.
20 | ~ When the_ value of SCR is not set in the- STC in the period
'. Grom time Tg to time Ti, or when the value of APTS_é.hd value of
V?TS are coﬁpéred directly, the 'off p"eriod of AV synchronous
méchanisfn mdy be further shortened. | i
Fbr_this purpose, by monitoring both value§ of APTS of

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



connection between the present cell and the inmmediately preceding

is for seam ess connection or not, and if seam ess connection is

j udged necessary, the.process advances &b step 235f for seam ess 20
connection process, and i'f seam ess connection is not necessary,

cel l

t he

process advances to ordinary connection process. At step
235f, reading the DSl packet by controlling the mechani cal control
unit and signal processing unit, the VOB . reproduction end tine

(VOB E_PTM da%hSHbaedink tWhecbSiingackat o6, when't SRhe! baliensdginsedof | rst,

and the VOB reproduction start tine

10

15

20

25

decrease first, it is detected, and the AV synchronism mechanism is
turned off immediately, that is, at time Th in Fig. 31.
However, as explained herein, when judging t.h.e timing by

detecting if increase of the value. of APTS. and ‘value of VPTS is

cont'in_uing or not, it is evident that the value of APTS and value of

VPTS are sure to decrease when the system stream is connected.

In other words, it is enough when the final values of 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 APTS and VPTS.
To create the system stream, hence, it may be composed so
that the 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



70 (VOB S PTM existing in the DSI packet of the cell to be
transferred next are read out. . o At the next step 235h,

cal cul ating "VOB reproduction end 18k (VOB_E_PTV - VOB reproducti on
start tinme (VOB _SPTM, 5 it is transferred as the STC offset of this cell
and the cell . transferred i medi ately béfore, to the STC of fset

conbi ning unit

turn-on timing of AV synchronous mechanism after : systeni
stream cbnnection, the method of judging if the Valués of APTS aqd
VPT'S' are increasing or not is mentioned, but it is. also possible to
realize _by' the fi)lloWing judgement of thre_shold. First, at the

5 re'p_roducin:g..device s.ide,., 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. |

10 | 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

- 16 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 reprdductiqn without di.st"urbance in reproduction state is
r’ealiied at the junctidn_ of system streams. |

20
Industrial 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.

256 alternately, in a progressive (stereoscopic) applicable type



164 in the AV synchronous control unit 158 in Fig. 30.

235j, and 2gppedacidy ! B6videdNPrdRressiveer (stbPEosYRAERMVERSOS can be
information at step 235c is read out.

10

obtained by reproducing 1nformat10n of both r1ght and left

' At the
sane tinme, at step 235i, the VOB reproducti on end time (VOB_E PTM is
transferred to the STC changeover tim 10 - control unit 166 as :
changeover tinme T4 of the STC changeover switch 162e. It

-is instructed to the mechanical control unit so as to read ~out the
data until the final position of the cell. As a result, the dat a of
the corresponding cell is transferred to the track buffer 23 15 at step

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

15

20

25

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 contents by

mistake into the right eye and left eye of the stereoscopic .

television.

In the stereoscopic'vidéo applicable reproducing device,

using the pointer used in two dimensions, the method of the

invention for changing the access procedure is em,pioyed only when

the stereoscopic video identifier is present, so that the stereoscopic

videos can be reproduced continuously. Hence the stereoscopic

video applicable reproducing device can be realized without

changing the two-dimensional format.



At step 235e, if judged not to be seam ess connection,

track buffer 23 is effected up tot he end of the syst pRHIS SHEERY HAS BEEN
the programchain information at step 85c is 20 read ouf. REPLACED
Next are'{hix heathBedn\m lasgbodi ments relating to AV " synChT ONouUs COTTT ot
nmet hod of onnectlon control for = sean ess reproduction.in
“the i nvent e detail ed expl anati on about the AV
ynchronous con ro |t 158 in Fig. 26 25 and Flg 39.
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 sa1d first and second 1nterleaved blocks has a
video stream of more than 1 GOP (Group of Pictures) and less than
20 30 GOP whlch.1s segmented b-y data segmentmg 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.

A



71 The svsten1de¢oder 161, audi o decoder 160 vi deo

decoders 69c, 69d, and sub vi deo decoder 159 in Flg

synchr oni zed rmsmm epbiget em ti meB4l ock given from §§§$ﬁ;4§éﬁﬁﬂs
control r" ii" and the data in the systenistre o
processed. 5 irst nmethod, referring to Fig. 30, the AV
synchr onous control unit 158 is expl ained. -

3.' An ,obfical disk according to claim 1, wherein said
second interleaved block has a same timing information with a
timing information_fecorded on said first i.nterleave-d block; and
| said first and said second inferleaved blocks are
5 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
10 video stream: recorde& on tracks of éaid optical disk in certain
order, |
Wher_eih said originﬁi video signal is séparated into a
plqra'lity of video streams including said first and said second
video stream iﬂ a vertical -and/or a horizontal direction by
15 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
20 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; |

25 - said data unit-has frame signals of more than 1

* c L M H *



In Fig. 30+ the;ﬁv“sy‘cﬁfoﬁﬁﬁs control unit is conposed of TH
changeover s kehefs BEAReplkeRD, 162, 162d, STC 163, STC ’fgﬁ ”AS BEEN
conbi ni ng un| t| ng unit ®5, and STC 10 chan

I“ The STC changeover sw tches 162a, 162b

control un|t
162c, 162d, e over the output value of the STC 163 and

out put val ue of the STC of fset conmbining unit 164 as reference cl ock
to be given respectively to the system decoder 161, audi o decoder 160,

main 15 VUsP @eAdPbr B6tuid) diid essSIeRadH0 GTP vaﬁiblﬁﬂé)s&gdﬁqlﬂiqcoder

 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
recorde'd 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 *




The STC 163 is a reference clock for the entire MPEG decoder in Fig.
39 in ordinary reproduction. The STC of fset. conbi ning unit

164 continues to issue the 20 - value &% subtracting the STC of fset val ue
given fromthe system - control, fromthe value of the STC 163.

The STC setting unit 165 sets STC initial value given from t he system
control unit or the STC offset conbi ned val ue gi ven fromthe STC

of fset conmbining unit 164, to the STC 163 at the 25 timng given fromthe

STC changeover tim nggCOnkhQYptdfat dikkbaccording 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
5 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
siénals are recorded as said first video stream and_ the other
10 inter-lace signals are recorded és said second video stream. |
| 9. An optical disk according to claim 8, wherein a
restriction information is further recorded-oﬁ said optical _disk;
| &herein said information is for restricting reprbduction
of a video stream other than the video stream of said first inter- .
15 '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. _
20 | | 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;

25 said first inter-lace signal starts 'Odd-Line first

* c L L] S *



72 The STC changeover ti i ng control unit 166 controls the
~ STC changeover switches 162a to 162e ggg STC setting 165 on the basi s
of the STC changeover timng infornmati given fromthe system contr ol
unit and the STC of fset conbined value given from 5 the STC offset
conbining unit 164. - The STC offset value is an offset val ue
used when
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.
5 _ -~ '12.» An optical disk according to claim iO, furfher
comprising a filtering identifier recorded on said optical disk;
| wherein said filter-ing_ident'ifier indicalttes. fh_at said
_ -inter-labe signals are obtained by filtering said progressive signal.é
by a low-pass_filter , thps rempving the vertic:-al high ffequency
- 10 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’
15 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 secon_d
20 .inter-lace signals are recorded as said first. video si;ream 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

25 said second video stream.

* C L M S *



chang| ng thie STC val ue when continuously reproduci ng by 'cm]sgﬂermgw BEEN
system st r@ﬁmhe#thaandnk stream #2 having di ff er gnt _STﬁEpmaggal
It b

val ues. i s obtained by sub
"VOB
syst em st rea

peC|f|caIIy
t tine (VOB_S PTM" described in the DSI of the
reproduced next, fromthe "VOB reproducti on end
tinme (VCB_E_PTM " described in the DSI packet ~of the system stream #1
reproduced in the first place. Such 15 information of display tine is
cal cul ated prelimnaridy MAnragdealpdisk aceviding tbelajmt®&m control unit 167

when the dat a being readout
wherein sa1d orlgmal v1deo signals are progresswe

picture signals;
' first inter-lace signals and second interélace signals |
5 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 sec.on‘d inter-iace signals start with even line first;
one of 'said first intef—lace signals and said second
10 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
15 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
- 20 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

25 | block has first timing information of said first video stream ;and

AR



fromthe optical disk in Fig. 5is put into the track buffer 23.

The cal cul ated of fset value is given to the STC of f set conbi ni ng unit
164 until the final pack of the Systen$%trean1#1 is 20 fed into the
system decoder 161. The data decodi ng processing unit 165 in
Fig. 5 operates as an MPEG decoder except when controlling seanl ess
connection. .’ The STC offset given fromthe systemcontrol unit 167 at
this tine is O or an arbitrary value, and the STC changeover sw tches

162a to 25§26 doh dFirterRa v ED Rkl $s 56¢Ed Elindh g tifi€orad &tibm3oHsalil
second video stream; - |
a buffer memory to store said reproduced first
interlea.ved blocks and said second interleaved block's; |
5 | first decoding means for decoding fir_st_pictui;e
signals;
second de‘codi'_ng meaﬁs for decoding sécdnd plic.:i_:t.lrel
| signalé; |
composition means for composing said first picture
10 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_u.cing .device. of claim 15, further
comprising a d_ete_cting means for detecting a composition -
15 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 ;ietectg the composition identification information.
20 <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
B ihterleav‘e_d blocks are r_eéoxded_next 1;0 said Sécond interleaVéd :
blocks; and

25 reproducing a secpnd picture data of said second

N O D



73

system streans not continuous in the STC val ue,
system stream #2, are entered continuously in the system

10

15

20

25

Referring to the flowhart in Fig. 38, changeover of STC
changeover sw tches 162a to 162e and qperation of STC 163 at the ’
junction of the system streans are ex Uined below in the case two

interleaved blocks first,
| storing said second picture data of sg'id second
intérleaved blocks on sa.id buffer memory;
| reproducing a first picture data of said first
interleaved 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

W

decoder

systemstream#1 5 and

161.



Expl anati ons of SCR, APTS, VPTS, VDTS of the system stream #1 and

system stream #2 to be entered are omtted. Suppose the STC
initial value corresponding to the sys?ém - 10 stream #1 during
reproduction is prelimnarily set in the STC 163 fromthe STC setting
unit 165 and is being counted up sequentially al ong 't he reproduction
operation. First, the systemcontrol. unit 167 (Fig. 5) calculates the
STC of fset val ue by the method menti oned above, and sets this value in
the STC offset conbppédlg 15 unit 164 until the final pack of system .
‘stream #1 is put in the decoder buffer. The STC offset conbining unlt _
164 continues to-  gtoring said sound data on said buffer memory taking

precedence over the other,
| decodmg sound signals from said sound data by said
5 sound signa_l decoding means; |
| _s'y‘nchronizi'ng s:aid'sound signals _and said picture_
signé.ls by s'aid. Picture-Sound synchr-o_'noﬁs means; |
.out'put-ting said sound sign_al_s.- |
19. A reprodu.cing dex;ice of claim 15, further
10 comprising; |
a low-pass filter for attenuating a verfical and/or
horizontal high frequency comﬁdnent of picture signals, wher_:-)in
| said composed picture signal is not att’enuéted and
'lbu'tpuil:ted by ‘said low pass filter v_.v-heln. obtaining a composed
15 pi'ctufé signal by said compositibn means; and
|  said composed-picture signal is attehuated by said
.ldw pass filfer when obtaining either th'e. vertical constituent or the
-' horizontal constit-uent of picture sign.als having a lower .resolutio'n
than said composed picture signals.

20 : 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;

25 ‘wherein said low-pass filter is turned off when said

L]



I ssue t he sub.traction val ue of the STC offéet value fromthe val ue of
the STC 163 (step 168a). The STC changeover tim.ng control
unit 166 obtains the 20 time T1 when?fhe final pack in the system stream
- #1 reproduced first is put into the decoder buffer, and changes over
the STC "changeover. switch 162a to the output side of the STC offset
conbining unit 164 at tine Tl (step 168Db). Thereafter the
out put of the STC of fset conbining unit 164 25 is given to the STC val ue
the systemddecoon h@insedeyestisnidPilteri®g identification information.

21. A reproducmg 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
5 _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
10 | | '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
15 - means;
"whereby composéd picture signal is dec_Oded from
said base picture sign’al and said difference picture signal by said
" difference decoding means.
| 23. A reproducing device of claim 15.lha\_ring at leas_t
20 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
25 picture signal by said second decoding means;

. .
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W§r§|'!§§'t‘é&3 B2EN rst em decoder

74 _-——t—fansfer tTim ng of the system

161 s, gﬁe%ﬁjidg‘ggﬁdle ed he SCR descrjbdd i n RERLygadk header of system
st ream #2 Y he STC change%’\/er tirmng it 166 obtains
t he ﬂ“\m \i duction of final audio franme of system stream
#1 reproduc erm nat ed, and changes over the STC

| 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
5 o o outputting said progressive picture signal.
24. | A reproducing device of clairn 23; wherein a
reproduction-. _ |
| of _said optical disk is proceese'd by steps of;
~attenuating saia progressive picture signal.by a loxlvv-.
10 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;
15 - o 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
.20 from said firet output means and said inter-lace pieture 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

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

W



changeover switch 162b to the output si de'-of the STC of f set conbi ni ng
uni t 18nuseﬂheammea}23 xiz;eqp _168c) T nmet hod of - obtaining tinme T2 is

descri be§ Thereafter the out put of the STC offset

‘conbi ni n IS gi Vapmieo—t-he e the audi o decoder. 160
refers t audi o uﬁﬂstsﬂﬁﬁfﬁ e systemstream#2 is
det er m ned by the APTS degcri be BEPEAG audifjo packet of system stream
#2. - The STC chang®0T g control unit 166 obtains the

15 time T3, T 3 whewhdeetrdiamndeabt ftiwmvalideicdstrefamasrincfudinignssidgnal and
sub signal of system stream #1 reproduced first is term nated, and

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 val;iable, 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 stream 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 )




changes over the STC changeover swi t ches 162c, 162d to the out put

of the STgs: Y'ng unit 164 aée time T3, T' 3 (step 168
met hod of: m T3 is descrl b % below. 20 Thereafter the

of the ST

hi ng unit Aodeis—gi-ven 1t o the STC val ue

si de
d). The
out put
t he

syst em decoders 69c, 69d refer to TH\GdSHi:E' HAS BEENW ng of video decoding of
the system stream #2 i s determ nefl by REPLACER VPT{ described in the video
packet of system.stream #2. The STC Tthangeover timng control

obtains the time T4 whetherdin sad@rHdupiétarreosiizmal 1@fsépanalteul1dﬂ;a arame of
system stream #1

10

- 16

20

25

first inter-lace signal which starts Odd-Line first and a second

inter-lace signal which starts Even-Line first;

said first video stream comprises said first inter-lace

.sig'nal; and

unit 166.

said second video stream comprises said second inter- -

lace sighal.

.. 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 stream;
a buffer memory to store reproduced picture 'signals;

first decoding means for decoding first picture

signals;

second decoding means for decoding second picture
signals;

- synchronizing means for synchronizing said first

* C L L 3 *



75 reproduced first is term nated, .and chahges over the STC

changeover switch 162e to the output sjgde of the STC offset ~conbi ni ng
unit 164 at tine T4 (step 168e). The t hod of ‘obtaining time T4 |s
descri bed below. 5 Thereafter the output of the STC offset
conbining unit 164 I's given to the STC val ue the video out put

changeover switch 169
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
5 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
10 timing information.
33. An opt'ical disk reproducing device of claim 32,
wherein said output means for outputting sé.id first picture signal
- and said se;éo_nd picturé signal indepexidently-as said 38-D pic'ture
signal for a right eye and said 8-D picture signa_l for a left eye |
15 ~or ,alternatively, outputting in the time s'heari.ng manner said first
pictﬁre signal for é right ejze 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,
20 wherein a reproduction process of an optical disk conﬁ)rises steps
of:
reproducing a second p@cture data of said second _
interleaved block; |
storing said second picture data on said buffér _

25 memory;
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and sub-vi deo decoder 159 refer to, and the tim ng of video output and
sub-vi deo out put of system stream #2 | determ ned by VPTS and SPTS
described in the video packet and sub- 3 deo packet of 10 system stream
#2. When changeover of these STC changeover switches 162a

to 162e is-over, the STC setting unit 165 sets the value given from

the STC of fset conbining unit 164 in the STC 162 (step 168f) (which is
cal l ed rel oadi ng of STC 163), and all switches at steps 15 162a to 162e
are changed over to thﬂaB]'ﬂJgkﬁayﬁcﬂmxﬁsﬂeplmﬁﬂgg)xformatmn using shiidr eaf t er

t he output of the STC 163 is given to the STC
first tlmmg 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
5 first decoder : | |
. | reprodﬁcing said s_e'cond-picture signal from said
‘second picture data based on said synchronous fiming information
by said second décoder;
alternatiVeb; o.qtputtihg said first picture signal and
10 said second picture signal i_ndepéhd_éntly as a 3-D picture signal for
right eye and a 3-D picture signal for left eye synchronized with ..
said first timing information and/or. éecond timing inforination-
andlof synchrbnizing timing informatioﬁ and/or outputting in a
timé shearing manner said first picture signal for a right eye and |
15 said second picture signal for a left eye alternately as' one 3-D
picture signal synchronized with said first timing ihformation
and/or second timing information and/or synchronizing timing
information. |
35. An optical disk reprod-uc.ing dévice of claim 34,
20 further éomprising a sound signal decoding means and.a Picture-
Sound syn_chroﬁdus means;
. reproducing a sound' data of said fir_st interleaved block
takmé precedence over the other |
stormg said sound data on said buffer memory;

25 : de_codlng sound signals from said sound data by said

* [ L M S *



val ue the audio decoder 160, video decoders 69d, 69c, video output
changeover. switch 169, and sub-video decoder 159 refer to, and the

operation returns to the normal state928 20 Herein, two neans are
nmentioned as the nethod of obtaining the time Tl to T4 as the STC
changeover tim ng. In the first means, since the time Tl to T4

can be easily
expressi ng

cal cul ated when creating the stream the information
the tinme T1 to T4 is described in the disk prelimnarily,

and the %uﬁ§i£xﬁf&9£6&ﬂnéméa@é reads it out and transmts to the STC

synchronizing said sound sighals and said pictu_re-

signals by said Picture-Sound synchronizing means;

outputting said sound signals.

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 picture signal for a right eye or

left eye from said first picture signal;

10

reproducing a difference sighal of said 3-D picture

signal and said first picture signal;

decoding said 3-D picture signal for a right eye or left

eye which is different from said first picture signal based on said

difference signal and said first picture signal.

15

87. ' An optical disk reproducing device of claim 32,

wherein

said first decoder reproduce said first inter-lace signal'as said first

picture signal; and said second decoder reproduces said second

inter-lace signal as said second picture signal.

20

38. An optical disk reproducing device of claim 32,

further comprising a first output means and a second output

‘means;

wherein said first output means outputs said 3-D

picture signal and said second output means outp'ﬁts said inter-

25 lace signal which is composed of said first picture signal.

* [ L M s *



76 changeover- timng control unit 166. In particul ar,

as for T4, the "VOB reproduction end Ljne (VOB.E_ PTM" recorded in the.
DSI used when determning the - STC’of fset can be directly used. 5
The value to be recorded at this tinme is described on the basis of the

STC val ue .used in the system stream #1 reproduced

39. An_ optical disk reproducing device player for
reproducing at least a main system stream and a.sub system
stream ana a linking information bet\.;veen séid main system
: sfreams or said sub-system streams from an optical disklhaving
5 interleaved blocks recorded thefeon, 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
10 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'buffér.fof temporarily storing data of said
| mé‘in system stream and/or said sub-system stream which is to be
15 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
20 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

25 i composing means for synchronizing a first video

I



~first, and the nonent the count-up value of STC 163 becones the time

Tl to T4, the STC changeover timng .Coml ol unit 166 changes - over the
STC changeover swi tches 162a to 162e. In t he secpnq nmeans, the
timng for reading out is obtained -fromthe timng of witing

begi nni ng data of system stream #2 into the track buffer 23, video
decoder buffers 171, 171a, .and audi o decoder buffer 172.

Assuming the track buffer 23 to be a ring buffer conposed 15 of wite .
poi nter, resignadiofteaid madndatstemestrenm ofrsaidfies ¢ ixﬁﬁlrﬂe’aved bloé]be system

control unit 21 is designed to read out the address
and a second video signal of said sub-system stream of said f1rst
1nter1eaved block referrmg to said timing 1nformat10n composing
into a s1ng1e v1deo signal and outputtmg sa1d smgle video signal.

. 5 . 40. The qpt1cal 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

10 claim 39, wherein said STC is switched by said sw_itchii;g 'means
‘when incréase of a video presentation time stamp (VPTS)
infor.mation of saidfn.lain.system_ stream or said su-b-sy.steml s.tream.
of said first intérleaved block which is._being reproduced is ceased.

. 42. The optical disk reproducing dévice according to
15 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;

20 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.

25 _ ' 43. The optical diSk reproducing device adcording to

l' TR Y RN A



i ndi cat ed by—the—wri-tepointer and the address indicated by.the _read
pointer in fhe traﬁngyﬁg es23, and the nmonent when the pack - witten

| mredi at el y heet out i s deté@led fromthe address 20 indicated
by the wite | e address i ated by the - read pointer
when the tar tten in. : 'v;Len1controI unit 21
~desi gnates and reads out t he begi e system stream #2
on the optical disk when transfer : [ream #1 to
reproduct i aigf 4§Y$|Fl§'é?e1ﬁ5a capakHP 8fa ﬁ@ffe?%emmmﬁdmdtege‘is

beglnnlng dat a of
set to more than a data volume of said main system stream or said

sub-system stream of one interleaved block.
44. An optical disk recording device comprising:

5 a 'separating:means.for separating a original video signal vertically.
and/or hofiz'ori_f.allj into a pl_'u_rality of video stream including a
first Videofstream aﬁ_d_ a's_eoond video stream;

| said original video signal has a first r.esoluti.on'
.sald f1rst and said second v1deo signals have a second
10 resolutlon that is lower than the first resolution;
| an MPEG encoder for variable length encoding of said video
stream; |
a time stamp means for providing the same time_stamp on said
video 'si':l_'ea"m which is separated from the same original video
15 si_gnall; |
a data segmenting means for segmenting said video stream into
a plurality of interllealved blocks; each of said interleaved blocks
having more than 1 GOP and less than 80 GOP frame signal;
' ,where a first interleaved block of said first video stream and a
20 seeon.d interleaved blook of said second video stream are recorded
on tracks of said optical disk in a specific order. |
| 45, ’Ifh_e_.optical disk reeording device, wherein said
first video stream comprises enco'de.d NTSC, PAL or SECAM
signals. .A |

25
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77 system stream #2 is stored in the track buffer 23 is known.
Consequently, by marking the address where the begi nning pack of -. t he
systemstream #2 is witten, the momeniO%hen one pack before is read
out conpletely is supposed to be Tl, and the tinme T1 5 is obtained.

The systemcontrol unit 21, the nonent T1 is obtained,

ABSTRACT

Aﬁ optical disk for recording stereoscopic videos énd

high-quality video signals and a system for reprodﬁcing the videos
and signals frdm‘ the opfical disk are mad.e comp_atiblle with the

5 conventional video reproducing system. A reprod.ucing device
which is used for reprodu'cihg stereoscopic vidéps' ahd'high-quality
videgs obtains stereoscbpic video " or high-quélity videos by
reproducing both first and second interleaved blocks on the optical
disk in which fifst and second video signals are altérnately

10 fecorded on the left and right sides by dividing the first and second
video signals into frame groups of one GOP' or more and a
reproduciné device which is not used for Hreproducing t;he
stereoscopic videos and high-quality videos obtains ordinary videos

by only reproducing e_ither the first or second interleaved block by

15 jumping tracks.



notices it to the video decoders 69c, 69d and audio decoder'160,-and
t herefore the video decoders 69c, 69d and audi o decoder 163§%§%€ know
7/0?%}5 :

t hat t heWMQ¥FRABhg packet of systemstream#2 js transferr t he
video buffer 171 and -audio buffer 172 in the subsequent transfer.
Thus, by managi ng each decoder buffer sanme as the buffer managenent of
the track buffer 21, the two video decoders 69c, 69d and audi o decoder

160 obtain T2, T3 the nonent -the fiq?é packet. of 15 systemstream#1l is
transferred. In det ect/8R. of T1, however, if all data are
read out from ' ' ' '
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the video -decoder buffer 171 or audio decoder buffer 172 (right after

decodlngygif%%% frame of system stream #1) and data to he witten in
has not g %et (the transfer-tine between packs is ZYF”%?(?QHW)S si nce
there is no data to be witten in, the ﬂgsress cannot be managed. In -
this case, too, since the packet of thg ane to be - decoded next is
securely transferred until the next decoding tinmng - (the decodi ng
timng of the beginning frane of system stream #2), t he changeover

timng is known by defining the packeth;%gsfer 25 nonent to be T2 or T3.

(1) Input signal
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78 As for T4, as nentioned above, the "di spl ay 'end tinme

(V@_E_ngﬁf(y nal frame of video of system stream #1" descri bed
in the DSI"‘packet may be used directly. A secBEA/IPEHPA6AS S
reproduction nethod is described 5 below - ~ Fig. 31is a

di agram showi ng the tining of reprodf68ion
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out put of the systém étrearh fromi npr i n the data decodi ng'
processing unit -in Fig. 38 through decoder buffer and decodin
process. WOr¥324¥i ng to Fig. 31, changes of values of APTSE 9TEIFPTS i n

the portion for connecting system stream #1 and system stream #2 are
expl ai ned, and the nethod of AV synchronous control - in the seanl ess -
connection portion in the operation f4f63ct ual'l y processing the stream
i s described. Next, referring to the graph in Fig. 31, the
met hod of 15 seanl ess connection control accordi ng to the flowin the
fl owchart in Fig. 43 is described. - : -
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the SCR

SCR val ue

2 PCHIBHTORGISt r cam
decodi ng processing

in

i's obtained
i ncrease of

. The period of continuous

WPLH2B3r 1 espo
fromthe track buffer 23 (Fig. 5) to the data

nds to the period of transfer of

31 (3).

in Fi
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Start timng of seanl ess .connection control
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out put

unit can.cancel
or when

di sk,

t he synchronoué mechani sm cont r ol
read out fromthe optical
6/63

ynchronous nechani sm of the reproduction
Det ecti on of .SCR val ue. of 0 is al so possi BCEIRIT/@615 5

the AV s
processi ng of the signal

(tinme T9),

WO 97/32437
witing into the track buffer 23. The AV synchronous nechani sm

(turn off)

79
unit.

(oes/spioy 09 :jeubis indino .:.. -
jeubis indino 10p0ooep HDIAJNW-T (L)

(zH 09) Indinp } <

(zH 09) inding 1€ - 1 : (985/spiey} 09 :1eubls ndino 1)
. _ (eubis indino tepooep HIAJN-H (9)

1€

RN .JeuBys induy 1epooep BIJW-a/1 ()
RN _
TR
1< {eubis
swn Aejeq induy 1epodep BAMW-Y/H ()
v] €l

Asip jo jeubys uopnjores-suo  (g)

1< veel
_____________ﬂ_____________
_Allo._oE 10 4OD c:OIVT.IIEoE 10 40D 8u

"reufis prosed (2)

0 | : o
lu_l.w—_ (moiA potjiubew)
cl}

2q/el evieH 1gn /'Y (moya aiptue) jeubis piosey (1)
~ | mi 01 : } = ..w:::ov_.omo; o_noomoo._o_um
sjouueys 1 ‘Y 30 Indino jo esed sy) Uy




may be turned off on the basis of detectlon at this poi nt . o As

for the timng for starting (turning on) the AV synchr onous nechanlsm
once tur nBW ¥WI243% 0 prevent mismatched 10 reproducti on- of PERIFDT/RAEES
video, it is necessary to know that both audi o out put and vi deo out put
I ncluded in system stream #1 are 7UEK3nged to a new system-stream #2.
The nmoment of change of ~audi o output. to a nem/systen1strean1#2 S
known by detecting point H when increase of APTS val ue i s suspended.
Simlarly, the 15 nonent of change of video output to a new system stream
#2 is known by detecting point | mhen i ncrease of VPTS vatue IS
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suspended. Therefore, the synchronous nechani smcontrol unit can
resune AV s%nchroni_sm i medi ately (at tinme Ti) after detection of
appear anc¥®¥Q7#48h point H and point I. 20 - - Wien tPETARIN0O6LSE SCR
is not set in the STC in the period ‘fromtinme Tg to-tinme Ti, or when
t he val ue of APTS and val ue of VPTS_are conpared directly, the off
period of AV synchronous mechani s@yg®y be further shortened. -
For this purpose; by nonitoring-both values of APTS of 25 audi o out put
data and VPTS of video out put'_dat'a i.ssued fromthe '

A
/ ‘-
e . -
- —
T — ' A A
8 o 5 S
°.
-
kSO pu— —
=
o ——
- I ——— g
o0 — pr —— o o
1 RN R -
& 5 g r | o
‘ pon o e _. —
o co}:______ -8 — é ; _
< Jor) I —— e o N *
L: I [ -1 E—— | = -
| = — o R
. S— <] et
" b4 —
L1 . b ]
-— £ L
- E - — - -
© o o (o st oy
© a ™ o N s ]
: . — o
X - |8 (z i . n —_<
$ =] 2 e« 1~
1] t. "
£ o J/ — gl / —
=
3
3 [ 5 -
= = N
3 s = T
o ° e S
oy —_ L] I -~
@2 © c » —
E c o © [
a ) @ o <
— - | = ] [~ '6 .a_
=) o 3. 2 3 °3 a
. s 2 E : £ & g
T 2 3 3 ® 2. 2
8 g " hd ’ Qo0 o
@ a -] > N= (]
c o < ) c - 85 =2
1o (o] 0 o] 2o s
= S g £ & & S



80 dat a decodi ng. processing unit 16, when either value begins to
decrease first, it is detected, and the AV synchroni sm nechanismis
turned oMPYR &Y ately, that is, at time Thin Fig. 31.  PCI/JP97/00615
However, as explai'ned herein, when judging the timng by 5 detecting if
I ncrease of the value of APTS and value of VPTS is. continuing or not,
it Is evident that the value of APTS and val ue of
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VPTS are sure to decrease when the system streamis connect ed. In
other words, it is enough when the final values of APTS and VPTS in
the sys™M%@%¥¥hm are larger than the initial nmaximum 10 PGEURSESOES APTS
and VPTS in the system stream : .. The maxi num values of initia
val ues of APTS and VPTS ([err]}Tad [err]Tvd in the diagram are

determ ned as foll ows. 1 initial values of APTS and VPTS are
the suns of the time for storing video data and audio data in the
video buffer and 15 audio buffer, and the video reorder (in the MPEG
vi.deo, the ~decodi ng .sequence and di splay sequence of picture are not
mat ched, B -

Fm.10




and display is delayed by one picture at maxi num as conpar ed W th

decodi ng). Therefore, the suns of the tine required for the vi deo
buf fer W@ 9%B33T buffer until filled up, and the display delcagroPbosi§ti ne
of one frane) due to video reorder are the maxi num val ues of - initial
val ues of APTS and VPTS. . To create the-system stream hence, -
it may be conposed so’ that the f1h@83values of APTS and VPTS.in the
system stream may exceed these values. 25 ~In the :
enbodi_rrent, so far, as for the judging standard of '
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81 - turn-on timing of AV synchronous nmechanism after system
stream connection, the nethod of judging if the values of APTS and
VPTS ar eWOredB248i ng or not is nentioned, but it is al so poRpeThPe7/00515
realize by the follow ng judgenent of threshold. . First, at the 5 |
repr oduci ng. devi ce 'side, the audio threshold and video threshold
in the graphs in Fig. 31 (4) and (5)|2%§ determ ned. These

shown
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val ues are equal to maxi mum val ues of initial values of APTS and N VPTS

in the system stream and sane as the naxi num val ues ‘menti oned above.
10 WO 97/2437 val ues of APTS and VPTS read by the APTS rRCRARSG/0061S neans
and VPTS reading nmeans are judged to be |less than the audi o threshold
and- video threshold or not.  If thel@d68s APTS - - and VPTS are |arger
than the -audio threshold and video threshold,. data are not changed to
the output data of new systemstream and 15 if smaller, output data of a
new systemstreamis started, so that -~  OFF or ON timng of AV
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82 reproduci ng device, progressive (stereoscopic) videos can be

obt ai ned by reproducing information of both right ‘and |eft

i nterl eaved

bl ocks WO Y#d43T el ds (for the right eye) and even fiel ds PCTRESTRI6IBhe | ef t
eye). In the progressive (stereoscopic) non-applicable 5

devi ce, when a disk recording progresdi8/83
reproduced, by reproducing the interleaved

Fig. 15
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Access command

type reproduci ng
(stereoscopic) videos is

62b
/

| Access address collated with stereoscopic video °

arrangement information

No

Stereoscopic

video?

- {Qutput of display

video on screen

—

Reading of reproduction.
ta.
data:h cell Leat
Start address A (1)
Address a; to 2z .
R )
n=n+i . 82u

R r

Hepr_oduéllon

h cell -

block from address A (n) of’

&

of n-th interleave

of stereoscopic. 4~ 525

Reading of stereoscopic video
arrangement information.

"R = I cell, start address AR (1)
L = ) cell, start address AL (1)
_From address a1 to a2 -

“Interleave block No.: ns to n2

' . 621

n=ml | |
N e
N ‘n-th R interieave block
. repro@uctjof R 82h
]

2

Reading pointers of R interleave block and L
Interleave block from optical disk, and -

storing in pointer memory

A (n+1)

Reading out pointer address

reproduction
omplete

“ Interleave blocks of
A (n) and A (n+1) recorded
i continuously?

Data -

=
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memory

_ 621
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62k
{
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address AL {n)

Jumping to

Yes address AL (n)




bl ock of only odd fields (for the right eye) or even fiel ds (for the left
eye) either by junping tracks, a perfect ordinary two-dinensional :
vi deo. carWOS7@433i ned. Thus, nutual conpatibility is real iDEDIPITIO0615

In particular, by using an arrangenent information file of - progressive
(stereoscopic) video, progressive (stereoscopic) video identifiers are
recorded in the optical disk. It i fiﬂﬁ;ﬁcwe easy to. j udge where the
progressive (stereoscopic) video isqp : , and it is effective to

avoi d progressive reproduction of two ordinary 15 interlace signals, or
outputs of inmages of two difference contents by . m stake into the right
eye and |l eft eye of the. stereoscopic ’

Fig. 16

Reading n-th L interleave block of L
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tel evi si on. In the stereoscopi c video applicable reproducing
devi ce, using the pointer used.in two dinmensions, the nmethod of the
20 i nva@PHIM4BDr changi ng the access procedure is enpl oy RETSHN/O00§1ENn

the stereoscopic video identifier is present, so that the stereoscopic

vi deos can be reproduced continuously. Hence the stereoscopic vi deo
appl i cabl e reproduci ng devi ce can be real i zed -wi t hout changi ng t he
t wo- di mensi onal format. 25 17/63

.Fig'. 1_7

Operation flowchart of stereoscoplc video appllcable
reproducmg device

( Loading 'o.f disk; J,\/5Oa |

. - _,50b
.'Reading of list of disk contents 7]
Reading of stereoscopic video arrangement 7
information
‘ | ___.__50d

Display of stereoscopic video at the time of contents .
list' display in disk on-the basis of stereoscopic video
arrangement information being read in-

P

‘Reproduction of data of specified /VSOG
address ' ) g

No

Stereoscopic video data?

Yes

44&/509 ,\,SOﬁ
On the basis of information of |. .
stereoscopic video arrangement | .| Data of either first time domain
information, data of first time '] 46 or second time domain
domain 46 is decoded and . 47 is issued commonly to image
issued as image for right eye, for right eye- and image for
and data of second time domain left eye
47 is issued as image for left
eye, and synchronized with
each other.
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separated froma original video signal in a vertical or a hori zontal 10

direction by separating neans; : said original video signal
has a fiWe@®7B243@| uti on; ' said first and RCTIRIFWOB6F vi deo

signal s have a second ~resolution that is lower than the first

resol ution; said first video stream and said second vi deo

stream 15 conprise an MPEG signal which is encoded by variable | ength
encoding and a timng data for reproduction of -said original video

si gnal ; each of{9#83l first and second interleaved bl ocks

has a vi deo stream of one GOP or plural GOPs conposed of "plural video

20 franes each which is segrrenter,q by dat a_ segnenti ng neans; and '

each of said first interleaved blogks_and sai d second i nterl eaved

bl ocks is continugusly recorded on nore than one girack - of said opti cal

di sk. ( Readifn of EAraosedriel AN vidgotleatsal yﬁ? according to claim1, |
arrangement table - .

“Title n PG: Progressive-

i
: 1
No 3D/P@G processlng/’ls. ¢
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All cells are handled: 41/51d
as 3D (PG)
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Handling odd cell = R, /1@
even cell = L .

!
FStereoscopIc (PG) display 1/5”
is made on menu screen
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20 MPEG si gnal V\:hl ch is encoded by variable [ength encoding and a
timng data for decoding of said original video signals;

each of wpT3IHMBT st and second interl eaved bl ocks has PCUGPYHIOSERM Of
one 85 GOP or plural
GOPs conposed of pI-uraI Vi deo frames each which . 1s segnented by data
segnenti ng neans; and .. a segnent identification data
recorded on said optical 22/63 '
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di sk, wherein said segnent i dentification data indicates that each 5 of
said first and sai-d second interl eaved bl ocks are conti nuously .

recor dedvQ7AM32 t han one track of said optical disk. PCTAP97/00615 5
An optical disk according to cl agméé]u-r't her : conprising a restriction
information for restricting repr g of a video stream ot her than

said first video streamwhen a certain 10 disk player is used. -
6. An optical disk according to claiml.furARgr -

conpri si ng: afilter for at ating a ver't_'i cal and/or a
hori zont al high © '
: o)
[e)] .
\\
£>
U
g ; .
© s o
5 | s —>| 1 \?5 bS]
g | 3 = Y
o | N g T
. Hun . N S Hun
3 g’\,ﬁmssudmoo : 8 O\ Butssesawon
e .
(=] .
< ogy > O i o
4 | I Y o
. @ 2
LTI gL EL |8
X 5 N | g
yloxoxoxo s ylo«o<«o z
— n® T AN®OSTWw o
3 g o @ N
N z A hD) EA )
=) 2 5
i gl .3 5 |
| 2 [0 O O
o - X = o
L SN\ e
=0 O O I IR R
~ N®<T W w g ~aNMT O
0 - L[+]
E S, Hun X Hun
- © "N Bujuiquoy “Nbujuiquog
T ™ » 8 -
5 N\ N
7 A AN
[ _'_U__ N : | g hod
] ' ] ¢ ’
N - T T A £ L) I S
ol sl o o &|d8 s &
5 & X X X - 3 £ O D _
s | L . 8
= AN LN
z | e = -
2| | l ‘ e 2 ' ; =
5 Ig 3| i I
2l O O |"= gL -
~N®TW0 - QAN MT LD
M~
o



frequency conponent of said original video signal; 15 . wherein

said first video streamis generated by separating an original video
si gnal byw@bgsmsparati ng neans after filtering by sai BCT/iP9m0061s
7. An optical disk according to claimé6, further conprising a
filtering identifier recorded on sa@% tical disk; 20 wher ei n
said - filtering identifier indicates Aa said first video streamis
generated by separating said original video signal by said separating
nmeans after said original video signal passes- said filter for
attenuating a vertical and/or fhofizontal high - f rlequgncy conponent of |
said original video signal. 8} 3.1 " - 8 |83
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86 ' - 8. An optical disk according to claim1, wherein
sai d original video signals are progressive picture signals;

first i mvers713a¢37 si gnal s and second inter-lace signals PCTAYRI7HOGIST at ed
by separating said original video signal in a.vertical 5 direction by

sai d separating neans; . 25/63 said first inter-lace signals
start Odd-Line first and : :
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said second inter-lace signals start Even-Line first; and

said first inter-lace signals or said second inter-I|ace signals are.-
recor dedwas9ma24sl7 f i rst vi deo stream and the other - 10 i nteCFAPEI®O6isgnal s
are recorded as said second video stream : 9. An optica

di sk according.to claim8, wherein #2668 restriction information is-
further recorded on said optical disk; . : wherein said
information-is for restricting reproduction - of a video stream ot her
than the video streamof said first inter- 15 1|ace streamwhen a certain
di sk player is used. ' -10. An optical disk according to
claim 8, ' :
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wherein said interlace signals are obtained by said separating means

after at ating a vertical high frequency conponent of said
progress‘&syﬁﬁwure signal. 20 . 11.  An opt i RGTIRATHR6LS
according to claim1l, wherein. said original video signals are
progressive picture signals; : a first inter-lace signal
and a second inter-|ace - signal are generated by separating said
progressive signals in a vel27/88 direction by picture separating
means; 25 said first inter-lace signal starts dd-Line
first : ' :

Volume lntorr.n'atiOn file
Video file 1
Video file 2
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and
An

vi deo stream
12.

I nt ePCT/ARBI0P61Fc0
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conprising a filtering

5

starts Even-Line fi rst;

is recorded as said first
di sk;

bet ween first and second

is recorded as said second video stream
di sk according to clai m 1028/68 her

and sai d second inter-1lace ‘signal

I nter-lace signal
recorded on said optica

and a di fwemanz437si gnal.

said first
si gnal
opti cal
i dentif.i er
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wherein said filtering identifier ‘indicates that said inter-1|ace
signals are obtained by filtering said progressive signals

| ow passm?m# t hus renoving the vertical high frequencfcri'gs’yg%ﬁgnent
of said progressive signals. _ : 13. An optical disk
according to claim8, - ' wherein said original video
signals are progressive i cture signals;

first inter-lace signals and second mt&@lﬁéce signhals 15 are generat ed by
separating said original video signal IIP a vertical direction by said
separating means; and ig. 29 : :

&eproduction of program chain grodp)./ 235a

' s_a"tting of reproduction stream - P 285b

y<

Reading of progrém chaih iﬁforma_tlon

| 235¢

__— 235d

Pro'gram chain end?

- 235e
No

Seamless connection?

Controlling mechanism control unit and signal

processmgumt informatlon in DSl packet is
read out

Corr'ésponding cell stream is
transferred to trag:k buffer

Y _ ___23h | 2359/

'Calculating STC offset, and transferring to
STC offset combining unit’

Y =

Transfer of VOB_E_PTM to STC changeover
timing control unit '

* 235

Transfer of corresponding cell
stream to track buffer




said first inter-lace signals start :‘Gdd-Line first and ~ said second

inter-lace signals start Even-Line first; one of said
first W0am3243%e signals and said second 20 inter-|ace sSPOQNIPII/ASES
‘recorded as said first video stream and the other inter-lace signals
are recorded as said second video stream : o5 . and at |east
one inter-lace signal which starts3 - Line firstgi=s added at a lead
part of a VOB (Video hject) of said ®second i nt erslZce picture
signal s which start Even-Line first of 258said second Bigleo stream
© Q o © : 8 g
8 ° 3 ° ° o
S & A o b= A A 2 s
€ © %'A > 835,
o -2 s | B = e
*‘;'. - - "o ? b=
> 3 » o o
w <L = Py 33
[T 8 W 0 o
S
: :\'ar'" TS - G - T
£ o N N o
of O, ©, © N !
T et S S X A '
2if 1 <] |
o i :
i :
& ;
el nik !
[ 1
51 :
o ol
el & :
m -E tas sondennen Eiadeatd -E .
. = 3
2 |35 - 3
L. = 0 =
< © =
Q - [}
(& e (44
: . N =
< = £
2 © 5 E
=} o -
- o O
£ : \ S - =
e = sE >
» 0 3 : OE 8
> L1 ° —P Eo5 e e
< £ no <
\ £ %
o O
> .
. ) -
~ n
o ->
® Y
g
s |
[
: "]
O=
==
. / @ s .
8 & $

STC offset value of video,
Changeover timing
‘STC value: T1 to T4

audio, sub-picture

STC initial vélue



88 - : 14. An optical disk according to clain18§

wherein said original video signals are progressive pi.cture signals;
first (WOSBR4Te signal s and second inter-lace signals arecgspenesesl 5 by
separating said original video signal in a vertical direction. by -~ said
separati ng neans; L sai-d first inter-lace signals start
with odd line first o '
' . 31/863
Fig. 31
(1) Reproduction data
qf stream A
Al t
- {2) Reproduction data
of stream B T
B1 4/ B2 {

A

System stream #2

System stream #1
Tes -

(38) Stream clock (SCR)

Time of input into
decoder from buffer g

A

(4) Audio APTS
(sub-picture)

Reproduction time
of audio decoder

_ >
. ATad : '

‘ Audio delay time _ ; e

I R S

(5) System clock STC
-l

(6) Video VPTS2

VPTS2 threshold.
Reproduction time
- of video decoder

-ATvdt Tg Th Ti

Video delay time " + + +

‘STC changeover
timing .




and

replaced with an

field

identification

inter-1ace
PCT/IBYTHRO615

bl ock of said second

S
ina 15

rmation
I on

§i

i nf
i nformation of MPEG data of said igterleaved

inter-lace signals and said second 10
i dentification
i dentification

si gnal SVe9@32432or ded as said first video stream and the
inter-lace signals are recorded as said second video stream

an Even-Field first

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

one of said first
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di sk on which interleaved bl ocks are recorded in certain order; 20 wherein

at Iea%% B”%F%;deo streans including first and second vi deo stream are
separ at'tQ a interleaved block unit having a video FCT/ERYTOR45:f one
GOP or plural GOPs conposed of plural video franes - each; and for
reproducing first interleaved bl 883 and second - i nterl eaved bl ocks in
certain order; erein saidfirst interjgeaved 25 blqck has first timng
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89 sai d second interleaved bl ock has second tim ng information of.

sai d second vi deo stream a buffer nenory to store
sai d rePPHERET first ~ interleaved bl ocks and sai-d se®STPPPHISIS eaved
bl ocks; 5 oo first decoding neans for decoding first picture
signals; . second decodi ng nmeans for decoding second
pi cture si gnal s; _ 34/63

™
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'conpdSition means for conposing said first picture 10 signals and said -

second aﬁigﬂég ?jgnars-into one stream of picture si gnal s; _
out - put 3% put out said picture signals. . PCTAPITI00618. A
reproduci ng device of claim 15, further conprising a detecting nmeans
for detecting a conposition 15 identification information indicating to
conpose said first video - st r 8&/83and sai d second video stream recorded
on a optical disk, -wherei n, said conposition neans
conposes said first video stream and said second video stream when
sai d detection . . : _
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means detects the conposition identification information. 20

17. A r@g{ '{ng device of claim 15, wherein a reproduction of said
optical disKls processed by steps of: . PCTHPYMPEL g sai d
optical disk on which said first "~ interleaved bl ocks are recorded next
to said second interleaved b#@*é? and 25 : r epr oduci ng
a second picture data of said seco ; : '

I15’5 _

=

11
Recording
means

manwd

83b

Main signal
Sub-signal

Second video signal

ral

‘Fig. 36
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90 I nterl eaved bl ocks first,
pi cture £§7said second
reproducing a Ti1rst picture data of said first
storing said first picture data of bt 01 St
produ0|ng synchr onous t|n1ng i nf ormation taking

storing said second

i nterl eaved bl ocks on sa

5 interlek@ggﬁﬁﬂﬁ%%g?nnry;

i nterl eaved bl ocks;

Iﬁg 37

Reproductlon start command
“of VOB data of (2n 1)-th angle

progressive

‘/1 38a

‘identifier? .

1.
2.

. 3.

Are the following three condmons satisfied?

One field of GOP is set at beginning of VOB of second angle
One field of GOP is not set next to one field of GOP.

One field of GOP is not set at beginning of VOB of (2n-1)-th angle.

138¢c

"~Nc138d
Are three
conditions’
saﬂsﬂed?

/13Be

Field processing 1

v

Progressive processing

138t

1380

Reproducing
from beginning of VOB of

{2n-1)-th angle?

_138h
Output by detour (skip) of GOP video of first one field of
VOB of 2n-th angle. Audio signal is issued by skipping’
first offset time t1d (default 1/860 sec) of VOB.

I3 g

- Decoding main signal of (2n-1)-th angle and sub-signal of
2n-th angle, and combining while synchronizing

+,138]

& >
Qutput of progressnve

image _ £

138k

S-earn'less
multi-angle
processing?

| Direct output

By field decodlng of each interleave block of sub-signal of
(2n-1)-th angle, output by skipping first field, or inverting
output sequence of odd line and even line when

‘transforming interlace at the time of decoding of (2n 1) -th angle

v

Combining and output
of progressive image

138p




precedence said first timng information recorded on said first 10

i nt er | eawo®d7Bkaeks over said second timing i nformation recorded on

said second interleaved bl ocks, - " decodi ?F&%’W’?ﬁlﬁst
picture signal fromsaid first i cture data using said synchronous
timng information by said first picture decoder; - 15 - .
decodi'ng said second picture signal $§/'6<3t0 ‘ synchroni ze wth said
synchronous timng information by sa . second pi cture decoder
conposing single picture signals fromsaid first

Fig. 38

( Seamless connection )

//,168a
Calculating STC offset, and setting |
in STC offset combining unit

‘ 2 168b
' ;l'ime 1 Changlng over STC changeover unit 1 to STC offset .
‘combining unit side N
‘ | P2 168¢c
Time T2 Chan.g.irlg over STC charfgeover unit 2 to STC offset .
combining unit side . .
‘ P 168d
Time T3 | S:l:r;?mg over STC changeover units 3, 3' to STC offset
" Time T3' ning unit side - |
168e

! =

Changing over STC changeover unit 4 to STC offset

combining unit side. _ :
‘ e

Time T4 Setting the value of STC offset combining unit in STC-

* - Pak:

Changing over all of STC changeover units .
1 to 4 to STC side
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d

decodi ng sound
5
y sai

si gnal’'s

outputting said sound signals.

storing said sound data on said
deco

precedence over the other;

si gnal s Wwpassgard sound data by said. 5. sound signa
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19. A reproducing device of claim15, furt her 10 conpri Si ng;

a | ow pagp ofrjshizgr for attenuating a vertical and/or e hi gh
frequency conponent of picture signals, wherein ' /.ﬁ*?%&hgai d-
conposed picture signal is not attenuated and outputted by said | ow
pass filter when obtaining a conposed 15 picture signal by said
conposi tion ngans; and 41/63 said conposed picture signal is
attenuat ed by®said | ow pass filter when obtaining either the vertical
constitueng o he . horizontal consti gJen't Qf pi.cture signals having a.
| ower resoytilo ' - & = -
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t han said conposed picture signals. 20 20. A repr oduci ng

devi ce ofwabasmsi9, further - conpr.i sing a detection me?ﬁgnﬁ)?r %fé ecting
filtering i.dentification information indicating that é??
frequency conponent of said first video stream and/or said second
vi deo - streamis already attenuated when recorded on said optical disk;
25 : ~ wherein said | 42/6Giss filter is turned off when said
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92

wherein a

reproduci ng a base picture signa
reproduci ng a suppl enent al

neans; .

detection nmeans detect said filtering identification

i nf or mat 9732437 21. A reproducing device
reproductlon of said optical disk is procesé dhﬁ% s%é%s of

with said first 5 decodi ng neans;
picture signal w

th said . second decodlng

conposi ng sai d base picture signal and said

(a)

43/63

Fig. 43

System stream transfer -

78D

.Seamless connection’
process start

(b)

L

~ Start

l

| AV synchronism
cancel

A79¢

Are both APTS and VPTS
changed to rej)rodugtion output values
of system stream? '

Yes
¥

7%

STC setting

start

WV
AV- synchronism 1794

End




suppl emental picture signal into one pictUre signal; and 10

out putt | | 0., conposed picture signal. .
reprodungﬁgié‘% ce of claim 21, wherein said. suppl engﬁféf@@?oﬂshre

signal is a difference picture signal of said conposed picture signal

and said base picture signal; and : ~-said conposition nmeans
have a difference decoding 15 ne - wher eby conposed
picture signal is decoded from sal'd base picture signal and said

difference picture signal by saids} di ff erence decodi ng neans.
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sai d
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t wo decbdihg

RELBESIRELL

20
5211-59&';" .,_gs sai d second 25. pi cture signal

S
inter-1ac

| east
by said first decodi ng neans;

di sk

reproducing a first

pi cture signal

WD 89/82487  epr oducti on of said optical
reproduci ng a second inter-|ace

23. A reprodUcing device of claim 15 having at
st eps of:
by said second decodi ng neans;
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synchroni zing said first and said second picture signal s;

conposiQQo§%3 ;ﬂrst and said second picture signal | %@ﬁﬁ sréssive.
pi cture srgnal; and 5° outputting said prodr i cture
si gnal . 24. A reproducing device of claim23, wherein a
reproduction of s4p@e8ptical disk is processed by steps
of ; : : attenuating -sal d progressive picture signal by a
low 10 pass filter for_attenuating a vertical high freqgpergy conmponent
of an input signal; séparating sald progressive
signal into an Qdd-Fieldj - : =
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i ne

outputting alternately said OQdd-Field
wherein said

conprising a first

havi ng an even
as a inter-lace pi ECRNBITIUSES| .

further

Even-Fi el d signal

havi ng an odd |ine and an Even- Li ne si gnal
15 '

osahagren

25. A reproducing device of claim 24,
out put means and a second out put neans;

si gnal
by sepa
si gnal
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94 - wherein at least two video streans incl udi ng said
first w%cb mfor a right eye and said second video a
| eft eye |s7§"tez?1£7?at ed by separating a 3-D picture signal; Sl;éﬁ%k%ls
said first and second video streans conprise MPEG 5 si gnal s which is

encoded by variabl e |ength encodi ng 4@l ti m ng data for a reproduction
of sai.d original video signals; each of said first and
second interl| eaved bl ocks has a Figli4@o stream of one GOPor plural GOPs
conposed of plural video franmes each separated by a data segnenting
means; and . . '
First VOB° & Second VOB
(1) Progressive signal § g g
Jemge2ia B
(2) Main signal =l | =
gy m,%'a
(3) Sub:-signal o =
| ) 10 7
Y
(4) Main frame signal =
_ ' ~ju(o)
(5) Sub-frame signal ==
h
| e
(6) First VOB main [t I o] | SO
t-1 Oy H
 ma—
(7) First VOB sub — ::Z:Z']:
- 10 gl
. : . —geemesen
(8) Second VOB main I D D e :
E Lo & =
= . - /2326
(9) Second VOB sub § — b o B ~— ltnet
When connected from unconnected zero-th VOB to
second VOB -
(10) Main . B
El_rst method: s.g;bme by_ uslng last ﬂo.ld of first ] . \
(11) Sub T e — eenas
' =1 . ),
Audio data i : 12 (<2 \
- N _ 77
: ' az232m __, /2320 '
(12) Main 1>} | ! -----
. i Nd ] eeene t2 | weems tn
. - - Discard : '
. ; 232p
. Second method: — -
- (18)  Sub ‘Discard first field. —i,
,,,23;% . o biscarﬂn ,233b
- Audio data ' : t2 13 ’




10 ' " “each of ‘said ffrst and said second interleaved-blocks

S conti'%g ,&% ;_ecorded on nore than one track of said optical - di sk
27. (Ane ? ﬁoptical di sk according to claim 26, PCT/REHAI6ES sai d
first video stream conprises encoded NTSC, PAL 15 - or SECAM signals.
28. (Amended) An optical disk Oféf jJn 26, ~wherein sai d second
I nterl eaved bl ock has approxi mat e sane timng o information with a
timng informati on recorded on said first i nterl eRveezl ock. 20
29. (Amended) An optical disk of claim26, further c§° rising 3-D
identification information indicating that a 3-D - £5
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picture is recorded on said optical disk. | ~ 30..(Anended) An

optical Woks94scl ai n26; further conprising an identification
i nformati on recorded thereon for - 25 restricting r epr odBETARAT/IO9615yi deo
streans other than said first vi deo stream when said optical disk is -
reproduced with a certain’ di sk pl-ayer. : - 31. (Anmended)
An optical disk of claim 26, - - 95
50/63
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sai d second

reproduci ng an

including a first
streamfor a left eye,

| ace signal.

separated into an interl eaved
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vi deo stream conprises said second inter-
| east two51/68e0 streans 10

video streamfor a right eye and a second vi deo

are recorded;

di sk reproduci ng device for

Qdd- Li ne
ine first

arts
L Li |

conprises said first
sai d video streans are

t

h
bl
di sk on which at

Whi

(Anmended) An optical

opti cal
bl ock having a video stream of one

wherein: said 3-D picture signal
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GOPor plural GOPs conposed of plural video frames each; - conprising; 15

a reprodwaogﬁ%‘ﬂeans for reproducing said first- i nterl eaved bl ocks and
sai d second interl eaved bl ocks; wherein said first int®OTERIEO6SS ock
has a first timng information of said - first video stream ;and said _
second interleaved bl ock has a seco®2/63 tinming information of said second
vi deo stream 20 a buffer nmenory to store reproduced picture
si gnal s; - o8 first decoding neans for decoding first picture
. ) 1. ™ . .- :
si gnal s; e decorld ddcodijng megns| f or|] decodi ng second
H N . E . .. 3 . .
pi ctﬁre . s_gg@ggs_, Z'E = § R ?’”Ehrm'_zé g neans for
_synchroni zi ng §@ Qi rs N a = ¥ 5 191 =
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96 - picture signal and said second picture signal; and

out put nmeans for outputting said first picture signal " and said second
pi ct ur eved 732437 ndependent |y as a 3-D picture - si gnal PGRAFPIF/0PGI§ht eye
and a 3-D picture signal for a left eye 5 synchronized with said first

- timng information and/or second. timng informati on and/or outputting

in a tinme shearing manner 'ses'glle‘g'rst pi cture signal for a right eye
and said second picture : N '
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si gnal for a left eye alternately as one 3-D pi cture signal
synchr onypegggszrh saird first timng informati on and/or secgnd 10 tim ng

i nformati on: 33. An optical disk reprodugqﬂl’%ws& of

cl aim 32, wher ei n sai d output neans for outputting said first picture
si gnal and said second picture signal independently as said 3-D

pi cture signal for a right eye and said 3-D picture signal for a |left
eye 15 or ,alternatively, outputti n§4 ¥the time shearing nanner said
first . picture signal for a right eye and said second picture signal
for a | eft eye alternately as one 3-D picture signal when 3-D
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|dent|f|cat|on information is recorded on said optical _disk.
34. . An q&b g i sk r epr oduci ng devi ce of claim 32, 20 wherein
Rl

repr oduc cess of an optical disk conprises steps PCT@?’”’”O‘IS
reproduci ng a second picture data of said second i nterl eaved bl ock;
storing said second plcture data on said buffer 25 nenory;
_  55/63
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97 ' maki ng a synchronous tim ng i nf or mation usi ng said
first timng information recorded on said first interleaved bl ock;

reproducing said first picture signal fromsaid first pi cture data
based on said synchronous timnmng inf o; Jon by said 5 first decoder
reproduci ng said second picture signa Yom sai d second picture data

based on said synchronous timng information

Reference Numerals

1 Optical disk

2 ﬁecording device

3 .MPEG encoder

4 Interleave circuit

5 "R f'r'a.me circuit -

6 - R frame group

7 ‘L_'frame circuit

8 L-frame group

9 Recording circuit

10 _ Stereoscohic video arrangement information
11 R track

12 .' L frack

i3 Address circiit

14 ' Stereoscobic image érrangement table
15 Optical head

16 MPEG decoder

17 Video output unit

18 - Audio output unit

19 input unit

20 Channel selector

21 Control unit

22 . Track control circuit

23 Buffer circuit

é4 Optical reproduciﬁg circuit

25 _ SW circuit

26 Stereoscopic video al;rangement information reproducing unit
27 o SW circuit

28 RL mixing circuit



by said second decbder; | ' al ternatively outputting said
first picture signal and 10 said second picture signal independently as a

3-D picture signal for right eye and a 3-D picture signal for left eye
synchroni zed with | said first pin§?¥k! nformation and/or second tim ng
i nformation and/or synchroni zi ng ng i nformation and/ or outputting
“ina | time shearing manner said first picture signal for a right eye

and 15 said second picture signal for a left eye alternately as one 3-D
picture siggal synghugutaal With said first timng information and/ or .
second timng information and/ or synchronizing timng

30 L output unit

31 Video output unit

32 Audio output unit

33 ".Stéreoscopic" diéplay signal output unit

-34 o Motor

35 ' Rotating speed-chahging circuit : _ '

3  Combining unit |

37 Double clock gen_e'rating circuit

38 ) Separator '

39 Memory

40 2!5 reproducing device

41 | Stereoscopic channel output control unit

_ 42 Display unit |

43 _ 3D applicable reproducing device

44 First frame grodp

45 Second frame group

'46 First time domain

47 - Second time domain

48 ' Even field signal

49 Odd field.signal

50 Step- of stereoscopic display outpu.t procedure

51 Reproducing step of stereoscopl_c: Video logic arrangement table

- 62 Stereoscopic video logic arrangement t.able

53 Sltereoscopic video logic arrangement file

54 R interleave block

.55 L interleaye block

56 First interleave block

57 . Second interlea\)e block

58 _ Third interleave block -



I nformation. - ' 35. An optical disk reproducing device of
claim34, 20 further conprising a sound signal decoding neans and a °

Pi cture- Sound synchronous neans; , reproduci ng a sound
data of said first interleaved bl ock t aki ng precedence over the
ot her; : storing said sé@f{ﬁp data on said buffer nenory; 25
decodi ng sound signals fromsaid sound data by said -

59 Fourth intefleave block

60~' Pointer )

61 . Stereoscopic identifier .

62 ‘Step of pointer access

-65 Rep.roducing'device-

66 First i'nterleave.block

67 Second interleave block

68 | "Sepafator -

69 Expanding unit

70 Frame video signal

71 Field sep_a.rator

72 0dd field signal

73 Even field signal

74 Interlace .signal

75 | Progressive video signal

‘76 Combining unit

7..'( : Combined signal

78 Separator

79 | Qdd interlace signal

80 Even interlace signal

8_1' : Frame signal

82 Compressing unit

.83 Compressed signal

84 . . Interleave block

85 ) Optical disk (progressivé signal)

86 Reproducing device |

87 Séparat_or

88_. .Expan.ding unit

89 Frame signal

20 Combining unit



98 sound si gnal decodi ng neans;

sai d sound signals and said picture
synchroni zi ng neans; _
‘36. An optical disk reproducing dEYIﬁf
reproducti on process of a optical dis

91
92
93
94
95
96
97
08
99
101
102
108
104
105
106

107

108

109
110
111
112
113
114
115
118

117

118

119
120

121

Channeb'l;fx -
Channel B
Progressive signal
Progressive video o'utpu.t unit
Rep'rodu:_:ing unit
Compi'essive filter
S_ig_nal for righf eye
Signal for left eye
Recording device
C.om.bining unit |
Frame signal
Compressing unit

Reproducing device

- Qutput transforming unit

Optical disk (progEessive/st_ere'oscopic)

Reproducing device

interleave block

Separator
Progressive output unit

Fist stream

Second stream

Interleave unit
Video separator
Video separator

Differential unit

Recording stream

First VOB

-8econd VOB -

demy field generating means

Dummy field

.éynchronizing

signals by said Picture-Sound
outputting said sound signals.
( f claim 32,

4? nprising steps

wherein a
of :

5



reproducing said 3-D picture signal for a right eye or |l eft eye from

said first picture signal; 10 o reproducing a difference
~signal of said 3-D picture si‘gna@@sd said first picture signal;

decodi ng said 3-D picture signal for ‘rght eye or |eft eye which is
different-fromsaid first picture signal based on said di fference
signal and said first picture signal. 15 _ 37. An opti cal
di sk reprqgggci ng Q@thewm‘a@d,ﬁ% e 3s . Wherein ~ said first
decoder reproduce said first inter-lace signal as said first

123 Frame encoding unit

124 Field encoding unit

125 Field pair -

126 Fleld pair

127 Frame encoding signal -

128 Frame encoding signal

129 Field encoding signal

130 Offset time

131 Buffer unit

132 Dummy field detour means

133 Synchronizing means

134 Audio signal

135 Progressi\)e process changeover unit

136 Interlace signal

137 - Encoded information detour means

138 ~ Step (dumhy field)

139 “Interlace transforming unit

140 Interlace interference removirig means

140a Interlace interference imagé detecting meéns

141 Interlacé interference reméving filter

142 Vertical diréction filter |

143 . Filter bypass. route -

144 Interlace interference remoQal filtering identifier

145 Direct interlace output

146 Double speed command

147 Control unit

148 Interlace TV

149 Judgement changeover unit

150 Operation input unit



picture signal;. and said second decoder reproduces said second

inter-lace signal as said second picture signal. 20 , - . 38.. An
optical disk reproducing device of C%ﬁ%§‘32’ further conprising a
first output nmeans and a second out pu nmeans; _ : :

-wherein said first output neans outputs said 3-D pi cture signal and
said second output neans outputs said inter- 25 lace signal which is

conposed ofissai d fi6w} stAl pictlr6 réprdB@ing means

152- Frame processing unit
1563 | Step (interlace/progressiv'e/intelrlace,transfdrmation)
154 . Video (scopé size) .
155 .Optical disk (seamless Iprogr'essive)
156 Track juhp
157 Track jump (seamless)
158 AV synchronous control unit
159 Sub-picture decoder
. 160 | Audio decoder-
' 161 System decoder
162 STC (system clbck) changeover switch
163 STC generating unit
164 STC offset combining unit
165 STC setting unit
166 STC changeover timing c_oﬁtrol unit
168 S.tep' {flowchart of AV synchro'no_us control)
169 Video output chéngeover switch
170 - Progressive trahsforming unit
171 Video d_'e.coder buffer
172 Audio decoder buffer
173 Wide screen c-ombln_ilng unit
174  3-2 transforming unit
175 - Interlace-frahsforming unit
176 - 525P/720P transforming unit:
177 . 720P screen
178 Scope screen
179 . Combined image
180 = .Interlace image

181 Progressive image



99

39. An optical disk reproducing device player for

reproducing at |east a main systemstreamand a sub system
a linking information between said nabg/ﬁysten1
a

sub-system streans froman optical dis

recorded thereon,

said interleaved bl ock having

vi deo data having nore than 1 GOP vi deo data,

182
183
184
185
187
188
189
190
191
192
193
194

195
196
197
198
199
200
201
202
203
204
205
206

207
208
209
210 |
211 -

212

Progressive image.

525 progressive video

525 interlac.e vidéo
Compleme'ntary information
Optical disk

Stream

Image separator

Horizontal separation screen

'Optical disk (horizontal separation)

Vertical direction separator

Horizontal direction separato'r
Horizontal, vertical direction separator
Liqe memory

Adder. |

Jumping time

Track buffer capacity

Odd-first identifier

Even-first identifier

Even to odd identifier transforming unit
Odd-first identifier (after transformation)
Ste-p (progressive judgement)

Step (odd/even transformation)

‘Motion detection/c'ompensation unit

Horizontal filter .

Image horizontal direction separator
Image | '
Horizontal separating means
Ve..rtical separating meané

Image:

Vertical filter

streans or

~stream and
sai d

ving 5 interleaved bl ocks

an audi o data and a

conpri si ng;



STC generéti ng neans for generating a systemtine ~clock (STC) which is_
used as. a reference clock for a reproduction of 10 said main system-

stream and/ or said sub-system stream ; ‘a plurality of
decoders for processing signals ref erﬁ%’@s to said STC
a decoder buffer for tenporarily storing data of said “mai n system
stream and/ or said sub-system streamwhich is to be 15 transmtted to
- said decodera  Aliasing distortion gerfer&iifg fe@fdv red by sai d decoder when
r epr oduci ng“? Ti:ﬂLrvsetrticr;?ifinersyst em stream or said sub-system stream
215 Progressive output t;nit
216 Cell
217 Provider defined stream
218 Progressive identifier
219 Resolution identifier
‘ 220 Differential identifier
221 " Sub-stream number information
222 Video identifier
.223 Stereoscopic identifier
224 Managemen't information
225 | Reprodﬁcing procedure control information
226 vOB |
227 VOB (simul-cast)
228 Interleave biock s,ep'arator
229 NTSC decoder
230 Changeover unit
231 HDTV decoder
232- Audio da_ta
233 Interleave blo.ck separator
23.4 Time stamp addelj

i
Fand
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.STC $witchi ng means for SWI'tChI ng sai. d ‘STC when decod %@iﬂg '
system stream and/ or said sub- system stream 20 of a sec-m BHHe 92@1'98

- _block that is reproduced successi vely after . . reproduction of said main
system stream and/or said sub-system = - streamof a first interleaved
bl ock; : wherein sai.d maih system stream and sai d sub-system

stream have a timng information respectively; and 25
" conposi ng nmeans for synchroni zi ngaﬁ f#ﬁlr% vi deo

| ERRREES LTI « X7, 74 Y THEEE, 7 4« AJ R

s _
5 ARIGIANSS XUEEERE RS WO 4 R 7 B XU, ZOWF4 RS D
FAEE. SRS 5, |

PR, STHREEER IS 4 27 LEARES LT, B 1 010RT &5 b ot
10 HShTHB. Shid. #7022 20 1ic, HEEEEENT «—)V FER204, 2
04a. 204bic. EREEAEHT +—VFER203, 203 a. 208bic, 3
BiZigL-bDTHB, ZONFT+ X720 1% 1 1I1Z7RT &S HEHEDONT 1+ X7
F4E 2 0 5TEATS LTV 20 6i0it, 6 040 | BEICEEER, ARERI
Hicibh 5, RTIE. AR EZROEHRY 2 KT - KERUOSA L, Ui,
15 60%1@@LEE&EW®/+z&ﬁﬂbﬁb%iﬁ%ﬁxz071&6&ﬂ¢@@ﬁ
BZ B B1 2I1TRT LD IZ. MPEG 5D 1 GOP (Group of Pictuwre D) OFDE
A V7 ——REFITHRYMSR EZERBRH ] 7 4 —IV FERICREIZ T a— FEh T
5. FIBWEERRE LTITOY Ly & T HRABEENT S,
Kic. FERPIORELBND, WROISHRIET « X7 5 BREOEAEEECHE L
20 A THERTECEEOEROE ) 2 DERHIISNISL, ST ¢ X7 I
4 AT UA DB NI FASR TV EBETEAL, SO%b, ALIVTFUYONL
T4 RS & 2 DT 4 R D 2 WRERHES BUEH G -1, HEEBR BRETS
B D% DRKO VS KOFNEDET 4 22 LTI EDTIPDIANF20 IZT
_ WIDE %8~ 50 AFID HINIE RS b3k KOWIITDET 4 X7 B LUEVE
25 VRATFTLAEMGT B LilHBH, TSI TS &, T, &'/ SVL

M sh R (A UL)



-100 _' o signal of said main system stream of said fllPH/JRQ&/&ﬁ/g%%

bl ock and a second vi deo signal of said sub- systedﬂﬁi i

first " interleaved bl ock. referring to said tining informtion,

conposi ng into a single video siggal- and outputting said S|ngle vi deo
si gnal . 5 40. The optical.disk reproducing device
according to claim 39, wherein said STC is switched by said swi t chi ng
nmeans _ referring to a Sﬁgjgggﬂﬁplng timng recorded i n a nanagenent

1. GEER $1EREE L OEBRESE. BEAMS UL bk EhTricigeE
SRS SMBAETBIC LD B LRI L DIV S 2R OB 1 e MY
5 —LEE2BRER Y —LEEEDNL EH 2L EOBER Y —AIHHEL. HORT
B R Y — LDE4 FTERNSLANAMPE GES S, NEERRESAEST
BIbOREIIRD SHIRSh, %« DBRR | ) — A% 7— 3 SHEFBIC X DI
DV L— L 555 1 DGO PRIBEMDG O PASHRE A ¥ 5 — ) =77 T
v IR, T E b, BES 1R P —ADB 1A V7 —Y—T T Oy s &,
10 MEE2BER N —LOE2A I — Y =TT Oy s h KT R LD RS w7 ke
KeE OIS CHERR L, HoR2 ORIEA V5 — Y =TT 0y 713Dl L6 1AL
ED RSy 2 il DR TSN TNB S L3EMETBHT4 RS0
2. GBI WIS 1BBR h—Y) — MIFBLENINTSCH LURPALH LS
i¥SECAMDESEELT LHME 4 5RE 1 BBROXT 1 X7, -
15 3. FACELBIAVI—)—TT Oy s &, BREIAVI—)—TTay iR
SR BERASER LM CR RSO TR SN 2 vy — Y =TT 0w 7 &%,
F 4 R L OB DI TR S T & A HHRE 1 ERO
' 74170 '
4.(ﬁmﬁ>%1ﬁﬁﬁéﬁoﬁm@ﬁﬁ%\@ﬁﬁnﬁb«wwom¢fnuﬁaﬁ
20 SRS SMBAMETEIC LY. B 1 BB DR S 2RSS b o8 1 BB Y
—BEE2BBR Y — AEATHMOBRR b ) —LICHHEL. HOREEHER k) —
ADE A BTERFS LN MPE GIES &, FRERRESEEET 2 00ORME
0 SHREAL, D% DURR | Y — L2 — 5 SEFEHT X D EEROWE T L — 1
2555 1 DGO PO G O Ph SHESNIA 5= =TT 0y 7 1AL,
95  FHL b, HREEIRRR M) —ADB 1 F—F 2y MRS v I—Y
—TT Oy s &, HiEE 2R

BIESh 7=k (% %%34%)



T ST or said sub-syst em sPCHAPYT /00615
I nf ormati on of said main system'streamor. said sub systemﬁgl%#ﬁ].gﬂl.ga

41. The optical disk reproducing device according to 10

_.wherein said STC is.swi.tched by said switching neans when i ncrease of
a video presentation tine stanp (VPTS) gg° ~inforpation of said main
system stream or said sub-system stream of said first interl eaved
bl ock which is being reproduced is ceased. B : 42. The
optical - diakepygduping flew) eor FRRIANE £ 9 515 T @PHE, KT R L
wherein data of one. -interleaved block of said sub-system streami s

first stogeds oAl fagseapnEEt &9 VN0 DR, v 7 — 7oy 7R 1AL ED bS5
v 7 it DR TR NS AR HEBIIIEET + X2 LIRR U &
 REBETBRTART. | -

5 5. WL1BRR b—Y — LBSHOBURR b ) — LOR A DR S| ORI
BHEIVER 27 HICRRSNTB S LA T IR BRI £ 27,
6. 745 —FBICLD. FRBESOZEAD L 0Dk EHRORRE EH
Hx I ERIESE, BRAMTEIH T, ML THE 1 B2 b Y — AL
Uiec &AM e+ 3 3KE 1 ERONT 4 R 7o

10 7. T4NI—FEICED. FRRESOBESTS L Xk EARIORRR AR,
EIU LT, BRABFRITH T, FRESISH 1 WX b Y — A58k Lk
FETANG YV TEBITANT 4 X2 IS TING & & A4S 3 5355508 6 1ol
DHF 4 X7 o B
8. FBURESLLTTOS Ly S TREESEA RSO/ y S THRRSE,

15 FEEAHEICOEET SBBOMTFRIC KD, FES A OT 4 — VN THESZE LIS V57—
V—RBRRET LES A DT 4 =)V FTHE DB 2 1 7 — L — ABBESITHFHL.
MRS 14 V5 —L—2EFS UIBRER 24 V5 — L —REFEHE 1 WX b— 1) —
by BI—HOA 5~ L RBRESEBZBRR b ) — A& U TRERLIC S48
L3 BEKE 1 EROILT 1 27 | -

20 9. B1A I~ L—XESLUIOBIER | — LD, BEOEEBEICIT SEELH
RSB HIRIEHAVET 4 X7 _LItiERINTA Z &34 L 25 KE S oot T 1+
27, | | |
10. 707V v TESOEEAAORRRA S RES B4, BRI ETEICE
WTRHEL. 1 28— L~ REEABIT LA T SIRE ERONT 1 X7,

25 11. FURESILTTOS Ly S TREESEA WS T/ L » L TRRETE,

BESh (R NEUR) -



: FLIZIPY (/7006615
mai n systen1strean1|s recorded followng to t he sub- syste t
a head part of a video data on said optical disk; rﬁ%@%gﬁ: lgapg 98

.main system stream having sane tinmng infornat|on as sai d sub-system
stream having is next reproduced; ghd . . sai d decoder
for processing signals then starts =~ - decoding. - 25 43. The

optical disk reproducing device according to

Eﬁﬁmu:akﬁ%?%&&ﬁﬁ%&kxb\§ﬂ74¢®74—wk?%§5%14
Y5 — U RBRIRS LB A VDT 4 —IV FCHEBH 21 25— L— X BERT
SEU. B1A 07— L—REEEEIMER b—Y—L, B2V F—L—ABES
EE1L V5 — V—xF#&@%ﬁFﬁ%%Z%&XFU—A&LT?ﬁLt_&%ﬁH
5 LTBERESEEROET (R, |
12. BESMEFBICHVT, T Ly V7 ESEEAHOREIRS 2R ET 50—
ISRT 4V — BRI EA VY — U—Xﬁﬁ%ﬁthk%ﬁiﬁﬂ%ﬁ%TJkaﬁ
BINTVBE LEMMET ZHREL 0RBONT 1 R7
13. FBBESELTSal Ly YTBRESER RS0V y Y THRES .
10 EEARCOICHET RBAETFBIC LD, FWS A VD74 —VFTIHE 3814
VY —L— RMRIES BT A VDT 14—V FTHEBH 24 V5 — L — XBBYEET
SR, RIS 11 05— L— MBS U MRS 24 vy — L — RESAE 1 g X
P=U—Ly I—HDA VT —V—ARBETEF ZRBRA MY —LLETH ELEBIT,
E2WBR MY —LDEHSA DT 4=V THELE 2L v 7— L —ABBESDOV
15 OB (Video Object D) DS, 315 &b—2DRMT A VDT 4 —IV KRS
FBIMUIC L4 T SRR ERONT 4 27 o |
14. FESELTTul Ly YTHRBESEAV. SIS0/ Vy U THBESE. '
@Eﬁﬁm:omﬁﬁ?é&@ﬁ#%&m&b\ﬁﬁ54y®74—wFfﬁi6%14
y&—v—x%@%%&ﬁﬁ54y®74—wFf%$5%24yﬁ—v—x%&%%m 
20 PEEL. WEE 1A I—L—2ESS U RS2 1 2y — L— R ESAH 1 B
b= —h. BI—HDA V5 —L—RBRESEE BB P Y —LE L, B2B4ER
MI—LDA 25 =) =TTy OMPEGF—F D7 4 —)V FESIEHREERT 1 —
)V KEIHEER] S0 SR £ — )V FERRSAIE IR Ui s LA T 2R
SERDIT 4 R0
25 15. CHIES BIBEX M) —ALBE2BBR MY —LEEEEPUEB 20 E
DRMBER b |

BIESh 2k (R WEUFR)
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-101/.1 claim42, wherein a capacity of a buffer e read
decoder is set to nore than a data volune of said' W}ﬁ%@?’r%ﬁs
~or said sub- system stream of one interl eaved bl ock.

44, (Amended) An optical disk recordi nggglevi ce 5 conpri sing: a
separating nmeans for separating a original video signal vertically

and/ or horizontally into a plurality of video streamincluding a first

video st 3%21%%2%%@%?‘;?%%0 BRE Fo5G 0 P UG O P SHiREh M r 9 Hal
—Y =770y 7 BrCABSSEDIES TS hIokT + R 7 R EEL, Pl &
by 5 1BER b Y 508 | BEEEE SO 14 V5 — ) —7 70y 7 &, W]
BTN &« ] U 2 BB b OB 21 V9 — ) — 7T 0y 7 AR OIEE TR

5 L. Sy 77 ABUEICERL. Bl1/0y—) =TT 0y 7 OF— 5 25 1 HETRE
ACTE 1 @EEAEE L. B2/ 05— ) —T 70y 7 OF— 5 35 2 SFEEH
WTE 2BBESAES L. ABENCL DE 1 BYRES LB 2BYRESE. BT 1 B
b U < 13,/ DvoRaess 2 B SL vCRBIR § T 1 SOBESIZARL. i

 HERC X DHITE BT LAMER LT A ELE,

10 16, EBBESH. P EHEIRER M) —ALE 2BURR | Y —LEDSBRE
NESENB T SETTARMIINEE A REIIFRRETEIVT 1 7 0 SRR Ui
BEITid. AEERCHT 1 DOBREEICART 5 AR LT AHRE L 52RO
R, |
17. BRESOCTFAT 0y s4824 05— =770y y ORI 1A ¥ —Y —

15 770y rhERIhTOENT 4 R EBEL, 9 B2/ 05— —T Ty s D
B2WT— I EFEL, Ny 77 AEYFRITERL. KIXB1A 59— —TTny
J D% 1 WRT— S EEEL, MRSy 77 AEVFRICERT S L L bIT, B11V5
— =770y 7SSO TSH | REHEREEEMITA . RIAREERAER L.

| HIRCES 1 B — 5 7 — & A FNEIHERICE S T 1 Fa—FIc L DB 1 By

20 ESIEES L. B 2R T — S A RIEFIRSNRIC RS € T, 20T -5
kD, B 2BRRESEES L., AR TR 1 DR S LRI 2 MBS %
BT 1 BEREER S U < i3 /4oRiss 2 BRI S U {13 0B R s sRic &
DRISE T, 1 DOBRESEAK L. HIIBL VT3 LAREL T 55005H1
5 EROELLE. | |

25 18. FEl1M4/9—)—T Ty 7@%%-?——9%%& Ny Ty XAEVIEEMICE

ML (SHEUER)



10 I ' . .said first and-said second video si gnal s ha\;’ecyggggn{ioeels

resolution that is |lower than the first resolution; Aok FEETN 19/61.98
for variable | ength encoding of said video stream atime stanp
means for providing the sane tinme stanp &an said 15 video streamwhich is
separated fromthe sane original video ~ signal; ~a data -
segnenti ng neans for segnenting said video streaminto a plurality of

interl e'wuy%g?efggmﬁ%&%&ﬂwﬁw B ég! glie k. REIMPANC FFyOr

Plngcra?: eave_?iljfggg_?g%ﬂfﬁ' prl'fliir o riialle cond mte(r'-:rGI 2a1c/1ie£iSt

bl ock of sald s cond Vi eo.hs%%_ﬁaﬁﬁ?egmon facks of said

ohtical aiae: ALt HIRELI 2t b 1 KO BTEIVOTER % o

e BRI S TR A S e iy remomt

5 & |
26. GAFHR) THIMESE, BESBTBICLD. AIAOE 1IRR U —L&
RO 2@ R ) — AEALHITC &b 2 OBLEOBER b Y — AZHEL. 2D
RIRBURR Y — L% 4 RAIERFSHLSNAMPE GBS &, MEFREESEES
T BB ORTRRE SRS, A%k DBBX | Y — AEH 2 FEERIC X DB

10 OBETL—Ah6K3 10OGOPXIHOGOPHh lRENE S v y—)—TTa
y ZIABIL, 3L Eb, WS LB b )~ LB 1 V=Y =T Tay s &,
HESE 2B 1 — LD 2A L F— ) =TT Ty P KT AR LD IS ) kL
FEDIRE TEMERSR L, 0%« DR, v F—7 0y 7R3 LS 1FLED b
5 v 2 ichi DU TS NTNS = EAET BT 1 R Yo

15 27. CGEES HES1BEX b—) —MNHFHESh:NTSCHLIRPALSL
{iZSE CAMDEEDI SBRINTI B I L2433 KA 2 6 TRDLET 1+ X7,
28. GRE® 3<HLEONRELS U y— Y770y s OREIERE. $240 >
F—Y—T 70y s QBRSNS BRFE—ETHE o LT SERE2 6
BOKT 1 7o -

20 29, GEEE) SHBEHOLT (22 HICRIREAUTLVE S LARS TSR -

BT R LERANTOAL LM T AHRER CRRONT A RS
30. (RIS $1B8R h—Y = LLUMORER b U — AORE A OEASEC
BUTHIRT BT + X7 HICERINTOBC L2 MET BHRE 2 6 RO
WF4 R o | |

25 31. (RBIERR) SMMBMRES & UTHIRA LERAO 2201 5 — L—XESEM
BHS A DT 41—V RTHREBZB1A V7 — L —RBBES LTRSS AL DT 4 —IVE
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i nd duc 'd f aci g eal di sk PCT/IP97/0G615
ei ng a reproduci ng device for reproduci ng an optica S n '
or nore video streans including at |least a first .video st'reélﬁg%%hﬁflgob\fgs

. 101/ 2 and a second video streamare recorded in a specified -
sequence as bei ng separated info infgi grl eaved bl acks conposed of one GOP
or plural GOPs including plural video frames, reproducing at l.east a

first interleaved bl ock having first tine |nforrrat|on of first video 5

ety sR2AS ?%?Wﬁﬁmﬁ%?mw?? SRR L < LRI ©
V- U—X{?ﬁ’i% 1B R b—Y — L, $5—HDA o7 —L— BB S4E 20k
BA N Y —LE LIS SRS SHRIES 6 BROKT 4 27,
32. (RIS Pl &b 2L EOBERR Y — ATIHBURHERS N, Dl &
5 b AHERADOE LB b —L0BMORERT L— LSR5 1 OGO P X
DGOPZ LIRS NERESh OB 1 1 V9 — ) —7 T 0y » &, EAERAD
H 2B R ) — LDMEH O 7 I/—AZ)‘ 555 1 DGOPXIZEHDOGOP I &z
BSNERSIBROB2 A Ly — ) =770 v 2%, KEONEE CHMEER
W74 R7EBELS DI Eby BIBRER b Y —LDH | KAEHERE S OBV 5
10 —Y—TTy s b, B1BRR b — A0 1 EEH LR U5 2 BEELE 5
B2A V5= Y—T T Oy ) HEEOEETRELL, /Sy 7 7 A ECERL, 814
VH—) =TTy I OF— S EE | EEFRER TS | RRESEES L. $21 >
§—Y—TT 0y I OF—5 5 2HEFRER TS BB T L. BN
VT, BT 1 B U < I 608 2 ITHEBIC A4 T, HUAEES 1 BB S &
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Uz 1 >OIHBR & U THIATE 52 SR8 ET BHREAS 2ERONT 1 7 EL%
B | o
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. . o ' PLIZIPGY/0061
speci fied sequence, storing in a buffer nmenory, decodi ng dag@@:}g;ﬂ-‘ftll*g()lg
first interleaved block by first decoding nmeans to- obtain a first eo
.signal, decoding data of the second interleaved block by 10 second
decodlng means to obtain a secord videoggignal, conbining the first
vi deo signal and second video signal by a conblnlng uni t i nto one video

signal by synchronizing.in accordance with said first time information

d/ . 1=} ) I t ,
oo RSP 2 LRSS e L el P R 1!

wher ei n when the conbination 1dentificattion

and Sétg'ﬁﬁff?‘?eo%?ﬁ%ﬁn &E%.?%’%?%@%T%%ﬁéﬁ?%si e opti cal i sk
oo ned | Re o7 he 1 & 1?9’t¢9'¥g{%§’$$‘(%’"‘£#bﬂﬁt Fe bt BB 2 X 9°
herel - STARALa P G 7 S DR BB U s B Sk £ 2 e
Fepr cBuc DTS 'E@fﬁ&%%!.eﬁeﬁ' Gata | of ‘the second interleaved bl ock i<
reproduced, and stored in buffer 25 nenory neans, then first video data of
the firstd fAnt dﬁiﬁbcﬁdl%%%’)ﬁ%ﬁﬁ%\ FEAAS LS (F ey SIS
W%Mﬁ}#ﬁfsh; D, B 1BERE X DI 2R E L %o% 1B R b
YLk, B2BRR b Y — LEEOEHOBRR ) — ML, DoNEIER b
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s reproduced and accunulated In said" buffer nenDry nmeans, ronous

time information is created by using by priority first Hmﬁﬁﬁrﬁ?@bgs

.recorded in the first interleaved block, data of ° said first video data
is decoded into a first video signal by‘ i rst

101/ 3 decoder according to said @éhchronous tiome information, said
second video data is synchroni zed with said synchronous tine
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decoder, sai'd first video signal and said second video'signal'are'S

_conbi ned into one video signal by thegconbining unit by synchroni zi ng
the first video signal and second video signal wth said first tine
i.nformati on and/ or second time information and/or sai d synchronous tine

-information, and outputting from an out put unit. 10

- eye _image are alternately encoded in every field in the interlace
sigﬁals in one GOP(Group of Pictﬁre) of MPEG signal. As high-
quality videos, the progressivel system is being studied.

Problems in the prior art are discu_ssed; " When a
5 conventional stéredscopic optical disk is reproduced iﬁ a standard
reproducing device, an ordinary image which is not stefeoscbpic
image, that is, 2D image is not delivered. A stere_oéco_pic'optical
disk cannot be reproduced by a reproducing device unless a
stereoscopic display is co_nneqted thereto. It was heﬁce necessary

10 to fabricaté_twé types in the same contents, that is, a stereoscopic -
optical disk and a 2D opticai disk. | It i§ the same for'high-qua;lity
videos. That is, the conventional stereoséopic- and high-quality
optical 'di.sks ‘were not compatible with ordinary 'Videos. A
_ purpbse of the in’ventionlis' described below. Itisa purpose of the
‘156 invention to preseﬁt a mutually compatible stereoscopic and high-
ﬁual‘ity optical disk and a reproducing system. As_i;fle definition
of com_patibility is élaﬁfied, .the_ compatibility may be just

'.compare_d to the relation between the mopaural record and stereo
record in the past. That is, a new stereoscopic optical disk is

20 reprodﬁced as a_ mono-vision, that is, 2D with an. existing
reproduci'ng device, an‘d.is reprddliced_as either.lmono-vi'sion or
étereo-vision, that is, stereoscopic video with a new reproducix_;g

‘device. |

25 Summary of the Invention
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CLAIMS

1. _(Amended)An'opti_cal disk comprising:
a pluralits-r of first.interleaved blocks of a first video stream é.nd
a plurdlity of second interleaved blocks of a second video streaﬁl
reco'rd.e..d a plural of timés on tracks of said dpti_cﬂ disk in certain
order, |
| wherein said first and_said- second video stream are
separated from a original video signal -in a vertical or a hoxfizontal_
direction by _sepafating‘ m—ieans; |
said .orig.inall video signal has a first fesblution;'
said first ar_ld. said second video éignals have a second
resolution that is lower than the first resolution; -
said first video stream and said second video stream
comprise an MPEG signal which is encoded by variable lehg_th.
en_coding and a timing data for reproduction of said o'riginal video
signal; ' | |
each of said first and second interleaved blocks has a

video stream of one GOP or plural GOPs composed of plural video

frames each which is segmented by data segmenting means; and

* each of said first interleaved blocks and said second
i_nterleav_ed_. b_locks is continuously reco.rded on more than one track
of said optic_éal.disk'. _ o | | _. |

| 2. (Amende-dl)An optical disk, accdrdi_ng to claim 1,

wherein said first video stream comprises encoded NTSC, PAL or

SECAM signals.

A
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3. An optlcal disk accordmg to claim 1, wherem said
second 1nter1eaved block has a same t1m1ng information with a
t1m1ng information recorded on said first interleaved block; and
said first and said secbhd interlea‘ved blocks are
recorded in an approximately the same area on said optical disk.
4. (Amended) An optical disk comprising: .

a plurality of first interleaved blocks of a first video
stream and a plurality of seco.nd interleaved blocks of a second
video streem recorded on tracks of said optical disk in certain
qrder, |

wherein said or1g1nal video signal is separated into a _
plurahty of video streams 1nc1ud1ng sa1d first and said second
video stream in a vertical and/or a horlzontal d1rect10n by
sepa;‘ating means;

said origihal video signal has a first resolution;

said first and said second video 31gna1 have a second
resolutlon that is lower than said first resolution;

| said first and second video streams comprise an
MPEG signal which is encoded by variable length encoding and a
timing data for decoding of said original video signals;

each of said first and second 1nter1eaved blocks

has v1deo stream of one

% [ L M S *
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- GOP or plural GOPs com'po'sed of plural video frames each which

is segmented by data segmenting means; and
a segment identification data recorded on said.optical
disk, w'he'rein said segment identification data indi_cétes that.each
of said first and said second interleaved blocks are continuously
recorded on more than one track of said optical dis.k.
- 5. An optical disk according to claim 1 further
comprisiﬁg a restriction informa_tion for restricting repreducir_lg of

a video stream other than said first video stream when a certain

~disk player is used. -

6. An opfical disk according to claim 1 further
_comprising:

a filter for‘attenuatir_ig a vertical and/or a horizontal hfgh
frequency component of eaid origi__nal video signal,;

wherein said first video stream is generated by separating
an originel video signal by said separating means after filtering by
said filter. _ | | |

7. An optical disk according to claim 6, further

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 erigi'nal video signal passes
said filter.for attenuating a vertical and/or a horizontal high

frequency component of said original video signal.

e
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14 An optical disk acdording to claim 8;
' wheréin.said original video signals are progressive
picture signals; |
first inter-lace sighals-and.secon'd. inter-lace signals are generated
by separating __said original video signal in a vertical direction by
said separating means; | .
said first inilzer_l-lace signals start with odd line first
and said second inter-lace signals start with even line first;
one of said first intei-lace signals and 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;
and _ |
an Even-Field first identification informétion is_'

replaced with an Odd-Field first identification information in a

_field identification information of MPEG data of said interleaved

block of said second video stream.
15. (Amended).'A reproducing device comprising:
a reproduction means .for reproducing an optical
disk on which interleaved blocks are recorded in certain order;

wherein at least two video streams including first and second video’

stream are separated into a interleaved block unit having a video

stream of one GOP or plural GOPs composed of plural video frames
each; and for reprodﬁcing' first ixﬂ:er_leaved‘blocks and second
interleaved blopks in certain order; wherein said first interleaved

block has first timing information of said first video stream ;and

——————
-
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.syn'éiii'ionizing said firSt and said second picture
sigﬁals;
compqsing said first and said second picture signal
into a progressive picture signal; and |
outputting said progressive picture signal.
24. A rep;‘odﬁ‘cix’;g device of claim 23, wherein a |
reproduction '
. of said optical disk is processed by steps of; -
attenuating said progressive picture signal by a low-
pasé filter for atténuating a vertical hi.gh frequency component of
an input signal;
| separating s.aid progressive éignal into an Odd-Fieid.
signal having an odd line and an-Even-Line.signal having an'éven
line by separation means;
outputting alternately said Od'd-'Field signal and said
Even-Field signal as a ihter~lace picture signal.
25. A. reproducing device of claim 24, fufther
comprising a first output ineans and a second o.u_tput means;
| wherein said progfessive picture signai is output -
from said first output means and said iﬁter-léce picture signalllis
put out from said second output means. -
26. (Amended) An optical disk comprising:

first interleaved blocks of a first video stream and

second interleaved blocks of a second video stream . recorded a _

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

A
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wherein at least two video streams including said
firsr vide_o stream for a right eye and said second._vid,eo stream for
a léft eye is generated bj separating a 3-D picture signal;

' said first and second videéo streams comprise MPEG
signals which is encoded by variable length enbodih_g and timing
data for a reprdduct%on of said original video signals; |

| each of said first and second interleaved blocks has a

video stream of one GOPor plural GOPs composed of pltira,l video

. frames each separated by a data segmenting means; and

each of said flrst and said second 1nter1eaved blocks

is continuously recorded on more than one track of said optical

disk. |
' 27. (Amended) An optical disk according to claim 26,
wherein said first video stream comprises encoded NTSb, PAi..

or SECAM signals. | ) ' |

28. (A'merrded) An optica_l disk of claim 26, vrherein
saiﬂ second interleaved block has approximately the same tirnirlg
iriformation with a timing information recorded on said first
intelrl_eaved block. .

29. (Amended) An optical disk of claim 26, further
comprising 3-D identification information ind_icéting that a 3-D
picture is recorded on said opt1ca1 disk.

30. (Amended) An optical dlsk of cla1m26 further '
comprising an identification information record_ed t_hereon for
restricting reproduc'tion of video streams oth'er than said first
video str,e.am when sai& opi_:ical disk is reproduced with a certain
disk pfa‘yer.

31. (Amended) An optical disk of cléim 26,

S —————
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whef&in said 3-D 'picture signal is separated into a

~ first inter-lace signal which starts Odd-Line first and a second

inter-lace signal which starts Even-Line first;
said fi-ret video stream comprises said first inter-iece

sigoal; and

said second video stream comprises said second inter-
lace signal. . - . 4
| 32. (Amended) An optical disk reproducing device for
reproducmg an optical disk on wh1ch at least two video streams ,
including a first video stream for a right eye and a second video
stream for a left eye, are recorded; said video stre_ams are
separated into an interleaved Bloc_k having a video stream of one
GOPor plural GOPs composed of plurél video frames each;
comprising; | . o

a reproduction means for reproducing said first

_interleaved blocks and said second interleaved blocks; wherein

said first interleaved block has a first timing information of said
first video stream ;and eaid'econd interleaved biock has a second
t1m1ng information of said second v1deo stream; |
a buffer memory to store reproduced p1cture signals;
first decodin'g means for decoding first picture
signals;

second decoding means for decoding second picture

 signals;

synchronizing means for synchronizing said first

| 0 A
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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 sYste_m'streaﬁ or said
sub-system stream of one interleaved block

44. (Amended)An optical d1sk recordmg device
comprising:
a sepa’ré.ting means for -separating a original video signal vertically

and/or horizontally into a plurality of video stream including a

first video stream and a second video stream;

said original video signal has a first resolution;

said first and said second video signals have a second

 resolution that is lower than the first resolution;

an MPEG encoder for variable length encoding of said video

stream;

a time stamp means for providing the same time stamp on said

-video stream which is separated from the same original video

signal;
a data segmenting means for segmenting said video stream into
a plurality of interleaved blocks; each of said interleaved blocks

having one GOP or plural GOPs composed of plural video frames

each;

where a first interleaved block of said first video stream and a
second interleaved block of said second video stream ére,r‘ecorded
on tracks of said optical d1sk in a specific order -

45. (Amended) The optical dlsk recordmg device
according to claim 44, whereln said first v1deo stream comprlses
encoded NTSC PAL or, SECAM s1gna1s

46. (Added) An optical disk reproducmg dev1ce
being a repr.oducing device for reproducing an optical disk on which

two or more video streams including at least a first video stream

* < L M S *
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and a second video stream are recorded in a specified sequence as
being separated into interleaved blocks composed of one GOP or

plural GOPs including plural video frames, reproducing at least a

first interle'a\-red block having first time 'informatinn of first video

stream, and a se'cdnd' interleaved block having second time

information nearly same as said first time information, in a

specified sequence, storing in a buffer memory, de'coding data of
the first interleaved block by first decoding means to obtain a first
video signal, decoding data of the second 1nterleaved block by
second decoding means to obtain a second video signal, conibining :

the first video signal and second video signal by a combining unit

'into one video signa.l by synchronizing in accordance with said first -

time 1nformat10n and/or said second time information, and issuing
from an output unit, wherein when the comb1nat1on identification
information showing that the original video signal is composed of -

at léast first video stream and second video stream and decoded is

"detect'-ed from the optical disk by combination identification

information detecting means, they are combined into one video

~signal in the combining unit.

47. (Added) An optical disk reproducing device

“according to claim 46, wherein an optical disk in which a first

_ interleaved block is _recorded next to a second interleaved b_lock in

video blocks of video signals is reproduced, first second video data -

. of the second interleaved block is reproduced, and storéd in buffer

memory means, then first video data of the first interieaved block
is reproduced and accumulated in said buffer memory means,
synchronous tim_g information is created by using by priority first
time information recorded in the first interieaved block, data of

said first video data is decoded into a first video signal by a first

* [+ L M S *
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decoder according to said synchronous time information, said
secénd video data is synchronized with said synchronous time
inforniation ‘to decode a second video signal by a seco'xid video
dechei, said first video signal and 'séid éecond video si‘gﬁal are
combined into omne video signal by the -.combiﬂing unit by

synchronizing the first video signal and second vidéo signal with

-said first time information and/or second time information and/or

said synchronous time information, and o_utput_tiﬁg from an output

unit.
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(57) Abstract o
An optical disk for recording stercoscopic videos and high-quality . .
video signals and a system for reproducing the videos and signals from N joovgre <
the optical disk are made compatible with the conventional video """""" . pr)
reproducing system. A reproducing device which is used for reproducing - o | 55—
stereoscopic videos wnd high-quality videos obtains stercoscopic videoor | . owsne | ™
high-quality videos by reproducing both first and second interleave il '
blocks on the optical disk in whicki first and second video signals are w | eusa --@
alternately recorded on the left and right sides by dividing the first and
second video signals into frame groups of 1| GOP or more and a 0
reproducing device which is not used for reproducing the stereoscopic 76317/ a0BNERNN
videos and high-quality vidcos obtains ordinary videos by only
reproducing either the first or second interleave block by jumping tracks.
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