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FOLEY & LARDNER LLP

Dorit S. Heimer (DH 7511)

Emily R. Sausen (ES 9097)

90 Park Avenue

New York, NY 10016

(212) 682-7474

Attorneys for Plaintiff Toshiba Corporation

UNITED STATES DISTRICT COURT
SOUTHERN DISTRICT OF NEW YORK

...................... X
TOSHIBA CORPORATION, : Case No. 06-00828
Plaintift,
: AMENDED
V. : COMPLAINT
CYBERHOME ENTERTAINMENT, INC., : JURY TRIAL
: DEMANDED
Defendant.
,,,,,,,,,,,,,,,,,,,,,,,,, . X

Plaintiff Toshiba Corporation (“Toshiba™), by its attorneys, Foley & Lardner LLP, for its
first Amended Complaint against the defendant Cyberhome Entertainment, Inc. (*Cyberhome™),

alleges as follows:

PARTIES
1. Plaintiff Toshiba is a Japanese corporation having offices at 1-1, Shibaura 1-
chome Minato-ku, Tokyo 105-8001 Japan.
2. Upon information and belief, Defendant Cyberhome is organized under the laws

of California, and has offices located at 48455 Fremont Blvd, Fremont, California. Defendant is

in the business of selling media recorders and players such as DVD recorders and players.
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JURISDICTION AND VENUE

3. These claims arise under the Patent Laws of the United States, 35 U.S.C. §101 ef
seq., in that each is a claim for infringement of a United States patent. The jurisdiction of this
Court is founded upon 28 U.S.C. § 1338(a).

4, This Court has personal jurisdiction over the Defendant. Upon information and
belief, the Defendant has conducted and does conduct business within the State of New York.
Upon information and belief, the Defendant has committed the tort of patent infringement within
the State of New York.

5. Venue within this District is proper under 28 U.S.C. §§ 1391(b) and (¢) and

1400(b).
COUNT 1: PATENT INFRINGEMENT
6. The allegations of paragraphs 1-5 are incorporated herein by reference.
7. Plaintiff Toshiba is the sole owner by assignment of United States Patent No.

5,587.991 (“the "991 patent™) issued on December 24, 1996 and entitled “[r]ecording medium,
signal recording apparatus thereof, and signal reproducing apparatus thereof”. A copy of the
‘001 patent is attached as Exhibit A.

8. The *991 patent discloses and claims media and apparatus using special encoding
schemes to aid synchronization and the cancellation of DC signal components.

9. Upon information and belief, Defendant Cyberhome has infringed, and if not
enjoined will continue to infringe, one or more claims of the *991 patent by performing, without
authority, one or more of the following acts: (a) making, using, offering for sale, and/or selling
within the United States the invention of one or more claims of the ‘991 patent, in violation of 35

U.S.C. §271(a), including but not limited to selling the Cyberhome model CH-DVD 300 DVD

S
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player, the Cyberhome model DVR-1600 DVD player/recorder and the Cyberhome model LDV-
7000 portable DVD player; (b) importing into the United States the invention of one or more
claims of the ‘991 patent, in violation of 35 U.S.C. § 271(a); (¢) inducing infringement of one or
more claims of the *991 patent, in violation of 35 U.S.C. § 271(b); and (d) contributing to
infringement of one or more claims of the ‘991 patent, in violation of 35 U.S.C. § 271(c) (the
“acts of infringement of the”991 patent™).

10.  Defendant Cyberhome was given actual notice of its infringement of the ‘991
patent at least as early as June 4, 2004.

11.  Further upon information and belief, Defendant Cyberhome’s acts of infringement
of the ‘991 patent were, in whole or in part, done willfully.

COUNT 2: PATENT INFRINGEMENT

12, The allegations of paragraphs [-5 are incorporated herein by reference.

13, Plaintiff Toshiba is the sole owner by assignment of United States Patent No.
5,732,185 (* the *185 patent™) issued on March 24, 1998 and entitled “[mjulti-scene recording
medium and apparatus for reproducing data therefrom”™. A copy of the ‘185 patent is attached as
Exhibit B.

14, The ‘185 patent discloses and claims methods and apparatus for reproducing
information from multi-scene recording media including CDs and DVDs.

15. Upon information and belief, Defendant Cyberhome has infringed, and if not
enjoined will continue to infringe, one or more claims of the 185 patent by performing, without
authority, one or more of the following acts: (a) making, using, offering for sale, and/or selling
within the United States the invention of one or more claims of the 185 patent, in violation of 35

U.S.C. § 271(a) including but not limited to selling the Cyberhome model CH-DVD 300 DVD
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player, the Cyberhome model DVR-1600 DVD player/recorder and the Cyberhome model LDV-
7000 portable DVD player; (b) importing into the United States the invention of one or more
claims of the 85 patent, in violation of 35 U.S.C. § 271(a); (¢) inducing infringement of one or
more claims of the *185 patent, in violation of 35 U.S.C. § 271(b); and (d) contributing to
infringement of one or more claims of the *183 patent, in violation of 35 U.S.C. § 271(c) (the
“acts of infringement of the ‘185 patent™).

16.  Defendant Cyberhome was given actual notice of its infringement of the ‘185
patent at least as early as June 4, 2004.

18. Further upon information and belief, Defendant Cyberhome’s acts of infringement
of the *185 patent were, in whole or in part, done willfully.

COUNT 3: PATENT INFRINGEMENT

18.  The allegations of paragraphs 1-5 are incorporated herein by reference.

19, Plaintiff Toshiba is the sole owner by assignment of United States Patent No.
6,009,433 (** the “433 patent”) issued on December 28, 1999 and entitled “[iJnformation storage
and information transmission media with parental control”. A copy of the *433 patent is attached
as Exhibit C.

20, The 433 patent discloses and claims systems, methods, apparatus and media for
data storage and retrieval using media with a data area and a management area.

21, Upon information and belief, Defendant Cyberhome has infringed, and if not
enjoined will continue to infringe, one or more claims of the ‘433 patent by performing, without
authority, one or more of the following acts: (a) making, using, offering for sale, and/or selling
within the United States the invention of one or more claims of the ‘433 patent, in violation of 35

U.S.C. § 271{(a) including but not limited to selling the Cyberhome model CH-DVD 300 DVD
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player, the Cyberhome model DVR-1600 DVD player/recorder and the Cyberhome model LDV-
7000 portable DVD player; (b) importing into the United States the invention of one or more
claims of the *433 patent, in violation of 35 U.S.C. § 271(a); (¢) inducing infringement of one or
more claims of the 433 patent, in violation of 35 U.5.C. § 271(b); and (d) contributing to
infringement of one or more claims of the ‘433 patent, in violation of 35 U.8.C. § 271(c) (the
“acts of infringement of the ‘433 patent™).

22, Defendant Cyberhome was given actual notice of its infringement of the ‘433
patent at least as early as June 4, 2004,

23.  Further upon information and belief, Defendant Cyberhome’s acts of infringement
of the *433 patent were, in whole or in part, done willfully.

COUNT 4: PATENT INFRINGEMENT

24, The allegations of paragraphs 1-5 are incorporated herein by reference.

25, Plaintiff Toshiba is the sole owner by assignment of United States Patent No.
6,128,434 (* the "434 patent”) issued on October 3, 2000 and entitled “[m]ultilingual recording
medium and reproduction apparatus . A copy of the ‘434 patent is attached as Exhibit D.

26. The ‘434 patent discloses and claims a reproduction apparatus for reproducing
information from a medium including an information recording management area and an
information recording data area.

27.  Upon information and belief, Defendant Cyberhome has infringed, and if not
enjoined will continue to infringe, one or more claims of the ‘434 patent by performing, without
authority, one or more of the following acts: (a) making, using, offering for sale, and/or selling
within the United States the invention of one or more claims of the “434 patent, in violation of 35

U.S.C. § 271(a) including but not limited to selling the Cyberhome model CH-DVD 300 DVD
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player, the Cyberhome model DVR-1600 DVD player/recorder and the Cyberhome model LDV-
7000 portable DVD player; (b) importing into the United States the invention of one or more
claims of the “434 patent, in violation of 35 U.S.C. § 271(a); (¢) inducing infringement of one or
more claims of the ‘434 patent, in violation of 35 U.S.C. § 271(b); and (d) contributing to
infringement of one or more claims of the ‘434 patent, in violation of 35 U.S.C. § 271(c) (the
“acts of infringement of the *434 patent™).

28.  Defendant Cyberhome was given actual notice of its infringement of the ‘434
patent at least as early as June 4, 2004,

29. Further upon information and belief, Defendant Cyberhome’s acts of infringement
of the “434 patent were, in whole or in part, done willfully.

COUNT 5: PATENT INFRINGEMENT

30.  The aliegations of paragraphs 1-5 are incorporated herein by reference.

31.  Plamntiff Toshiba is the sole owner by assignment of United States Patent No.,
6,226,727 (** the *727 patent”) issued on May 1, 2001 and entitled “[c]omputer system”™. A copy
of the 727 patent is attached as Exhibit E.

32, The ‘727 patent discloses and claims a computer system for managing data in
units of logical blocks, wherein the logical blocks are of a different size than physical blocks of a
recording medium.

33, Upon information and belief, Defendant Cyberhome has infringed, and if not
enjoined will continue to infringe, one or more claims of the *727 patent by performing, without
authority, one or more of the following acts: (a) making, using, offering for sale, and/or selling
within the United States the invention of one or more claims of the 727 patent, in violation of 35

U.S.C. § 271(a) including but not limited to selling the Cyberhome model DVR-1600 DVD

NYC_18464.1




Case 1:06-cv-00828-LMM Document 5 Filed 02/08/06 Page 7 of 61

player/recorder; (b) importing into the United States the invention of one or more claims of the
727 patent, in violation of 35 U.S.C. § 271(a); (¢) inducing infringement of one or more claims
of the <727 patent, in violation of 35 U.S.C. § 271(b); and (d) contributing to infringement of one
or more claims of the *727 patent, in violation of 35 U.S.C. § 271(c) (the “acts of infringement of
the ‘727 patent™).

34, Further upon information and belief, Defendant Cyberhome’s acts of infringement
of the 727 patent were, in whole or in part, done willfully.

COUNT 6: PATENT INFRINGEMENT

35. The allegations of paragraphs 1-5 are incorporated herein by reference.

36.  Plaintiff Toshiba is the sole owner by assignment of United States Patent No.
6,374,040 ¢ the 040 patent™) issued on April 16, 2002 and entitled “[p]ortable DVD player”. A
copy of the ‘040 patent is attached as Exlubit F.

37.  The ‘040 patent discloses and claims portable-type digital versatile disk (DVD)
players.

38. Upon information and belief, Defendant Cyberhome has infringed, and if not
enjoined will continue to infringe, one or more claims of the ‘040 patent by performing, without
authority, one or more of the following acts: (a) making, using, offering for sale, and/or selling
within the United States the invention of one or more claims of the ‘040 patent, in viclation of 35
U.S.C. § 271(a) including but not limited to selling the Cyberhome model LDV-7000 portable
DVD player; (b) importing into the United States the invention of one or more claims of the ‘040
patent, in violation of 35 U.S.C. § 271(a); (c) inducing infringement of one or more claims of the

040 patent, in violation of 35 U.8.C. § 271(b); and (d) contributing to infringement of one or
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more claims of the ‘040 patent, in violation of 35 U.S.C. § 271(c) (the “acts of infringement of
the 040 patent™).

39.  Further upon information and belief, Defendant Cyberhome’s acts of infringement
of the “040 patent were, in whole or in part, done willfully.

REQUEST FOR RELIEF

WHEREFORE, Plaintiff Toshiba petitions this Court and requests that a judgment be
entered and relief be granted as follows:

A. Declaring that the Defendant Cyberhome has infringed the ‘991, ‘185, ‘433,
*434, *727, and *040 patents as alleged herein (directly, by inducement, and/or contributorily);

B. Preliminarily and permanently enjoining, restraining, and prohibiting Defendant
Cyberhome and any party acting through, for, or in concert with Defendant Cyberhome from
further infringing (directly, by inducement, or contributorily) any claim of the ‘991, <185, *433,
‘434, <727, and ‘040 patents;

C. Awarding to Plaintiff Toshiba such monetary or compensatory damages as may
be found or deemed adequate to fully compensate Plaintiff Toshiba for any of Defendant
Cyberhome’s acts of infringement of the *991, *1835, *433, ‘434, “727, and ‘040 patents
occurring prior to such judgment, and/or for any other injury suffered by Plaintiff Toshiba due to
Defendant Cyberhome’s acts of infringement of the ‘991, “185, ‘433, “434, *727, and <040
patents;

D. Declaring Defendant Cyberhome’s conduct to have been willful, and trebling
such award of monetary or compensatory damages;

E. Declaring this to be an exceptional case within the meaning of 33 U.S.C. §285,

and awarding Plaintiff Toshiba its attorneys’ fees;
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F. Awarding to Plaintiff Toshiba its costs; and
G. Awarding to Plaintiff Toshiba such other, further, or general relief as this Court
may deem proper.
JURY DEMAND

Plaintiff Toshiba hereby respectfully requests a jury trial on all issues triable to a jury.

Dated: February 7, 2006
New York, New York

FOLEY & LARDNER LLP

By: '\ g

Dorit S. Heimer (DH 7511)
Emily R. Sausen (ES 9097)

90 Park Avenue

New York, NY 10016

(212) 682-7474

Attorneys for Plaintiff
Toshiba Corporation
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EXHIBIT A
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[571 ABSTRACT

A recording medium having a SYNC (synchronous code) for
synchronizing with data and a DCC (DC cancel code) for
suppressing & DC component of a wave form of 2 signal
recorded on the recording medium, the SYNC and the CDD
being adjacently recorded on the recording medium, Both
the SYNC and DCC are patterns that are not present in a data
portion. A signal recording apparatus, comprising a DSV
calculating means for calculating a DSV of a signal wave
form recorded on the recording medium, a cancel code
generating means for generating a cancel code for suppress-
ing a DC component of the signal wave form corresponding
to the DSV calculated by the DSV calculating means, and a
recording means for connecting a synchronous code and
record data to the cancel code generated by the cancel code
generating means and recording the cancel code, the syn-
chronous code, and the record data on the reconding medinm
so that the cancel code and the synchronous code are
adjacently disposed, the synchronous code being adapted for
synchronizing with data, A signal reproducing apparatus,
comprising a reading means for reading the signal from the
recording medium, and a synchronous code detecting means
for defecting a predetermined pattern contained in a con-
tinuous pattern of the synchronous code and the cancel code
as 2 signifieant synchronous code for synchronizing with
data from the signal read by the reading means.
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FIG. 2
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1
RECORDING MEDIUM, SIGNAL
RECORDING APPARATUS THEREOF, AND
SIGNAL REPRODUCING APPARATUS
THEREQF

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a recording medium such
as an optical disc, a4 signal recording apparatus thereof, and
a signal reproducing apparatus thereof,

2. Description of the Related Ast

When digital data is highly densely recorded on a record-

ing medium such as en optical disc, the digital data should

be modulated with a large value of the minimum code
inversion length Tmin so as to record as much data in a
limited bit length as possible.

To do that, in recent years, as a modulation system with
2 large value of the minimum code inversion length Tmin,
4-9 modulation system has been proposed. The 4-9 modu-
lation system is described in for example Japanese Patent
Application No. 5-76692. The 4-9 modulation systern con-
verts 4-bit data into 9-bit data. In the 4-9 modulation system,
the minimum code inversion [ength Tmin is 4T (where T'is
a bit length) and the maximum code inversion length Tmax
is 18T,

FIG. 9 is a schematic diagram showing the construction of
a code conversion table for the 4-9 modulation system. In
FIG. 2, Dn is a value of which an input binary data sequence
1s-divided by every four bits and represented in hexadecimal
(HEX) notation. T, is a binary bit pattern in which the input
D, is converted into 9 bits and at least three “0s™ are present
between two bit “1s™, Due to the relation between D, and
D,.., two or three T, partems are provided. Depending on
the value of D,,,, the pattern of T, is determined. When
D=5, T, is either “000000100” or “000010001”. When
D,., it 6,7, 8, D, or T, is “000010001”. Otherwise, T, is
“000000100". When T, is “000000100", depending on
D,+1s D,z 3l80 corresponds to the table of case (1). As a
practical example, when D is 5, 6, or 7, “000010001",
“000000000", or “100001000™ can be obtained, respec-
tively.

When data is recorded on the recording medium, the
resultant 4-9 modulation code is medulated corresponding to
NRZI (Non-Return to Zero Inverted) technique,

On the other hand, when data is reproduced from the
recording medium, a synchronous code should be regularly
recorded on the recording medium so as to read data, byte
by byte, The synchronous code is hercinafter referred to as
SYNC. The SYNC is a predetermined paltern that is not
present in data portion.

In the 4-9 modulation system or the like, the ignal that
has been modulated corresponding to the NRZI technique
contains a DC component. To suppress the DC component,
& DC cancel code (DCC) is added to the data portion.

FIG. 10 shows the construction of & sector of a conven-
tional optical disc. FIG. 11 shows the construction of a data
portion of FIG. 10. As shown in these drawings, each sector
is composed of an address portion 1 and a DATA/ECC
portion 2. The SYNC3 3 and the DCCs 4 are regularly placed
in at least the DATA/ECC portion 2, The DATA/ECC
portion 2 is composed of a plurality of blocks, each of which
has a predetermined bit length.

FIG. 12 shows the relation of positions of the SYNC 3 and
the DCC 4 of FIG. 11. As shown in FIG. 12, data is placed
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between the SYNC 3 and the DCC 4. The signal length of
the SYNC 3 is.36 bits. The signal length of the DCC 4 is 9
bits.

Although the DCC 4 is un essential code for suppressing
the DC component of the wave form of a signal recorded on
the disc, the data recording area of the DATA/ECC portion
2 is comrespondingly decreased, thereby obstructing the high
dense recording of the recording medium.

In the sector format of the conventional optical disc or the
ke, since the synchronous code and the cancel code are
dispersedly disposed, the redundant partion other than the
data portion becomes large, thereby restricting the amount of
data recorded on the recording medium.

SUMMARY OF THE INVENTION

The present invention is made to solve the above-de-
seribed problem. An object of the present invention is to
provide a recording medium, A signal recording apparatus
thereof, and a signal reproducing epparatus thereof -that
allow the redundant portion composed of the synchronous
code and the cancel code to be reduced and thereby the
amount of recordable data and the recording density to be
increased,

Another object of the present invention is to provide &
recording medium, a signal recording apparatus thereof, &
signal reproducing apparatus thereof that allow the redun-
dant portion composed of the synchronous code and the
cancel code to be reduced without deteriorating the function
of the cancel code.

A further object of the present invention is to provide a
recording medium, a signal recording apparatus thereof, a
signal reproducing apparatus thereof that allow the repro-
duced data to be securcly synchronized and thereby the
reliability of the reproduced signal to be improved.

A first aspect of the present invention is a recording
medium having a synchronous code and a cancel code, the
synchronous code being adapted for synchronizing data, the
cancel code being adapted for suppressing a DC component
of a signal wave form recorded on the recording medium,
the synchronous code and the cancel code being adjacently
recorded on the recording medium.

A second aspect of the present invention is a recording
medium baving a cancel code and a synchronous codc, the
cancel code being adapted for suppressing a DC component
of a signal wave form recorded on the recording medium,
the synchronous code baing adapted for synchronizing data,
the cancel code containing part of the synchronous code
being recorded on the recording medium,

A third aspect of the present invention is a signal record-
ing apparatus of a recording medium, comprising a DSV
calculating means for calculating & DSV (Digital Sum
Value) of & signal wave form recorded on the reconding
medium, a cancel code generating means. for generating a
cancel code for suppressing a DC component of the signal
wave form corresponding to the DSV calculated by the DSV
calculating. means, and a recording means for connecting a
synchronous code and record data to the cancel code gen-
erated by the cancel code generating theans and recording
the cancel code, the synchronous code, and the record data
on the recording medium so that the cancel code and the
synchronous code are adjacently disposed, the synchronous
code being adapted for synchronizing with data.

A fourth aspect of the present invention is a signal
recording apparatus of a recording medium, comprising a
DSV calculating means for calculating a DSV of a signal
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wave form recorded on the recording medium, a cancel code
generating means for generating a cancel code for suppress-
ing 2 DC component of the signal wave formh corresponding
to the DSV calculated by the DSV calculating means, and a
recording means for conmecting a predetermined signal
pattem and tecord data to the cancel code generated by the
cancel code generating means and recording the cancel code,
the predetermined signal pattern, and the record data on the
recording medium so that the cancel code and the predeter-
mined signal pattern are adjacently disposed, the predeter-
mined signal pattern being part of a synchronous code, the
synchronous code being adapted for synchronizing with
data.

A fifih aspect of the present invention is a signal repro-
ducing apparatus for reproducing data from a recording
medium on which a synchronous code for synchronizing
with data and & cancel code for suppressing a DC component
of a wave form of a signal are recorded, the synchronous
code and the cancel code being adjacently recorded on the
recording medium, comprising a reading mcans for reading
the signal from the recording medium, and a synchronous
code detecting means for detecting a predetermined pattern
contained in a continuons paftern of the synchronous code
and the cancel code as a significant synchronous code for
synchronizing with data from the signal read by the reading
means. .

A sixth aspect of the present invention is a signal repro-
ducing apparatus for reproducing data from a recording
medium on which a cancel code for suppressing a DC
component of 2 wave form of a signal is recorded, the cancel
code containing part of a synchronous eode for synchroniz-
ing with data, comprising a reading means for reading the
signal from the recording medium, and & synchronous code
detecting means for detecting a predetermined pattern con-
tained in a continuous pattern of the synchronons code and
the cancel code as a -significant synchronous code for
synchronizing with data from the signal read by the reading
means.

Thus, according to the present invention, the synchronous
code and the cancel code have been adjacently recorded on
the recording medium, When data is reproduced, a prede-
termined pattern contained in a continuous pattern of the
synchrenous code and the cancel code is detected as a
significant synchronous code that synchronizes with data.
Consequently, without need to reduce the bit length of the
synchronous code to be detected and without deteriorating
the function of the cancel code, the amount of data that is
recorded on the recording medium can he increased, thereby
increasing the recording density.

Morcover, according to the present invention, the cancel
code is recorded on the recording medium in such a manner
that part of the synchronous code is contained in the cancel
code, When data is reproduced, a predetermined pattern
contained in a continuous paitern of the synchronous code
and the cancel code Is detected as a significant synchronous
code that synchronizes with the data, Thus, without reducing
the bit length of the synchronous code to be detected gnd
deterigrating the function of the cancel code, the amount of
data that is recorded on the recording medium can be
increased, thereby increasing the recording density.

Fyrthermore, according to the present invention, since
part or all of the cance? code is included in the synehronous
code, when data is reproduced, it can be securely synchro-
nized, thereby improving the reliability of the reproduced
signal,

These and other objects, features and advantages of the
present invention will become more apperent in light of the
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following detailed deseription of best mode embodiments
thereof, as illustrated in the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic diagram showing the construction of
a DATA/ECC portion in a sector format of an optical disc
according to an embodiment of the present invention;

FIG. 2 is 2 schematic diagram showing the relation of the
positions of 2 SYNC and a DCC in the DATA/ECC portion
of FIG. 1;

FIG. 3 is a schematic diagram showing patterns of the
SYNC and the DCC;

FIG, 4 is a block diagram showing the construction of a
signal recording apparatus according to the present inven-
tion;

FIG. 5A and 5B are a schematic diagrams for explaining
a calculating method of DSV and a determining method of
DCC for two types of DCC values (z and b);

FIG. 6 is 2 block diagram showing the construction of a
signal reproducing apparatus according to the present inven-
tiom;

FIG. 7 is a block diagram showing the construction of a
SYNC detecting cireuit;

FIG, 8 is a block diagram showing the construction of a
synchronous pattern detecting portion according to another
embodiment of the present invention;

FIG. 9 is a schematic diagram showing the construction of
a code conversion table for 4-9 modulation system;

FIG. 10 is a schematic diagram showing the construction
of 2 sector of a conventions] optical disc;

FIG. 11 is a schematic diagram showing the construction
of a data portion of FIG. 10; and

FIG, 12 is a schematic diagram showing the relation of the
positions of 2 §YNC and a DCC of FIG. 11 and signal
lengths thereof,

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Next, with reference to the accompanying drawings,
embodiments of the present invention will be deseribed.

FIG., 1 is a schematic diggram showing the construction of
2 DATA/ECC portion in a sector format of an optical disc
according to an embodiment of the present invention. FIG.
2 is a schematic diagram showing the relation of the posi-
tions of a SYNC (synchronous code) and a DCC (DC cancel
code) in the DATA/ECC portion of FIG, 1 and signal lengths
thereof.

As shown in FIGS. 1 and 2, at the beginning of each frame
of the DATA/ECC portion, the SYNC 13 and the DCC 14
arc adjacently disposed. In othet words, at the beginning of
the frame, the DCC 14 is disposed, The DCC 14 is followed
by the SYNC 13, The signal length of the SYNC 13 is 27
bits, The signal length of the DCC 14 is 9 bits. Thus, the total
signal length of the SYNC 13 and the DCC 14 is 36 bits.

FIG. 3 is a schematic diagram showing patterns of the
SYNC 13 and the DCC 14. Referring to FIG. 3, in the “*”
portion, the value of *“0"" or “1” i3 placed. The SYNC 13 and
the DCC 14 are represented with predetermined patterns that
are not present in the data portion, namely the 4-9 modula-
tion code, Thus, a continuous pattern composed of the
SYNC 13 and the DCC 14 can be treated as a single SYNC
pattern, In this example, as a pattem that is not present in the
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datz portion, a pattern with the code inversion lengths for
17T, 4T, 4T and 6T is used.

Thus, in the optical disc according to this embodiment,
since the continuous pattern composed of (SYNC 13+DCC
14) can he treated as a single SYNC paftern, the signal
length of the SYNC 13 can be reduced for the signal length
of the DCC 14, thereby improving the recording densiry
without deteriorating the function of the DCC 14.

Next, a signal recording apparatus that records the con-
tinnous pattern composed of the SYNC 13 and the DCC 14
will be described.

FIG, 4 is a block diagram showing the construction of a
signal recording apparatus according to the present inven-
tion. Referring to FiG. 4, the signal recording apparatus
comprises a data modulating portion 41, a DSV calculating
portion 42, a DCC determining portion 43, 4 sector com-
posing portion 44, an NRZI modulating portion 45, and a
signal recording portion 46,

The data modulating portion 41 performs the 4-9 modu-
lation for the input data and supplies a 4-9 modulation signal
to the DSV calculating portion 42 and the sector composing
portion 44, The DSV calculating portion 42 calculates a
DSV (Digital Sum Value) corresponding to the input 4-9
modulation signal and supplies the DSV to the DCC deter-
mining portion 43. The DSV is obtained, block by block (for
example, as blocks of D1 to D10, D11 to D20, and D21 to
D30 of FIG. 1). Whenever the DSV is obtained, the DCC is
determined. For example, as shown in FIGS. 5A and 5B,
now assume that two DCC values ("010001000" and
“000001000™ are used 5o as to calculate DSVs for these
values, Thereafter, the absolute values of the DSVs are
compared and the DCC with the smaller absolute value is
determined as the DCC 14 to be recorded. The sector
composing portion 44 adds the determined DCC 14 to the
record data along with the SYNC 13, Thereby the sector
format shown it FIG. 1 is composed. Thereafter, the NRZI
modulating portion 45 performs the NRZI modulation for
the 4-9 modulation signal composed of the DCC 14, the
SYNC 13, and the record data. The signal recording portion
46 records the 4-9 modulation signal on 2 recording medium
{optical disc) D.

Next, a signal reproducing apparatus that reproduces a
signal from the recording medium will be deseribed.

FIG. 6 is a block diagram showing the construction of the
signal reproducing apparatus, Referring to FIG. 6, the signal
reproducing apparatus comprises a signal reading portion
61, an NRZT demodulating portion 62, a sector decomposing
portion 63, 2 synchronous code extracting portion 64, a data
synchronizing portion 65, and a data demodulating portion
66. The signal reading portion 61 reads a signal that has been
recorded on a recording medium D and supplies the signal
to the NRZI demodulating portion 62. The NRZI demodu-
lating portien 62 performs NRZI demodulation for the read
signal and supplies the demodulation signal that is a 49
modulation signal to the sectar decomposing portion 63. The
sector decomposing portion 63 extracts a data portion from
the 4-9 modulation signal that composes the sector format
and suppiies the data portion to the data demodulating
portion 66. The synchronous code extracting portion 64
extracts DCC 14+SYNC 13 from the 4-9 modulation signal
and supplies them 10 the data synchronizing pertion 65. The
data synchronizing portion 65 includes & SYNC detecting
circuit. The SYNC detecting circult detects a significant
SYNC pattern necessary for synchronizing with data from
DCC 14-SYNC 13. The SYNC detecting circuit will be
described later in more detail. The data synchronizing por-
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tion 65 generates a data extracting timing for the data
demoduldting portion 66 corresponding to the detected
result of the SYNC pattern so thiat the data demodulating
portion 66 performs the 4-9 demodulation for the data, byte
by byte. Thus, reproduced data is output.

FIG. 7 is a schematic diagram showing a construction of
the SYNC detecting circuit, The SYNC detecting circuit
comprises a shift register and some logic gates. In other
words, the SYNC detecting circuit inputs serial data that has
been NRZI demodulated whenever a bit clock takes place.
When the input paitemn accords with the above-described
SYNC pattern, the SYNC detecting circuit outputs a SYNC
detection sigral

Tables 1 and 2 show pairs (a) to (j') of the significant
SYNC pattern and detecied bit sequences, The upper row of
each pair represents the significant SYNC pattern composed
of 36 bits of DCC+SYNC. The lower row of each pair
represents part of the significant SYNC pattern. For
example, the lower row of the pair (a) represents that 26 bits
other than the high order five bits and the low order five bits
of the significant SYNC pattern composed of 36 bits of
DCC+SYNC are detected bits of the significant SYNC
pattern. The 26-bit pattern is the minimum required number
of hits for pattern comparison since the first bit is an
inversion point of the value of the DCC and the last bit is the
start bit of a sequence of 6T of the pattern of sequences of
17T, 4T, 4T, and 6T (that arc not present in the data portion),
The lower ow of the pair () represents that all bits of
DCC+SYNC are detected bits of the significant SYNC
pattern. In other words, a bit sequence as the significant
SYNC pattern can be selected from thie minimum bit number
of the lower row of the pair (&) in Table 1 to all the bits of
DCC+SYNC of the lower row of the pair (j') of Table 2. In
this embodiment, the DCC 14 is disposed at the first block
of frames that contain the SYNC 13. In addition, the DCC
14 is disposed at the beginning of each block, Convention-
ally, the DCC is added so as to suppress the DC component
when a signal is recorded. Thus, when data is reproduced,
the DCC is not necessary. According to the present inven-
tion, since the DCC 14 is disposed at the beginning of each
block along with the first block, the DCC 14 can be used as
auxiliary information that allows data to be synchronized
between each SYNC 13,

Thus, even if the SYNC 13 cannot be detected due to 2
burst error and thereby data cannot be synchronized, with
the DCC 14 of each block, the data can be synchronized.
Conscquently, the synchronism restoring time can be more
shortened than the case that data is synchronized with only
the SYNC pattern. When the synchronism restoring time is
shortened, the amount of data that is processed can be
increased and the reliability of the data can be improved.

When only the SYNC pattern is used, an incorrectable
error may take place. However, when data is synchronized
using the DCC 14 of each block, the probability of which the
error is corrected is increased. The situation that the emor
cannot be corrected is remarkably reduced, thereby reducing
the load applied to the error correcting side.

In the embodiment, a significant SYNC pattern contained
in the continuous pattern of SYNC 13+DCC 14 is detected
so as to synchronize with data. However, as shown in FIG.
8, not only the SYNC pattcrn, but a pattern of the DCC 14
may be detected so as to synchronfze with data. In FIG. 8,
reference numeral 81 is a SYNC pattern detecting portion,
As with the above-described SYNC detecting circuit, the
SYNC pattern detecting portion 81 detects a significant
SYNC pattern contained in the continuous pattern of SYNC
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13+DCC 14 and supplies the detected signal to an AND gate
82_ Reference numeral 83 is a DCC pattern detecting portion
that detects only a pattern of the DCC 14 and outputs the
detected signal to the AND gate 82. Thus, in this constre-
tion, only when both the patterns of the SYNC 13 and the
DCC 14 are detected, the SYNC is detected. Conseguently,
the accuracy of detecting the SYNC is raised and thereby the
reliability of synchronism of data can be improved.

In the first embodiment, the SYNC pattern contains a
sequence of a code inversion length for 17T. However, the
SYNC pattern may contain a sequence of a code inversion
length for 18T.

In the first embodiment, the 4-9 modulation system is
used, However, as long as the sector format contains the
SYNC 13 and the DCC 14, a variety of modulation systems
such as apother RLL (Run Length Limited) modulation
system may be applied to the present invention.

In the first embodiment, the DCC 14 is disposed at the
beginning of each frame and followed by the SYNC 13.
However, the SYNC 13 may be disposed at the beginning of
each frame and followed by the DCC 14,
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As described above, in the recording mediym, the signal
recording apparatus thereof, and the signal reproducing
apparatus thereof according to the present invention, the
amount of data that is recorded on the recording medium can
be increased without shortening the bit length of the syn-
chronous pattern to be detected and without deteriorating the
function of the cancel code. In addition, since part or all of
the cancel code is contained in the synchronous pattern to be
detected, when data is reproduced, it can be securely syn-
chronized, thereby improving the reliability of the repro-
duced signal,

Although the present invention has been shown and
deseribed with respect to a best mode embodiment thereof,
it should be understood by those skilled in the art that the
foregoing and various other changes, omissions, and addi-
tions in the form and detail thereof may be made therein
without departing from the spirit and scope of the present
invention.

TABLE 1

(a)
(b
)
(d}
®)
0

®)
(4
i
()
0]
(m}

(o)
2]
q
0]

0v*0001000000000000000010001000100000
10000000000000000100010001
0*0001000000000000000010001000100000
010000000000000000100010001
0*0001000Q00000000000001000100010004G0
0010000000000000000100010001
0*0001600000000000000010001000100000
00010000000000000000100010001
a*0061000000000000000010001600100000
*00010000000000000000100010001
0*0001000000000000000Q10001000100000
0+*00010000000000000000100010001
G*000100000000000000001000:000100000
1000000600000000001000100010
0*4001000000000000000010001000100000
0l1000000000000000010001000C10
0*0001000000000000000010001000100000
001060000000000000001000100010
0*¢001000000000000000010001000100000
00010000000000000000]100010C010
0*00010000000000600000010001000100000
*0001000000000000000010060100010
0¥0001000000000000000010060100CG100000
0+*000100000000000000001000100010
0+*p0CI000000000000C0O00010001000100000
1000000006000000010001000100
0+*0001000000000000000010001000100000
01000000000000000010001000100
0*0001000000000000000010001000100000
001000000000000000010001
0*000100000600000000001000
g0010000000G000000000100
0*QC010000000000000000C10D
0
0
[

1
1
i
1
i
1

*Q0010000060000000000010
0*0001000000000000000010
0

000
ooo
0oe
[HH
coo
¢oo
Q*000100000000000000001 ago

1
01
ol
01
01
01

TABLE 2

()
@
()
)

0*0001000000000000000010001000100000
10000000000000000100010001000
0*0001000000000G00000010001000100000
0100006000000000000100010001000
0*G001000000000000000010001000100000
60100600C000000G000001000190001000
0*006010000000000000000L0001000100000
00010000000000000006100010001000
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TABLE 2-continued

10

(w}
(%)
w
(z)
()
i)
)
@y
©}
)
@)
&)
(il

G*000L00D0DO0000000000L0G0O2000100000
*000L000060000000000010001000100:0
0*0001000000000000000010001000100000
0*000100000000000000001L00010001000
0*000I000000000000000010001000100000
100000000000000001000100010000
0*000100000000000000001000100010000C0
0100000000000000001000100010000
0+*0001000000000000000010001000100000
001000000000000000010001006010000
0*0001000000000000000010001000100000
000100000000000000001000100010000
0*0001000000000000000010001000100000
«*000100000000000000001000100010000
0*0001000000000000000010001060100000
0*000100000000000000001000100010000
0*0001000000000000000010001000100000
10000000600000000010001000100000
0*00010000000000600000010001000100000
01000000000000000010001000100000
0*000100000000000000001000100010C000
00100000006G0000000010001000100000
0*00010000000000000000100010600100000
0CO1000000000000000010001000100000
0*0001000000000000000010001000100000
*0001000000000000000010001000100000
0*0001000000000000000010001000100400
0*0001000000000000000010001000100000

What is claimed is:

1. A recording miedium having a synchronous code and a
cancel code, the synchronous code being adapted for syn- 30
chronizing data, the cancel code being adapted for suppress-

mng

a DC component of a signal wave form recorded on said

recording medium, the synchronous code and the cancel
code being adjacently recorded on said recording medium.

2. A recording medium having a cancel code and 4 35
synchronous code, the cancel code being adapted for sup-
pressing a DC component of a signal wave form recorded on
said recording medium, the synchronous code being adapted
for synchronizing data, the cancel code containing part of
the synchronous code being recorded oo said recording 49
medium.

3. The recording medium as set forth in claim 1 or 2,

wherein a code sequence composed of the synchronous

code and the cancel code contains a signal pattern that
is not present in record data. 45

4. A signal recording apparatus of a recording mediura,
cemprising:
DSV calculating means for calculating a DSV of a signal

cancel code generating means for generating a cancel

wave form recorded on the recording medium;

code for suppressing a DC component of the signal
wave form corresponding to the DSV calculated by
said DSV calcutating means; and

recording means for connecting a synchronous code and

recond data to the cancel code. generated by safd cancel
code generating means and recording the cancel code,
the synchronous code, and the record data on the
recording medium so that the cancel code and the
synchronous code are adjacently disposed, the synchro- @
nous code being adapted for synchronizing with data.

5. A signal recording apparatus of a recording medium,
comprising:
DSV calculating means for cateulating a DSV of a signal

wave form recorded on the recording medium; 65

cancel code generating means for generating a cancel

code for suppressing a DC component of the signal

wave form corresponding to the DSV calculated by
said DSV calculating means; and

recording means for connecting a predetermined signal

pattern and record data to the cancel code generated by
said cancel code generating means end recording the
cancel code, the predetermined signal pattern, and the
record data on the recording medium so that the cancel
code and the predetcrmined signal pattern are adja-
cently disposed, the predetermined signal pattern being
part of a synchronous code, the synchromous code
being adapted for synchronizing with data.

6. A signa) reproducing apparatus for reproducing data
from a recording medium on which a synchronous code for
synchronizing with data and a cancel code for suppressing a
DC component of a wave form of a signal are recorded, the
synchronous code and the cancel code being adjacently
recorded on the recording medium, comprising:

reading means for reading the signal from the recording

medium; and

synchronous code detecting means for detecting a prede-

termined pattern contained in a continuous pattern of
the synchronous code and the cancel code as a signifi-
cant synchronous code for synchronizing with data
from the signal read by seid reading means.

7. A signal reproducing apparatus for reproducing data
from a recording medium on which a cancel code for
suppressing a DC component of 4 wave form of a signal is
recorded, the cancel code containing part of a synchronous
code for synchronizing with data, comprising:

reading means for reading the signal from the recording

medium; and

synchronous code detecting means for detecting a prede-

termined pattern contained in a continuous pattern of
the synchronous code and the cancel cods as a signifi-
cant synchronous code for synchronizing with data
froin the signal read by said reading means.

k k %x * X
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APPARATUS FOR REFRODUCING DATA
THEREFROM

This application is a divisional of application Ser, No.
(87454289, filed on Jun. 15, 1995 now U.S. Pat. No.
5.630.006.

TECHNICAL FIELD
The preseat invention relates to a multi-scene roconding
medium, such as in optical disk or a CD-ROM, for record-

ing a program. such &s & movie, and also to an apparstus for
reproducing any one of the data strings of the program.

which represent independently proceeding scenes of 8

movie.

BACKGROUND ART

Conventional movies arc formed from a thme-series .of
scenes, They contaln no scepes which proceed simalia-
neoitsly. Hence, the audience sess only one scone &t a time
on the screen. The audience cannot eajoy seeing. another
scenc which can procecd along with the scene they areé
actually secing: Forexample the andicnce cannot 5¢¢ & scebe
of the cockpit of 4 space shuttle and 2 scene of the ground
control center at the same timc, though these scenes are
proceeding simultaneously. This is because thede scenes
have been connected together fonming a seqoential time
series of scenes which is generaily known as & movic film.
Another cxample miay be an opera movie. Some of the
andience may wish to soc only the sceoe of the enfife
orchestra for some time, some othiers may want to watch the
zoom-up face of a Ieading opera singer-player. and stlf some
others may like to lock into the conduchor’s zoom-up face,
Tn other words, péople in the movic theater miay wish to, but
cannot sce, differcnt scenes at different timing, With televi-
sion broadcasting it Is possible to present two scenes of the
samepmgmmatthcsameﬁmeonamln-sm For
instance, a moving picture of an object, photographed at a
iong distance, and & moving zoom-up pichire of the same
object can be transmitted on two chapncls, respectively
Thexefore, the TV watchier can select whichever picture he
or she wants to ser on the TV screen af any Gming be or she
wanis.

However, the progiam data recorded on a recording
medium is nothjog but a ime-series of scenes, and the user
cannot se¢. any other spene than the very scene being
reprotaced from the medivm. In other words, he or she is
unable to. sedect onc of the simuiliancously prooteding

geenes. Although movie film edibors can combine two simul- -

tancously proceeding scenes, forming a times sexies of
scenes, the user can haye but a limiled freedom of sclecting

With television beoadeasting technology it is possible to
transmits two or mere simultancously proceeding scenes
through a plurality of channels. The program dats recorded
ot & recording medium represents 4 Hme series of scenes.
and the usez has no freedom of sclecting any one of

SUMMARY OF THE INVENTION

Accordingly, an object of the presend Investion is to
provide # muilti-scene recording medium recording a pro-
gram representing simnltancously proceeding scencs. and
slso an apparatus which eosbles a user to select any one of
the simultancously proceeding scencs.

5

10

0

0

35

45
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2

Arcther object of the Invention i3 to provide s mulij-scene
recording mediom recarding a program representing simul-
tancously teoceeding scencs. and also an apparatus which
enables & upser to switch thé simultancously procecding
scengs, from one to ancther

SHll another object of the invention is to provide a
roulti-scene recopding medinm recording 4 program repre-
scating simultancously proceeding scenes. and also an. appa-
ratus which enables only-an sutherized user to select speci-
fied ones of the simultapoously proceeding scenes.

A further object of this invention is to provide a multi-

‘seene tecording medium recording a program representing

simultancously peocesding scencs. and also &n apparatus

-which can easily reproduce from the recording medium any

ope of the gimultsneonsly proceeding scenes which 2 osex
wishes to enjoy.

The multi-scene recording medium according to the
present invention has a management area dnd a dats arca, In
the data arca, there s recorded program information which

"comprises # first program movement coutaining a plurality

of first program bars and a second progréin movement
containing a plurality of second program bars. In the man-
agement area, there is recorded multi-seene. configuration
information representing the existence of the first and sec-
ond program movements.

The data reproducing spperatus comprises scete selecting
means for reading the multi-scene configaration infarmation
from the arez of the recording medium for
reproducing the first progrim movement o the second

program movemest from the data arcs of the recording

medium in accardsnce with the multi-setsic. coafiguration
information.

Provided with the seene selecting means, the data repro-
ducing apparatus-gives a user the freedom of selecting one

‘of simusltensously proceeding scenes. and enabies a progeam.

cditor to edit programs in pew coneept.
BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is & block disggram showing & daa reproducing
spparates acconding to an cmbodiment ‘of the present inven-
tion;

FIG. 2A s diagram illustrating the recording regions of

- digk according to this invention, aed FIG. 2B is & disgram

representing the data foonat of the disk shown in FIG. 2A;

FIGS. 3A and 3B are diagrams showing examples of data
strings recorded on the disk shown in FIG. 2A;

FIGS. 4A 10 AC are diagrams showing three different
menus, respectively, which the apparams of FIG. 1 dis-
played;

FIGS. 5A to 5C are diagrams showing other menus which
ihe apparatos displays;

FIG:. 6 {5 a dingram for explaining how the menus can be
switchéd, from oite to another. by opeiating the data repro-
ducing apparatus;

¥1G. 7 is a disgram representing a meny displayed by the

-data reproducing apperatus;

FIGS. 8A to 8C are diagrams {lustrating the data tables:
recarded in the management area of the disk;

FIG. 9A shows another example of data siring recorded on
the disk, and FIGS. 9B to 9D are diagram {Huostrating
infarmation tables recorded on the disk:

FIGS. 10A and 108 arc diagrams showing another
example of a mesu presented by the data reproducing
apparatus;
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FIG. 11 i5 & flow chart for explaining an operation of the
data reprodixing apparatus;

FIG. 12 is also a low chart for explaining an cperstion of
the data reproducing apparatus;

FIG. 13 is & diagram explaining how the data reproducing
apparatus switchés scenes;

FIG. 14 is a diagram also explaining how the data
reproducing apparatus switches scencs;

FIG. 15 is a flow chart for explaining an operation of the

FIG. 16 is. another flow chart for explaining an operation
of the data reproducing apparatus; '

FIG. 17 is still another Sow chart for explzining an
‘operation of the data reproducing apparatus;

FIG. 18A is a diagram showing an image which the data
producing apparatuz has reproduced, and FIG, 18B is 2
diagram illustrating an example of a daia string rrcarded on
the disk;

FIG. 19 is a flow chart for explsining an operation of the
data reproducing apparatus; '

FIGS. 20A to 20C are diagrams showing examples of
messages reproduced by the data reproducing apparatus;

FIG. 21A is a disgram illustrating another eximple of a

data string. sind FIG. 21B is a disgram showing part of the-

data reproducing apparatus which serves to.process the data
string; and
FIG. 22A shows another example of a data sting recorded

on the disk, and FIG. 22B is a flow chiart for explatning how.

the data string is processed..

DETAILED DESCRIPTION OF THE
INVENTION
Hereinafter, embodiments of the present invention will be
described with reference to the acoompanying drawings.
As shown in FIG. 1. & recording medium such as an

optical disk 108 (hereinafter referred to as “disk™) according:

to the present invention is Installed in 2 datd recording/
reproducing apparatus. (access apparatus):

The disk 108 is pizced on a torntable 101 which i rotated
by & sootar 162, In the reproducing mods, the information
recorded on the disk 108 is rcad by piclup means 193. A
pickup driving sectios 104 provides movement and tracking:
control of the pickup means 163. The output of the pickip
rasans 103 is supplied to » modulation/demodulation scction
261, which demodulates the signal into demodulited data.
The data is supplied to an aror conceting data processing
section 282, which cotrects exrors and supplies the resultafit
signal to a data string processing section 263, The section
203 extracts video inforrnation, subtitle and character
information, and sudio information from the signal. Az will
‘sudio information are recosded on the disk 100 in come-

with the video information. Various langasges
can therefore be selected for the subtitle and chasacter
information and audio information. The séleéction is made
under the control of a system control section 204. The user
supplies the input from an operator panel 285 to the system
control section 204. '

Iiformation, ¢.g.. movic infarmation, is recopded on the
disk 108. More spedfically, a plurality of simultancoxsly
procecding scenes are recorded on the disk 108, ooe of
which can be selected by a user and can subsequently b
reproduced, To enable the user to select one of the scenes

10
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and have it reproduced, the data string processing section
203, the system control section 204 and the operation section
‘208 comstitute a data string control means and a scene
selecting means.

The video inforrmation is scparated at the data siring
processing section 203 and supplicd ts a vidco processing
section 206. The section 206 decodes the data stribg in
accordance with the type of the display unit used For
2 suitable form for an NTSC, PAL, SECAM. of wide scréen.
Thi video signal obtained by decoding the video fnforma-
ﬁonﬁmm-pmmzmmmmmme
signal to the subtitle and character information. The resultant
sum is supplied to en output terminal 209, Meanwhile, the.
sudio information scparited &t the data string jwocessing
section 203 is supplied to an sudlo processing section 211.
The section 211 demodulates the audio information into a
demodulated signal, which is supplicd to an output terminal
212

The audio proéessing scction 211 and another audio
processing section 213 constitute an sudio unit which works
as a decoding section. The sudio processing section 213 can
reprodusce speech in another language, which is supplicd to
an oufput temminal 214. (This function will be described
Iater.)

The apparatus can record infarmation on the disk: 160. In
the record mode, & video signal to be recardod is supplied to
an inpuit terminal 381, and en audio signal to be recorded is

supplied t5 an input terminal 382. The video processing

section 286 acts zs 3 video oncodar, whercas the audic
processing section 211 as an audic encoder. The dat string
processing scction 203 works.as a formatter for recording
202 functions as an errof code adding section. The data, thus
processed, is modulated by the modulation section 261 and
seat to the piciup meags 183 as data to be recorded.

As deseribed above, the disk 100 stores a plorality of
program dasa items {multi-scene program data) which are
relaied to one another. Therefore, the data reproducing

. apparshi csn reproduce any of the program dats itams that
" the uscr has designated, snd can stop reproducing one

another program data item.

Also recarded on the disk 108 are: sudio data including
speed data in various languages, music data and sound effect
dats; and visuzl data such as subtitic data in vacious lan-
guages, One or mote of thése varlous types of dats arc
selected and reproduced by the duta string eontrol means sad
scene selecting means constituted by the data strng pro-
cessing section 203, the system control section 204 and the
operstor pinel 205,

The disk used in the invention, ity recording format, snd
its appiication will be gescribed.

A movic may be recorded on the disk used in the
ilavention. In this case, the disk stoces the data representing
2 plurslity of simultancously procecding seenes. a plurality
of language data items, and & phurality of sublitle dats items
in various I oy |

FI(3. 2A shows the data area of the disk 10. A management
dala xrea is provided st the center of the disk 10, apd the data
arca surrounds the management dafa area. Recorded in the
management area is management data for managing the
programs recorded in the data arca as will be explained later,
Thic programs. recorded in the data area foclude subcodes,
subpictures, audio information, and video informution.

The kinds of information items recoeded in the dath arca
will be described. with reference to FIG. 2B.
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FIG. 2B is an calarged view of the codtents of data unit
DUT #8 in the data arca. In dala unit DUT #9, there is a
subcode (SUB-CODE) at the ‘start, fallowed by a subpicture
infarmation (SUB-PICTURRE). andio information (AUDIO):
vidmhfumﬂiou(VmEO)inmewdu'mcymmenmed.
The subcode (SUB-CODE) contains the attributes of data
unit DUT #9, sich as the size of the data unit, the start
posikions of the video infoarmation and audio information
inclnded in the dara unit, and control information for the data

unit. Each sobpicture (SUB-PICTURE) contains. for |

example: subfitle information (for movie video) or chavacter
information (for Kari-OK video dnd edncational video). The
subtitle information and the charscter information are com-
prised of eight pictures PICTUREs #0 TO #7 cach. All of
these PICTURES differ in language {or same of ttiem differ
inlnngmgc)mdﬂ:emminingmmnhinnoslgmls
Farthermors.: other item of information, which differ in
purpose, siich as those representing questions and answers,
raay be recorded on the disk 188, The audio (AUDE))
information is recorded in the form of music information o
‘speech information, which cousists of at most cight Infor-
mation items AUDIOs #0 to #7. (Bach of the eight audio
informstion ftoms last about one second when reproduced.)
‘The audio (AUDIO) mformation can be used in various
fashions; it may be reproduced is the famm of a combination
of orchestra and solo-singing of & combination of Kara-OK
and vocal performance. The audio information js recarded in
-units of frames, cach frame #0, #1. . . . cornprising & header
(HEADER) and data (DATA). The video (VIDEO) fnfor-

maﬁonoonsistsof for example, 30 frames of images. (When

iced, the information lasts sbout one second.) The
video (VIDEQ) information is recorded by high-efficient
ts not Limited by standard. The andlo information has bees
subjected to high-cffect encoding.

The types of data units DUTs will be desaribed.

FKG. 3A illustrates an cxample of program data,

Hereinafter, a program forming one steeam shall be called
“pogram movement,” and a plurality of programs forming
the program movement shall be called “program bars.” Bach
of the program bars is composed of a plurality of data units
which have been explained with reference to FIG, 2.

The program data shown in FIG. 3A consists of two
program movements 991 and 902, The first program move-
mezit 901 represents s scene showing an entire orchesira,
photographed by a first cammra, snd the second program
movement 982 represents a sceve showing a zoom-up
pionre of the conductor oaly, photographed by 4 sccomd
camera. Either the first program movement or the second

movement can be reproduced from the disk 100 by
means of a monitor, so that a user may Hsten to the sisic
and watch a moving picture of the selected program move-
ment, Fuxthes, a5 is indicated by the brokien line in FIG, 3A.
the user can cpjoy the picture and sound of the second
program movement, while listening to the mupsic of the
second program movement 991 and seeing the picture
theveof, reproduced and displayed on the monitor. That is,
the user has freedom of selecting A scene. ‘A program
consisting of more movements than the progrem
shown inFIG. SAmy be recorded on the disk The program.
movements of sach & program may represent simultatieons
proceeding scencs tracidng brothers who grew in the sams
house and then started different walks of life.

FIG. 3B shows an examgple of a progmm data with which
it is possible to output scenes which proceed simultaneously
with pant of the standard program moveament 983, This
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dati can be smaller in amonnt than the program
data of FIG: 3A. Of the bars constituting this
program data, the bars #1 and #2 foon a multi-scene, and the
bars #4, #5 and ¥ férm snother pulti-scene. The program

- data can be edited such that the standird program movement

99313 one photographed by a camera @, the program bars #2
and #5 are those photographed by a camera 2, and the
program bar #6 i onc photographed by & camera 3.

Let us assume that the standard program movemcnt 343
represents, for cxample, & dme-series of basehall game
seenes photogiaphed by the camesa 1 located right behind
the home piate, that the program bars #2:and #8 represent
two baseball game scenes photographed by the camera 2
installed in the outficld. and that the program bar #6 repre-
sents'a baseball game scene photographed by the camera 3
setlntheﬂghtstand.']‘hen.whcumjsmmdmm
reprdilced, the program bar #8 is reproduced first, and a
menn is displayed immediately after the last fratme of the
program bar #0 has been reproduced. Thus, the nser can
select any one of the following scencs.

FIG. 4A shows an example of a menu which gives the user
thie oppx 1y to seloct any scene be or she wishes to sec.
The menu reads, “MULTT-SCENE MODE STARTS FROM
HERE. SELECT SCENE #1 OR #2." At completion of the
reproduction of the program bar #3, Ancther mem £§ diis-
played which reads, as showan in FIG. 4B. “"MULTI-SCENE
MODE STARTS FROM HERE. SELECT SCENE #. #5
OR #6.” The ricou may be displayed in another form, For
exunple, as shown in FIG. 4C, it may read:

*MULTI-SCENE MODE STARTS FROM HERE.

#4: BACK-NET ANGLE

#5: CENTER-FIELDER ANGLE

‘#6: FIRST-BASE ANGLE"

The user operates the operator panel 288, thereby select-
ing one of the program bars. The data reproducing apparatus
repwoduces the program bar selected.

As mentioned sbove, the meou shown in FiG. 4A, FIG.
4B or FIG. 4C is displayed at completion of the reproduction
of any program bar

Instead, other types of menus may be displayed. For

example, as shown in FIG. 5A. representative scenes of heat

scenes of the program bars #4, #5 and #6 are sirmultancously
read from the disk and displayed. Alternatively, as shown in
FIG. 5B, the scene of the standard program movément 903
is displayéd in a farge size. whereas the representative
scenes of the program bars #5 and #6 are displaycd ina stall
size, This also gives the user freedom of selecting scencs.

Also, ‘a3 shown in FIG. 5C, only the key data of the

bars #5 and #6 may be displayed, for example. iz
the onder of the screen., while the sceae of the program bar
#4 of the standard progfam movement 963. is displayed
therehy indicating that there are program bars #5 xnd #6
which comespond to the program bar #4.

Furthermote, as shown in FIG. 6. the representative
scenes of the program bars #4, #5.and #6 may be repeated
and cyclically displayed, one after anothes; cach scene for a
period of, for examaple, two scconds. In this case, the user
sehmmcdmuedwopmbubymthem
pancl while the representative scene of the desired program
bar is being displayed.

In the instances desceibed above, whils the standard
program movement 963 is being reproduced, 4 menu is
displayed to infoom the nser that a program bar other than
those of the program movement 903 is recorded on the disk.
constituting a mult-seene. According to the presemt
invention, the user can designate and set am order in which

program bars should be reproduced.
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FIG. 7 shows an example of 8 menu which is displayed
when the disk is inserted into the data reproducing appara-
tus. The dats reproducing apparatus reads the mapagement
data from the disk 180, and determines that there are two or
more peogrim bars recorded representing simuitaneously
procéeding scenes. Thea, the apparatus causes the monitar
1o display the mean. Seeing the menn, the user operates the

operator pancl 208 to select from among the image photo-
guphodby&leumr::#o the image photographed by the
¢amexa #2, of the image photographed by the camera #3.
mekcydammq:ondingto!hccma#oisselecwd.mc

is set to feproduce the program birs of the data
string 944 shown in FIG. 3B. K the key dats comresponding
to the camera #2 is selected, the apparatus is set to reproduce
the bars of the dats siring 905 shiown in FIG. 3B.
If the key data corresponding to the camera #3 is sclccted,
the-apparatus is sct to reproduce the program bars of thic data
string 986 shown in FIG. 3B. '

The ement data recorded in the management area
of the disk 100 will be explained first. This data is provided
in the form of & mansgement table.

As shown in FIG. 2. the management table consists of a
volumic identity ficld (VID), 2 picture information ficld
{PIE}, and a data unit allocation table (DAT). The the VID
is the innermost annular ficld of the disk 108. The PIF is the
second Innezmost annyla field sarounding the VID. The
DAT is the third innermost annulsr fisld.

The VID is a 256-byte ficld. the first byte of which Is the
first Yyte in the mansgement sres. The VID represents
various items of infornmation about the disk 100, among

which are items showing the countrics where the recorded:

languages are used

As shown in FIG. 8A, when there are program move-
ments and bars which constitutz a mubi-scene, information
regarding how those progrem bars are combined js recorded
in table form. FIG. 8A shows the combied infornuation on
the program shown in FIG. 3B.

The Link of the program bars is defined by thiz FIE. FIG.
8B shows. the PIF used far controdling the program data

illnstrated in FIG. 3B. The number (¢.g., the first address) of -

the current and subsequent program bar to be reproduced is
dafined in the PIF. As can be undsrstood from FIG. 8B, the
program bar #1 will be reproduced afier the program bar #4
has been reproduced, the program bar #3 will then be
reprodieed immediately after the program bar #1 has been
reproduced, and 50 forth, The fact that the progmm bars #1

and #2 represent two sinuktancously proceeding socnes is-

recognized not fromn the PIF. but from the VID. The contral
software has been prepared 3o as to display a menu, giviog

the usér & chance to select prograrn bar #1 or #2 after the

completion of the reproduction of the program bar #4.
Namely, the dats reproducing apparstus: doet not immedi-
atcly stert reproducing the program bar #1 immediately after
reproducing the program bar #9, Rather, it walts until the
user inputs bar-selecting data. If the user sclectz the program
bar #2. the data reproducing apparatus begins. to reproduce
the program bar #3 after the reproduction of the projgran bar
#2, in accoxdance with the program Yok which is recorded
in the PIF.

After reproducing the peogram bar #3, the data reproduc-
ing apparatus waits for any instruction made by the vser.
This is becausc the program bar #4, which is to be repro-
duced after the program bar #2 (as defincd by the progrem
link recorded in the PIF), represents é scene which procecds
simultaneously with thise represented the program bars #5
aﬂdﬁiAﬁurq!odudnglh:mmbﬁﬂ #5, or %6, the
data apparatus starts the program
bar #7, usdcﬁnedbythepmmmhnkmcmdedmdlel’m
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Recotdcd in the PIF is information on various elements of
each program. For cxampic, 16 bytes are used for cach
program bar. The information includes the start and end time
of the program bar, no matter whether the program bar is for
home video, movie, Kara-OK, computer graphics, interac-
tive use, game or compstiar data, The identification of 2
speech encodiog system. the identification of an image
encoding system, and the picture attributes (ie., the infor-
mation identifying the aspect ratio abd a system such as PAL

. of NTSC system, and information on horizontal résolution

and vertical resolution). It dlso includes a start pointer
having a value indicating the DAT address at which the data
at the-start point of 2 program bar is recorded.

In the DAT, the information indicating the order in which
the program bars of » program are to be read from the data-
area of the disk 109, aftey the program bar been selectéd and
jdentifind.

The DAT conotains paramiters sich as z zone numober
(NZON), a sector number (NSCT). a track nuniber (NTRC),
a program time: (PFTMB). and a ling pointer (PNTL.). From
the zonc nuzmber (NZON), the track number (NTRC) and the
sectar namber (NSTC), the sector st the start of the data unit
can be detérmined. The NZON is the zone number to which
the ‘sector at the. start of the data it belongs, The zone
cumber is ‘aAssigned to a unit of a plorality of toacks,
separated from any other unit in the radial direction of the
disk; zone number @ {5 assigned to the innermost unit of
tracks: The NSTC indicates the number of the scctar at the
start of the data unit recorded in a track, The sector number
is a number complete In the zone, The NTRC indicates a
track number in the zone, The PTMB 13 a flag representing
the tirae position of the image data (L.c.. ¥ ploture) o the start
of the data unit. The time position is the. tme (in seconds)
¢lapsed from the peogram siarting point: The time position
is used in searching for time codes. Purtharnore, the Hme
position Is {aput into the data reproducing appamtus. The
apparatis nses the time position as the start reference data in
erder to display the prograin time, the sbsalute troe, the

remalning time of the progrsm, and the like. The PNTL is a
fiag showing the data unit suriber immediately following.
the present dafa unit number in time. The unit for this fag
comresponds to the sumber of the data unit, When these is no
Link designation at the cod of the program, all bits are st at
“t" {=(XFFPF), The cffective value for the link point ranges
from (<0000 to 0<XFFFE.

FIG. 8C flluswases part of the DAT, Assame the program
bars. #9 and #1, both showa in FIG, 3B. fast 3 minutes 40
seconds and 1 minute and 18 seconds. respectively. Thea, as
shown in FIG. 8C, the lasting time of 1 minwe and 18
seconds is set for the program bar #2 which is Halked to the
prograun bar #1 as shown in FIG. 3B. Thus, if the standard
mmmvemnthescntsascdwofmmshow
ing an ovchestra playing music, which has been pholo-
graphed by a camera localed st a position, then it is possible
for the user 1o select and see another scene of the orchestra,
photo-graphéd by a cameralocated at = different position, As
shown in FIG. 8C. the DAT containt a zome pumber
(NZON]). a sector pumber (NSTC), atrack nimber (NTRC),
and a link pointer (PNTL). I is the program tinse (PTMB)
which corresponds to the time for which cach data unit last.
In othér words, the PTMB lndicates the pexiod for which
cach of the daita nnits fooming any the program bar repro-
duczd from the disk 108..

Once a prograr to be has been détermined.
the syxﬁanoonmlscctionﬂdwutro}s the plckup driving
scction 104. Under the control of the section 284, the section
184 moves the pickup means 183 to that postion of the disk
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100 where the desired program is recorded Thus. the
apparatus repiroduces the desired progeam from the disk 100
o dccoedance with the management data read from the
management area of the disk 109 and the sclection data input
by the user.

In the program llngtrated in FIG. 3B, the program bars
‘which are linked to cinc another will last for the same period
of time they have boen reproduced. For examyple, as has besn
described, the program bars #1 and #2 will last for the same
time of 1 minute and 18 seconds when they are reprodaced,

A progran, which docs not include audio information
representing a piece of music continuousty lasting for some
time, may be recorded on the disk. 108 in a form different
from the program illustrated in FIG. 3B. FIG. 94 shows the
format: of such a program. This is 2 movie program consist-
ing of threx: program fmovaments representing three storics
1,2 and 3. More specifically. the program bars #0. #1. #5 and
#6 repoesent the story 1 sbout a first hero; the program bars
#0, #2 #3 and ¥#6 represent the story 2 about a second hero;
and the px bar #8, #1. ¥4 and #6 regresents the story
3 of the third hezo. In the case of & multi-scene story like this,
the program ber #1 necd not Last for the same time as the
program bars #2 and #3. when repeoduced, When a program
of this 1ype Is recorded on thé data area of the disk, the
picturs information field (PIF) rocorded {n the management
area of the diskcontains a plurality of program link tables of
the types. The table shown in FIG. 9B is a standard PIF table
which is used when the user selects the story #1. The table

of FIG, 8C is a standard PIF table which is used when the

user selects the story #2, The table of FIG. 9D Js a standard
PIF tablc which is uscd when the user sclects the story #3.

'The varicus types of the multi-scone movie programs thus
far desciibed can be reproduced from the disk in such a way
‘that the user can seiect and enjoy any one of the simulta-
neous proceeding scenes of storles.

According to the preseat invention. it i3 possible to record
a multi-soene movie program such that specified ones of the
scenes or stories canmot be sefectsd or enjoyed by those who
are not althorized in accordence with laws or in only some
countrics, _

The specified scencs or storics canmot be selected or
enjoyed in some countrics, becausc they are prohibited from
being displayed in those countrics.

More specifically. the sub-code (SUB-CODE) of the data
unlt DUT fepresenting, for example, the story #3 may
contain & parental consent code or & couniry code, or both,
thus prohibiting the story #3 of the movic program. In this
case, when the user selects story #3, the data reprodicing
apperatus reads the program bar #4 from the disk 106, but
will epince or mask the scenc representéd the' program bar
#4, clther entirely or partly, with a totally different image.
Thepumulmnsantcodeaulhaimonlythcmntsto
have access 1o the scenes or stories to which this code is
added. The country code i containcd in the sub-code
(SUB-CODE) of the data unit DUT recorded on 2 disk 109
sold in & conntry where the scenes of storics should
not be displayed. Ritier type of a code is recognized in the
dats reproducing apparatus.

The video information representing the different Image
which will replace or mask the scene represented by the
mnbar.dﬂwren&ﬂyor . 15 recorded on the disk

Also, management data the address of this video
information s contadived in the standerd PIF table which is
used when the user selecis a story. Alteroatively, the data

reproducing apparatus may incorporate a device for gener- 65
ating signals for jamming or masking the scene represented
by the program bar selected.
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‘When a cousitry code is used, it defines a combination of
scemes, Le., a combination of bars. If a country code
for Counitry A is contaiaed in the sub-code (SUB-CODE)
récarded on the disk to be sald in Country A whete the scene
represented by the progran bar #4 must not be displayed. the
counlry code defines the combination of scenes #9, #2, #5
and #6, If a couniry code for Cointry B is contained it the

-subcode. (SUB-CODE) recorded on the disk to be sold in

Cwmnwhacﬂicwmmmdhymcmbu
#5 must mot be yed, the country code defines the
combination of sceacs #9, #1, #4 and #6, The combination
of scencs, thus defined, can be displayed on the monitos-as
the dati reproducing apparatus reproduces the correspond-
ing program bars from the disk. Any country code contained
in the sub-code (SUB-CODE) is compared with the various
country codes stored it the data reproducing apparatus. If it
is idestical with nooe of the couniry codes stored jn the
apparatus, the apparatus will ot reproduce the carrespond-
ing program hat,

FIG. 10A is a diagram showing 4 scene which is masked
in part. FIG. 10B is a diagram illustraring a scene replaced
by en image such as a message telling the user that the
program being reproduced in pareatal conscat mede and that
the user needs to imput the socret code in order to release the
paténtal consent mode.

It will now be described how to switch simultanecusly
proceeding seenes, from one to anothier.

¥IG. I is a flow chart explsining how the data repm-
ducing apparatus operates to give the user a chance to select
one of the simultaneously proceeding scencs represeated by
the program bars recarded oo the disk 11 B is determined
whethier ox pot the end of any program Yir is being répro-
duced (Step SI). If the ond of any program is being
produced. it is détermined whether or not any program bar
is linked to the next program bar (Step §2): This is possible

- by storing the mansgement data into a work memary incor-

pogated {a the data producing apparatus. B such a program
bar is inked to the mext par. the next program bar
linked to the first on¢ is repfoduced from the disk.(Step 53).
1 such 2 program bar is pot linked to the next program bar,
it is determined whether or not apy data bas been input
which indicates that any m bar has aleady been
sclectod (Step S4). The data, if any, has been input by

ing the operator panel before the progrm is repro-
duced and has been stared in the memory incarporated in the
system control section, a5 shown in FIG. 7. If such data has
been input. the selected program bar Is repeodiced from the
disk (Step 55). If such data has not been input, 2 menu of the
type shown in FIG. 4A. 4B. 4C. SA. 5B, 5C or 6 is displayed
on the monitor, giving the user a chance to select one of the
candidate program bars (Step 56). Then, it is determined
whether or not the user has input dats designating his or her
choice using the operator pane] (Step 87) K the vzer has
input this dats, éhc program bar selecied is riproduced (Step
S8). If the user has not input such data, Step 56 i3 performed
again. If po daa is input from the operator panel for a
predolernined time, the program bar of the: standard pro-
gram movement will be aytomstically selected. reproduced
from the disk, and di oa the monitor,

FIG. 12 is a flow chert for explaining how the data
rqmdudngappmnmopmwhmtheuwmsmedah
designating a desired scenc for viewing, at any time while
the first program bar is being reproduced from the disk, In
this case, program bars representing simuitancously pro-
ceedmgmumbcswiu:hed,&omonemm&m
85 without break.

While the first program bar is being reproduced, it is
determined whther or not data designating any sclccted one
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of simuiltantously proceeding scenes has been iopuit (Steps
S11 and S12). ¥ the data has been input. it is determined
whether or not any sccood bar is inked to the first
program bar, by referring to the volume ideniity field (VID)
of the management table (Step S13). K the second bar Is
linked to the first program bar, the numbér of the first dats
unit contained in the first program bar, and the number
(FNO) of the frames of the first program bar which have
already becn reproduced are stored Into. 8 memory (Step
§14). Pusther, the time (TL1) for which the first data unit
will last when reproduced is input atso jnto the memory
(Step §18). The tire (TL1) can be obstained from the data
unit allocation table (DAT), as has been explained with
reference tn FIG, 8C, Then. the start address of the sccond

program ber to be reproduced is ideatified by referring to the. |

picture information ficld (FIF). and the data unit contained
in the second program unit which will East for a time equal
to the time (TL.Y) when regroduced is identified by refering
to the dati unit ailocation tablie (DAT) (Step 516). Then, the
data reproducing apparatus controls the picknp driving scc-
vion 104, whereby the pickup means searches for the start
address of the second data uit (Step S17). Then, the data
reproducing apparatus decodes the second data uait, from
the first framc thereof. but section 263 prohdbits the output
of video information untfl the number of frames counted
reaches the number (FNO) of the frames of the first program:
bar which are stored into the memory (Step S18).
mfuncﬂonﬂlumdinihcﬂowdsmﬁm 12 may
¢ incorporated in the data reproducing appacanis, cither
singly or together with the function represented in the flow
chart of FIG. 11. If the flow chart of FIG. 11 and that of FI(.

12 are incorpoeated in the apparatiis and used a3 main Aow-

and sub flow. respectively, the latter will serve as an inter-
rupticn routing, wherein Step SI8 is followed by Step S1L
Allernatively, the flow charts of FIGS. 11 and 12 may be
incorporated into the apparstuz such that they ¢am be
switched, from one to the other, In this case the meat shown
in FIG. 5C or FIG. 7 is desivable. Namely, to allow the user
t have a multi-scene with the preseat scene covered as little
#5 possiblc, It is preferable to display the menu sereen of
FIG. $C. When the user kuows before the reproduction of
the disk that there Is a program comtaining a mubi-scene and
has decided o use the program, a multl-scene screen as
shown in FIG, 7 is preferable, If the menn of FIG. 5C the
choice, it should better be displayed in-a step between Steps
$13 and S1d in FIG, 12. _

In Step S18 (FIG. 12), the output of viico infarmation
rny be {nitisted in an following alternativeé way, which will
be explained below:

FIG. 13 is a diagram illustrating the timing of giving a
comman to the system: control section in order to swisch the
program bars (FEK3. 3A) representing simoltanecusly pro-
oecding scenes, for example. from the program bar #4 to the
program bar #5. Assume that the command is input the
moment the fifth frame of the nth-second data unit (DUT)
contained in the progimm bar #4, Then, the data reproducing
apparatus starts outputting video information, frams by
frame, from the fifth frame of the nth-s=cond data unit of the
program bar #5 if the apparstos performs the sequence of
steps shown in FIG, 12. In other words, thie apparstus starts
outputting the video inforration counting the fifth of the
pulses, cach genemted upon compiction of a frame. When
the apparstis ‘starts outputting the video information, the
nth-second data nuits of the program bars #4 and #5 have the
positional relationship indicated by broken line 951.
Alfernatively. the apparatus may stagt outputting video infor-
mation when the first frame of the nth-second dats unit of the

Foi]

a5

3

12

rogram bar #5 is decoded in its entirety. as is illustrated by
broken line 982, Still sltexnativily, the apparatus may start
oumumngwdeoinfamationatmeumemeﬁm&meofme
{n+1)th-second data umit of the program bar #5 is decaded
in its entirety. as is Mustrated by brokza line 953,

¥ time is available before the apparatus. stasts outputting
the video information contained In the program bar #8, the
last frame of the video infoymation eontained in the program
bar #4, which has been already Gutput, is written jnto the
image menmory incorporated in the decoder or the system
control section 204, The last frame is repeatedly read from
the image memory, whercby the sconc represented by the
isist frame the video information is displayed on the moaitor
in the form of & still picture.

Assume that the nth-second data unit in the program bar
#4 and the nth-sccond data unit in the program bar #5
ropresent two images of the same actor ulfering words,
which have been phatogriphed by two cameras and. thus, at
diffeyent angles. In this case. the program bars #4 and #5 arc
identical in termis of audio information. Hence, the avdio
information (AUDIO shown in FIG. 2B) comtained in the
ath-second data upit in the prograr bar #4 can be used while
the nth-second data unit in the program bar #8 Is being
reproduced from the disk

FIG. 14 is a timing chact for explsining a method of
ouiputting audio or video information more casily aftex
program. bars represenating simultaneously procoeding
scenes have been switched, from one to another, In this
mgﬂtod.:bulfermnmyisuwdmmnmmﬁw gtore the

audio or video information read from the disk.

Tlustrated in FIG. 14 are the nth-second data unit #4U in
the program bar #4 shown in FIG. 13 and the nih-second
data Enit #517 in the program bar #5 shown in FIG. 13, Also
shown in FIG, 14 arc: the period Ad dusing which andio
information #4A it read from the disk; the period AS during
which andio information #5A Is read from the disk; the
period V4 during which video information #V4 is read from
the disk; and period V8 during which video Infarmation #5V
is read fiam thic disk. Fuorther, shown in FIG. 14 ire; the

| period AV4 during which the audio information A4 and the

video information V4 are output from the data repaoducing
apparatus; and the period AVS during which the apdio
ixformation AS and the video information V5 are output
from the dats reproducing apparaius, The buffer memary
used to facilitate the cutputting of audio information an¢
video information has a storagé capacity large caough to
store at least the data unit #4U and the data ugit #3U. Thus,
the data niit #5U can be decoded after the data unit #4U bas
been decoded in its entirety, The andio information and the
video information can thereby be reproduced without hreak,
even if the program bars repriéscating simultaneously pro-
ceeding scenes are switched, from one to ancther. If the data
units #4U and #5U are part of a movie program, andio
information items contained ic these data naits sre prefer-
ably recorded 5o s to be reproduced without a time lag. In
thé above explanation. the time required to move the pickop
is not taksp into consideration.

As has bezn described with reference 1o FIG. 10, the disk
may contain a parental consent code if the movic program
rmdedonmudjskconmmambmmprmﬂng
simnl proceeding scenes, at least one of which
should not be displayed to children.

The operation the parentsl consent code will now be
exphained with reference to the flow chart of FIG. 15. Firt,
when the disk is placed on 2 tnmtable and roisted, the
management data (ic., VID, PIF and DAT) is read from the
management area of the disk and subsequently stored into
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the work memory, Next, the dats reproducing apparatus  whether or not the scone switching data represents a scene
determines whethér or not the management data containg a colarging mode (Step 546). If the scene switching data does

parceatal consent program (Steps S25 and 526). The step of
dotenmining this may be perfermed in various methods. One
method is. to detect the presence or absence of parental
consent data in the sub-code of & data unit, either immedi-
ately after the disk has been placed on the turntabie o while
the data ubit is being reprodoced from the disk. Another
-method is to.detect the presence of absence of & flag in the:
VID (sec FIG. BA), which bas boon sct for a particular
program movement (i.e.. 4 étory).

In the case of FIG. 18, it ks first determined whether oc not
a parental consént program has been recorded (Stept §21 to
23). lftheuumcmdatacontainsnopmmaloonm
program, the program barg are n  fiom the digk in
accoedance with the standard program link (Siep S24). ¥ the
management data contains a parental consent a
menu of the type shown in FIG. 10B is displayed (Step S25),
X the secret code known only to adult users has boea input,
the bars sre reproduced from the digk in accordanos
with 2 specified program lnk (Step S27).

An slternative operation of the parcatal consent code will
now be cxplained with refereace to the flow chart of FIG. 16
In FIG. 16, the steps identical to some of the steps Alusrated
in FIG. 15 afc dtsignated by the identical symbols, Whea
there is no parcatal consent program. control goes io Step
Saz,lnwhicha;myamselcamenummis displayed.

When a parental eonsent program is present. a comment:
‘screen is dispdayed, and it is determined whether or not a

secret code key has been pressed (Steps §25 and $26). Hithe

socret code key bas not been pressed, control proceeds W
Step S32, in which a program select menu screcn Is dis-
played. If the secret codekey has been peessed. the parcatal
consept mode is canceled (Step S31) dnd control goes o
Step S32. When the user bas sclected -a program. a dats
string, o a story under the program select meno screen,
reproducing operation is perfarmed according to the selec-
tion. When the parental consent mode has been canceled, for
cxample, an image display process is achieved in & normal
state without effecting the image display process showing in
FIG. 10A.

“Whes reproduced data sirings of amy program arc
controlled, the extension tables described above with refer-
ence to FIG, $B-SD and rocorded as management data are
uscful.

_ FIG. 17 is a flow chart expidining how a monitor displays
all simaltaneously roceedlng scenes recorded on the disk
one after another. First, the data jx is tead from the disk (Step.
S41). Then, a sub-code is read from the disk (Step $42). The
sutrcode contains a code (e.g.. a parental consent code)
which: indicates the program infarmation concerning pro-
gram bars representing simultanecusly procesding scenes.
Upon detecting this code, & is determined whether or the
user has a divided-frame display mode by operating the
opezator panel (Step 543), _

I the divided frime display mode has been set, linkesd
program bars arc displayed (Step S44). FIG. 18A shows a
divided-frame menu which is displayed whén four program
bars #11, #12, #13 and #14 are linked to one another. FIG.
18B shows a divided-frame menu, displaying the program
bars #11, #12. #13 and #14 In the form of %-sized bars #11',
#12', #13 and #14, In Step S44, the program har #15 is
reproduced. thertby displaying %-sized bars #11°, #12', #13°
and #14',

I the divided-frame display mode is found not to have
been set hias been set in Step 543, the sceac switching dats
is read from the disk (Step S45). Then, it i3 determined

is

45

m

0
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not repeesent a scene enlarging mode, the flow goes to Siep
844, in which multi-scone display is performed. If the scene
switching data represents a scene cnlarging mode, data for
sclecting 2 scene to be displayed in an cnlarged fom. (e.g..
data-string sclzcting data or story selecting datd) is read
from the disk, and the program bar representing the selected
seene iy reproduced from the disk. whereby the scene is
displayed on the moeitor in an enlarged form (Steps S48).
‘When a disk contains a program a: shown {n FIG, 1B, a
screen as shown in FIG. 18A appears whes control has been
passad:ﬁnmswpsa-qf&eps&tosrep%ﬂmdy.mc
program bars #19, #15, #10, #16. . . . are reproduced in that
order. Whien an enlarged screen lm been specified. the
reproduction of program bar #16 s followed by the repro-
duction of any onc of #11, #13, and #14 in a normal size.
'ihisisﬂl@nfoﬂowedw&emgodncﬁqnofmbar

16,

In the embodiment described above, the program bar #15
has been recorded on the disk instead. to perform muld-
scene display, the typical frames of the program bars #11.
#12. #13 and #14, which represent simultancously proceed-
ing scencs, may be decoded, to fomn s4ll pictures, Those still
pictures may be displayed on the monitor until it is deter-
mined that the sceoe switching data represents a scene
enlarging maode, In this instance, the data repraducing sppa-
ratus veeds to have additionsl video processing sections
Incleiding decoders, and a circuit for processing the outpats
from the decoders into reduced mulfi-scene video signals,

As has beep doscribed with reference to FIG3, 2, recarded
'on the disk is 2 movie program which includes a plurality of
data units, each containing a plurality of avdio infarmation
itevos regeesenting speech in varions langusges among other
things. Therefore the user can select one of the audio
information strings or one of the video infarmation stings.
Thus. the dita siring pwocessing section 203 (FIG. 1) can
select an awdio information item representing speech or a
subtitle in a specific language.

If selection mode is set in the data reproducing spparatus,
adecoder starts decoding the sudio information in a data unit
to be reproduced automatically when one scene is. switched
to another, The language selected at this time is identical to
that vsed In the previously displayed scene.

In the embodiment described above, the parental consent
code js obtained from the managernent dits or a sub-code
reeanded on the disk The parental consent code is nsed to set
the data reproducing apparatus in the parsatal consent made.
The parcatal consest mode is cancelled as has been
expiained with reference to FIG. 16. In some case, however,
the user may wish to set parcotal consent codes to all ar
some of the movic staries recorded on a disk he or she has

Booght..

FIG. 19 is & flow chart for explaining how the data
recording apparatus operates whean sof in parental congent
mode. First, ttic disk is placed on the turitable and rotated,
and the management data is read (Steps 551 and 582}, Then,
it is determined wWhether or pot the usér has operated the
operator pancl by inputting a request for 2 parental conseat
mdu(SmpSEi).lfnomquuthubmminput.ﬂ»m
reproducing apparstus js §ct into sormal reproduction mode.
IF a request has been inpot, a menw is displayed based on a
program link table (Step S54). This memu show. for example
the ID pumbers of ipformation strings, such omc as is
illustrated in FIG. 7, for example. Next. the nser looks at the
the menu and operates: the operatar panel. thus inputtiog the
ID munber of the infonuation string he or she has sclected
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{Step $55). Then, such a meau as shown in FIG. 188 is
displayed on the monitor, advising the user to jnpet a
parental consent code (Step $56). I the user inputs the
parental consent code, thie parcutal consent code, the. thie ID
mumber of the selscted informatfon string, and the ID
number of the disk, and the like are stored into the wark
memory in the form of & sct of data.

As described above, while set in the parental consent
mode, the dita repeoducing. appatatus not only reads. the
manageme.ntdataﬁ'omthedmkwhcnlhcd:sklsplacedon
the tomtable, but also reads data from the work memory,
Thercafter. the operation goes to Stcp 523 shown in FIGS.
15 .and 16.

I the user has learned that the disk stores program bars
representing simultaneously procccding scénes, he may
switch scenes at any time be or she want to. ¥ the seene is
ot switched to the desired scene instantanecusly, the user is
likely to assume dint the data reéproducing apparstus has
gone out of arder, ﬂmmeamcpmlcomafﬂ:esmuh-
neously proceeding sceges may not be being reprodiced.
Having become rather restless, the user Is likely to operate
the pael repeatedly. To alleviate such anxisty, the messages
shown in FIG. 20 may he dispiayed an the monitor screcn.

Fonnsunoeﬂ:cmomentﬂwumope:mﬂ:epanelm
switch the scepes represented by program bars linked in
accordance with Jink information (for example, thosc. pro-
gram bars chown in FIG. 3B), the monitor displays the
message shown in FIG. 20A. “IT IS NOT THE TIME TG
SWITCH SCENES Alternatively. the moment the user oper-
atcs the paned to switch stmultancousty procecding scenés
from on¢ (0 another, the monitor displays the message of
FIG. 20B. "THE PROGRAM BAR BEING REFRO-
DUCED IS #1” or the message of FIG. 20C, “THE PRO-
GRAM BAR BEING REPRODUCED IS #4.” Seeing tuch
2 message on the mopitor screen. the user meed not be
iritated at all,

FIG. 21A llustrates another multi-scene program. The
multi-scene program shown in FIG. 3B. for exsrple, may be
recorded in such & manner as iliustrated in FIG. 21A-
Namely, program bars #0, #1, #2, #1, 42, #1, 42, #3, 44, #5.
#6, 44, W5, #6, ¥4, #5. #5, and #7 arc aranged in this
sequence. In other words. the program bar #4 is followed by
prograin bars #1 and #2. On this disk, the program, bars #1
and #2 are seconded i srea TA. The program bars #4, #5 and
#6 which follow the program ber #3 and which represent
simijitanecusly proceeding scencs aré recordéd in 3 similar
manger. In this case, the program bars representing simnl-
tuncoutly proceeding scenes are leds in data amount than
thoﬁeﬂlownmm 3B. The disk 180 of this record format
hmmwammmgmpmdmew
shown in FIG, 21B. This data g Apparatus is
dmtmemcuﬂicnppmnhowninHG.Lbntdiﬂ’us
in thit the dala string processing section 203 incorposates a
baffer miemory 238, The buffer memory 230 Is provided for
storing program bars which repeesent simultancously pro-
ceeding scenes, For example, the data unit of program bars
#1 and #2 are read and subsequently stoced into the boffer
memery 230 aftcr program bar #9. Similtaily, the data unit of
program bars ¥4, #5 and #6 me read and subscquently stord
into the buffer memory 238 aftsr program bar #3. The
program bars representing simultancously proceeding
sccncs arc scut to the video processing section 286, As &
result, the monitor displays the scenes répresented by these

program bars at the same time, and peneraics sounds for
these 'scencs, That &s, muttl-scene reproduction is acheved
proceeding somes must be sead from the disk at high speed,
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To this end, the system control section 284 drives the motor
182 at high spéed, K 0 program bars are récofded on the disk
reprosenting n simultancously proceeding scones, then the
miotor 182 is driven at A speed n times Sinee the

- program is Tecarded fn the format shown in FIG. 21A, the

pickup means need not bemovisd back and forth in the radial
direction of the disk.

FIGS. 22A and 22B show another example of ah arrange-
ment of progrim bars which are recorded on a disk and
which represent simailtancously procecding seenes. In the
case of this disk, four-scehe information is recorded whea
themgmnbar#llfolluwmgmcprogumbuﬁuis
rcgoduccd.FarsmmsAtquﬂlumwdmﬂmc

On the scaeen, the four scenes are simultancously
displayed in the form of moving pictures, Hence. the user
can enjoy sesing the four scenes at the same tme. While the
multi-scenc display is being performed. the user can seiect
any onc of the four scenes. Whea cae of the four scenes is-
selected, it will be dispiayed in an entarged size. FIG. 22B
is a fow chart for explaining the software which is loaded
in the dais reproducing apparatus and which Is designed to
roproduce. information from the disk. First, the data repro-
ducing spparatis ‘starts normal reproduction. 4 ooulti-
scene. part i detected during the nommal reproduction. a

" gimultancously proceeding scene is reproducéd to be dis-

played on = part of the screen. That is, the program bar #11
ghown in FIG. 224 is reproduced {Steps S71 1o §74). X the
user sclécts one of the simultancously proceeding scenes
being displayed, the data reproducing apparstus converts the
selected progrim bar representing the sclected scene to daty-
which represents an eplarged scene. The selected scene is
ﬂmebydupkyadlnanenlxgedfmUponcomplaﬁonof
the reproduction of the multi-scene part, the dpparatus will
resume the normal reproduction (Steps 575 1o S77).

Tndustrisl Applicability

As has been described, the present inveation can provide
a molti-scene recording medium on which images are
recorded topether with speech and sublitle in various lan.
guages and which can thérefore be used world-wide, and
also & data reproducing apparstus which can reproduce data
In various manners to mect various tseds.

We claim:

1. An apparstus for reproducing Infonmation from a
multi-scone recording medivm ivcinding a disk baving a
management area and a daia ares, said data area recording
a first program [nformation item, a sccond program infor-
mation ilem following sajd first program inforrnation iten,
a third program information item fellowing sald second
program informaticn item, and a fourth program information
itemn for replacing said second progrem information item.
said second and fourth program information items repre-
seoting different views of a same ¢vent, said management
area recording multi-scene configuration information indi-
cating. that snid second and fourth program information
iterns are Hoked to each other, dafx units of said second
program informistion item and data ueits of said fourth
program informatfon iem being alternatingly and continu-
Duslyreomﬂedonsmdmdingmed:um.sddappuams

pu:hlpmﬂns for generating signats based on infarmation
recopded on said disk;

demodulating means for gencrating multi-scene configu-
ration data by demodufating signsls generated by said
pickup means, said muli-scene configuration data
being based on said multi-scens configoration informa-
tion recorded in ssid management area of said disk;
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management data storage mncans for storing said muohti-
scene coafiguration dats generated by said demodola-
tion means; ani

coatrol means for sotomatically defining an order in
which said program information itcrs are to be repro-
duced from sald disk based on said molti-scene con-
figuration data and in accordance with a prescribed

program link data if data representing # reproducing

order for said program inforation iteras is-not input
when said second program information item begins
being reproduced. where
when production is to be switched from & source program
information item which is one of the second and fourth
program ieformation tems 10 a destination program
information item which is the other 'of the second and
fourth program information items during reproduction
of the source program information ffem, reproduction
of the destination program information item, stags from
ahead position of a data unit of the destination program
information item, and
“thie switch between the source and the desiination pro-
gram information iterns is such that reproduction of the
destihation program informition starts at the head
position that does mot cofrgspond 1o a position last
reproduced in the source program information item.
2. A method reproducing infomation from a mnlti-scene
recording medium including a disk having a management
arcs and & data area, said data area recording a first program,
information item, a second program information item fol-
lowing said first program information item. ‘a third program
infonnation item following said second program: informa.
tion item. snd a fourth program Information ftem for replac-
ing said second program fnformatics item. eaid second and
fourth program infartnation items represcoting different
views of a same cvent, said manapemient are recording
multi-séene configuration information: indicating that said
second and fourth progra infomation {terns are linked to
cach other, dafa units of said second program information
item and data units of said foirth program infonmation ftera
being altcroatingly and contincously recarded on said
recarding medium, ssid method coinprising the steps of:
reading information from said disk and generating pickup
signals based on said information;
gencrating multi-scene configuration data by demodulat-
ing said pickup signals, said multi-scene configuration
data being based on multi-secnc configuration infor-
mation recorded in said munagement arca of said disk;
storing said multi-scene confipuration data; and
defining #n crder in which said program infomation
items are to be reproduced from said disk on the basis
of said multi-scene configuration data and in accor-
dince with 2 prescribed program link data. if dats
Eeprescuting a reproducing ovder for said program
information #ems is not imput wheit said second pro-
gram information item begins being reproduced, where
when production is to be switched from a source program
information itera which is ane of the szcond and foirth
program information items to a destination program
infoemation ftem which is the other of the sécond and
fourth program information items during reproduction
of the source program information. reproduction of the
destination program information item starts from a
head position of a data unit of the destination program
information item, and
the switch between the sowwee a0d the destination pro-
gram information items is such that reproduction of the
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destination program information starts & the head
pesition that does not comespond to ‘a position Iast
reproduced in the source program Infoematicn item.
3. An apparatus for reproducing infoarmation from -a
multi-scene recording medivm including a disk having a
management arcd and & data afca, said data ares recording
& first program, information item, a ‘second program infor-
mation itera following said first program information item.
a third program information item following said second
program inforroation itém. and a fourth programt infoanstion
item for replacing said second program information item,
said second and fouth program information #teras repre-
senting different views of 2 same event, sald management
arce recording muld-seene cconfiguration information indi-
caing that said second and fourth program imformation
itemns are linked to cach other, data wnits of sald second
program informiation ftem and dats unlty ‘of said fourth
program information itern being alternatingly and costiny-
ously reconded on said recording medium. said apparatus
comprising: _
pickup means for generating sigaals based on information
reeorded on said disk;
demodulating means for generating multi-scene configu-
ration data by demwodulating sipnals genesated by said
pickop means, said multi-scenc configuration data
being based on said mujti-scene configuration informa-
tion recorded in said management ayea of said disk;
mgmtdﬁsmcmfamﬁngmdmlﬂ-

control means for anonistically deflning an order in
which said program information items are to be repro-
diced from said disk on the hesis of said muoiti-scene
comfiguration data and in accordance with a preseribed
program link data if data representing 2 reproducing
order for $aid program information items is. not input
when szid sccond program information item begins
being reproduced, where
when production {s tobe switched from a source program
information item which is oé of the szcond and fourth
program infarmation itemns to a destination program
information item which is the other of the second and
fourth program information items during reproduction
of the sotgce | am information item. reproduction
of the destination program information item staxis from
ahcad position of a data unit of & program information
item next to the destination program information item,
and
the switch between the sowce and the destination pro-
gram information itemns is such that reproduction of the
destination program information starts at the bead
position that does not correspond to a position last
repraduced in the source program information item.
4. A method repeoditcing information from & milth-scene
recording mediom including & disk having a management
‘arca and a data &rea. said data srea recording a first program
information item, & second program Information item fol-
lowing said first program information itern, a third program.
information item following said second program informa-
tion ftem, and s fourth program information item for replac-
ing said sccond program information item. said second and
fowth peogram information items representing diiferent
views of & same cvent, said maasgement area recording
maulti-scene configuration information indicating that said
sccond and fourth program information items sre lnked to
cach other, data units of said secood program inforrastion
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item and data units of said fowth program infoomation item
being atternatingly and continwously recorded on said
recording medium, said method comprising the stops of:
reading information from said disk and generating pickup
signals based on giid infarmation;
geoerating malti-scene configuration data by demodulat-
ing said pickup signals. said multi-scene configuration
dita being besed on muhi-scepe. configuration infar-
mation récorded in said management area of said disk:
storing -said mnlti-scene configuration data; and
defining an onder in which sald program [nformation
{icms arc to be reproduced from. said disk on the bagis
of sald multi-scene configuration dati wod in accor-
dance with a prescribed progam link dats if data
representing & reproducing order for said program
information items is not input when said sccond pro-
gram fnformation item begins being reproduced, where

20

when production is to be switched from a source program

information item which is one of the s¢cond and fourth
program information items to a destination program
information ifem which is the other of the sccond and
fourth program Information iterns during reproduction
of the source program information ftem, reproduction
of the destination program infarmation item starts from
a head position of a data unit of a program information
item next to the destination program information item,
and

the switch between the source and the destination pro-

gram information items is such that reproduction of the
destination program information starts at the hicad
ponﬁonﬁlatdounotmuspondtolposmon Last
reproduced in the sowee program infarmation item.

* 3 K K A
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