
(19) United States 
US 2011 0181698A1 

(12) Patent Application Publication (10) Pub. No.: US 2011/0181698 A1 
OSHIMA et al. (43) Pub. Date: Jul. 28, 2011 

(54) OPTICAL DISK FOR HIGH RESOLUTION (30) Foreign Application Priority Data 
AND THREE-DIMIENSIONAL VIDEO 
RECORDING, OPTICAL DISK Dec. 4, 1996 (JP) ....................................... 8-323770 
REPRODUCTION APPARATUS AND Dec. 26, 1996 (JP) ....................................... 8-347284 
OPTICAL DISK RECORDING APPARATUS Feb. 28, 1997 (JP) - - - - - - - - - - - - - - - - - - - - - - - - - - - PCT/JP97/OO615 

Aug. 29, 1997 (JP) ....................................... 9-234320 
Oct. 21, 1997 (JP) ....................................... 9-288099 

(76) Inventors: Mitsuaki OSHIMA, Kyoto-shi O O 
(JP); Hiromu Kitaura, Osaka (JP); Publication Classification 
Hideki Fukuda, Osaka (JP); (51) Int. Cl. 
Hideshi Ishihara, Osaka (JP); H04N I3/00 (2006.01) 
Toshiyuki Kawara, Osaka (JP) (52) U.S. Cl. ................................... 348/43: 348/E13.062 

(57) ABSTRACT 
(21) Appl. No.: 13/080,760 

(22) Filed: Apr. 6, 2011 

Related U.S. Application Data 

(63) Continuation of application No. 12/683,701, filed on 
Jan. 7, 2010, which is a continuation of application No. 
11/928,246, filed on Oct. 30, 2007, which is a continu 
ation of application No. 10/342,826, filed on Jan. 15, 
2003, now Pat. No. 7,317,868, which is a continuation 
of application No. 09/319,476, filed on Jun. 4, 1999, 
now Pat. No. 6,573,819, filed as application No. PCT/ 
JP1997/004429 on Dec. 3, 1997. 

3D TV signal 

2nd MPEG of 
encoder 

Authentification data 
generation section 316 

10b Disk attribute 
information MADM title, disk ib, 

identifier Since, 
encoder 

Authentification data generation 
and calculation section 

MADM Outhentification 
data 

1st MPEG encodersection 
st MPEG of 1 GOP or more 
encoder 

Disk attribute information 

MADM identifier/MADM authentification dotd 
or progressive/3D picture arrangement 
information provision section 

The present invention has an objective of providing an optical 
disk having a high resolution picture and a system for repro 
ducing data on the optical disk, which are compatible with a 
conventional system for reproducing an ordinary resolution 
picture. A high resolution signal is divided into a main signal 
and a sub signal by picture division means and MPEG-en 
coded. The main signal and the Sub signal are divided into 
frames each having 1 GOP or more. The resultant first inter 
leave block 54 and second interleave block 55 are recorded 
alternately on an optical disk. A high resolution reproduction 
apparatus reproduced both the first and second interleave 
blocks, so that a high resolution picture is obtained. A non 
high resolution reproduction apparatus reproduces only the 
first or second interleave block, so that an ordinary resolution 
picture. 

MADM system recording apparatus 
Authoring 4 

80 

Interleave 
circuit 

81 MADM disk 
VPTS provision 
Section 

Recording 
82 means 

APIS provision 
section 

Addres 
circuit 

10 

  

    

  

  

    

  

  

  

  

  

  

  

  

  

    

  

  





Patent Application Publication Jul. 28, 2011 Sheet 2 of 98 US 2011/0181698 A1 

FIG.2 

(1) Input signal (frame information) 
Main 
signal R/A t 

| | | | | | | | | | | | | | 

sia L/B . . . . . . . . . . . . . . . 

(2) Signal (frame unit) 

von VE III || || || || || || t 

Sub MPEG 
- - - --|--|--|--|--|--t 

(3) Recording signal (interleave signal) 
Main interleave block Sub interleave block 

He --e- -a- 
8 6 -e-Main frame group? --Sub frame group-?- 

5 -7| | | | | | | | ||||||IFA 
-1 GOP or more ----1 GOP or more -- 

Identicq WPTS 

(4) Disk rotation (1 pulse/rotation) 



US 2011/O181698 A1 Sheet 3 Of 98 Jul. 28, 2011 Patent Application Publication 

  



Patent Application Publication Jul. 28, 2011 Sheet 4 of 98 US 2011/O181698 A1 

FIG.4 

Progressive/5D picture arrangement information (MADM identifier) 
83 - 

14 

TXTDT file PGC file in each VIS / 
TXTDT information 1 

YIS. Cell Number of Angle Start Termination Identification 
(title) Attribute Ancies 9|address address information 

1 12 3D 2 1 Main O1 a3 3D-right 
'' Cell 1, 2 2 Sub d2 d4 5D-left 

1.2 3D 2 1 Main d7 3D-right 
Cell 1, 2 2. Sub q8 5D-left 

2 M Progressive 
2 S U 5,4525PX multiple angles 4 b C 10 O 14 1-525P-sub 

(Cell 1, 2) On G 11 O5 2-525P-mon 
U d 6 2-525P-Sub 

3 12 Wide 525P 2 1 Main dig Wide 525-main 
" (Cell 1, 2) ub q8 (20 Wide 525i-sub 

1 O2 O22 Wide 525P-main main 
12 Wide 525P 4 : d23 d24 Wide 525P-main Sub 

O25 O26 
4 O27 O28 

O29 C30 

12 3D 525P 4 j,4 

3 
4. b 

2 S 

Wide 525P-Sub main 
Wide 525P-Sub Sub 

O3 O32 
O33 O34 

Right 525P-main 
Right 525P-sub 
Left 525P-main 

O35 O36 Left 525P-Sub 

  

    

  

    

  

  

  

  

  

  

  

  

  





US 2011/O181698 A1 

9 IOUI JO----ojouJ0 --) iiiiiiiiiiiiiiiiiiiiiiii D99 
Jul. 28, 2011 Sheet 6 of 98 

Dg 

Patent Application Publication 

  

  

  

  

    

  

  



US 2011/O181698 A1 Jul. 28, 2011 Sheet 7 of 98 Patent Application Publication 

Synthesis 
Section 

J9p000p puZ 

ion Section Divis 

  



91001_JO_d00 ||--|--9JOU JO d00 || 'T-III||H?T?TL?L 
=-| 

di Off ? || || 

DZEZTEZZJUT?ZITTWEIT |Dufils ?up1000} (1) D9D9998 '?) I. H 

Patent Application Publication 

O 
CO 

      

  



US 2011/O181698 A1 Jul. 28, 2011 Sheet 9 of 98 Patent Application Publication 

uoppas ?o?u00 indino 19UUD?o 08/09 

  



Patent Application Publication Jul. 28, 2011 Sheet 10 of 98 US 2011/O181698 A1 

O 
n 
C 
on 

s É 

s 

  



Patent Application Publication Jul. 28, 2011 Sheet 11 of 98 US 2011/O181698 A1 

S 
S 

12 field 

field 
S r field 

O 

C 

3: 
s S 5 

do . 
co 

S is 
.S.S -- 
cro as s 
s-e: S2 
e Sco a 

Es. Cld 
asse O 

t 

Na 
O 
has 
H 

N 
VN 

  



US 2011/O181698 A1 Jul. 28, 2011 Sheet 12 of 98 Patent Application Publication 

3 / '0IJI 

  



LTTTTTTTTTT-TIENIHHHH(ZH09) |nd|no pºx|W (9) 
LVTTTT?Z?TT?ZZATT?Z?T | _ |||||||||||||||LT|||||||||||||||||| LWL TWITTETZEITZTZIT?Vi?? 

US 2011/0181698 A1 

(ZHOZI) Ind?no pºx|W (G) 

Jul. 28, 2011 Sheet 13 of 98 

8 / (f)I, H. 

Patent Application Publication 

  

  

  





Patent Application Publication Jul. 28, 2011 Sheet 15 of 98 US 2011/O181698 A1 

(A) 620 
FIG. 16 62b 

Access address is Compared with 
MADM 3D/PG picture arrangement information 

No D/PG 62C 
picture? 

3D/PG eproduction? 
62e 

Yes 
displayed 3D/PG picture arrangement 

information is redd 
R=i cell, start address AR(1) 

Reproduction data is read -62t L=j cell, start address AL(1) 
h Cell Address a 1 through O2 
Stars"(1) Interleqve block number: na n2 

n=1 -62f 
n'th R(main interleave I/629 

n'th interleave block block is reproduced 62h is reproduced from 
address A(n) of h cell Pointers for R(main) interleave block 
Pointer address A(n+1) and L interleqve block are reqd from 
is redd 

62W D 

navigator of main interleave block and 
stored in pointer memory 

Pointer AL(n) of (n-1)th L(sub)/62 
interleqve block is retrieved 
from pointer memory 

62 Interleqve 
blocks AL(n) 

gnd AR(n) continuous 
recorded? 

No 
62k 

Oddress AL(n 

Jump to 
Oddress ALCn 

  

  

  

  

    

  



Patent Application Publication Jul. 28, 2011 Sheet 16 of 98 US 2011/0181698 A1 

FIG. 16 
(B) 62m (C) 

n'th L(sub) interleave block 
is read from AL(n) 

Pointer qddress AR(n+1) is reproduced 

1st VPTS and 2nd VPTS are synchronized -65g 
using APTS of main interleave block 63 

65h Sum and difference of 2 signals 
Yes are obtained and O signal having 

improved vertical resolution is 
synthesized 

63 63k 
Yes Sum and difference of 2 signals 

are obtained and a signal having 
improved horizontal resolution is 

AI Synthesized 
Strednis are\Yes eproduced? GA) 

No 62q 
Interleqve 

block, AR(n-1) Qnd AL(n) cohtinuóus 
recorded? 

No 

Track jump to 
Oddress AR(n+1 

    

  

  

  



Patent Application Publication Jul. 28, 2011 Sheet 17 of 98 US 2011/0181698 A1 

FIG. 1 7 
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OPTICAL DISK FOR HIGH RESOLUTION 
AND THREE-DMENSIONAL VIDEO 

RECORDING, OPTICAL DISK 
REPRODUCTION APPARATUS AND 

OPTICAL DISK RECORDINGAPPARATUS 

0001. This application is a continuation of U.S. patent 
application Ser. No. 12/683,701 filed Jan. 7, 2010, which is a 
continuation of U.S. patent application Ser. No. 1 1/928.246 
filed on Oct. 30, 2007, which is a continuation of U.S. appli 
cation Ser. No. 10/342,826 filed Jan. 15, 2003, now U.S. Pat. 
No. 7,317,868 which is a continuation of U.S. application Ser. 
No. 09/319,476 filed Jun. 4, 1999, now U.S. Pat. No. 6,573, 
819, which is a 371 of International Application No. PCT/ 
JP97/04429, filed Dec. 3, 1997, and is related to co-pending 
sibling U.S. application Ser. No. 11/928,530 filed Oct. 30, 
2007, U.S. application Ser. No. 12/683,677 filed on Jan. 7, 
2010, and concurrently filed Attorney Docket No. 
YAMAP657USF (U.S. application Ser. No. ), 
YAMAP657USH (U.S. application Ser. No. ), 
YAMAP657USI (U.S. application Ser. No. ) and 
YAMAP657USJ (U.S. application Ser. No. ). 

TECHNICAL FIELD 

0002 The present invention relates to an optical disk hav 
ing a three-dimensional (3D) picture and a high definition 
picture stored thereon, and an apparatus for recording data to 
or reproducing data from the optical disk. 

BACKGROUND ART 

0003. A conventionally known optical disk having a 3D 
moving picture stored thereon is as shown in FIG. 10. An 
optical disk 201 has a picture for the right eye (right-eye 
picture) stored in even fields 204, 204a and 204b and a picture 
for the left eye (left-eyepicture) stored in odd fields 203, 203a 
and 203b. The right-eye picture and the left-eye picture are 
recorded alternately. When the data stored on the optical disk 
201 is reproduced by an existing optical disk reproduction 
apparatus 205 shown in FIG. 11, a right-eye picture and a 
left-eye picture appear on a TV screen 206 alternately every 
/60 second. The naked eye recognizes only a picture in which 
the right-eye picture and the left-eye picture are overlapped. 
With 3D spectacles 207, in which a shutter for the right-eye 
picture and a shutter for the left-eye picture are switched over 
every /60 second, a 3D picture is recognized. As shown in 
FIG. 12, a right-eye picture and a left-eye picture are each 
encoded alternately in every other field as an interlace signal 
in 1 GOP of an MPEG signal. 
0004 For high definition pictures, progressive systems 
referred to as 525P and 720P have been Studied. 
0005. A first problem of the conventional art will be 
described. When data in a conventional 3D optical disk is 
reproduced by an ordinary, conventional 2D reproduction 
apparatus, even a non-3D picture, i.e., even a 2D picture is not 
output. Data in the 3D optical disk is only reproduced by a 
reproduction apparatus connected to a 3D display. Accord 
ingly, it is required to create two types of optical disks, i.e., a 
3D optical disk and a 2D optical disk for the same contents. 
The same is true with the high definition picture. In other 
words, the conventional 3D and high definition optical disks 
are not compatible with ordinary optical disks. A first objec 
tive of the present invention is to provide a 3D or high defi 
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nition optical disk which is compatible with ordinary optical 
disks, and a reproduction system for the 3D or high definition 
optical disk. 
0006. The term “compatibility” is clearly defined as simi 
lar to the compatibility between monaural records and stereo 
records discussed in the past. In other words, data in a novel 
3D or high resolution disk according to the present invention 
is output as a “monaural” vision, i.e., as a 2D picture or an 
ordinary resolution picture by an existing reproduction appa 
ratus developed for DVDs or the like, and is reproduced as a 
“stereo vision, i.e., a 3D picture or a high resolution picture 
by the novel reproduction apparatus according to the present 
invention. 
0007. A second problem of the conventional art concerns 
a synchronization system. According to a conventional Syn 
chronization system, decoding starts when decoding condi 
tions for each compressed video signal are provided. The 
conventional synchronization system has problems in that, 
for example, when the data becomes out of synchronization 
for Some reason during reproduction, compensation is not 
performed; and that audio data is not synchronized. 
0008. A second objective of the present invention is to 
provide a reproduction apparatus for reproducing a plurality 
of compressed video signals or a plurality of compressed 
audio signals in Synchronization with one another and per 
forming compensation when the data becomes out of Syn 
chronization during reproduction. 

DISCLOSURE OF INVENTION 

0009. The present invention includes the following means 
to achieve the above-described objectives. 
0010. An optical disk according to the present invention is 
obtained in the following manner. Two moving pictures each 
having a frame rate of 30 frames/sec. are input. A plurality of 
frames of each picture, which correspond to 1 GOP or more of 
the disk, are set as a picture unit. These picture units of the two 
pictures are arranged on the optical disk alternately as inter 
leave blocks. Each interleave block corresponds to one rota 
tion or more. The two moving pictures can be, for example, a 
picture for the right eye and a picture for the left eye; or 
includes field components of a progressive picture. 
0011 When such an optical disk is reproduced by an ordi 
nary reproduction apparatus for two-dimensional (2D) dis 
play, an ordinary two-dimensional is reproduced. 
0012. A reproduction apparatus for 3D and high definition 
pictures according to the present invention includes means for 
reproducing picture identification information from an opti 
cal disk, means for reproducing a two-dimensional picture in 
a conventional process, means for reproducing a 3D or high 
definition picture, and means for outputting the 3D or high 
definition picture. 
0013 The present invention includes the following means 
to achieve the second objective. 
0014. A reproduction apparatus according to the present 
invention includes reference time signal generation means for 
generating a reference time signal; and a plurality of picture 
extension/reproduction means having a function of extending 
a compression video stream and controlling reproduction 
time of the extended video signal in accordance with the 
difference between the reference time signal and the picture 
reproduction time information. 
0015. Another reproduction apparatus according to the 
present invention includes a plurality of picture extension/ 
reproduction means having a function of generating a refer 




































































