
(19) 

US 20020051627A1 

(12) Patent Application Publication (10) Pub. No.: US 2002/0051627 A1 
United States 

TANAKA et al. (43) Pub. Date: May 2, 2002 

(54) 

(76) 

(*) 

(21) 

(22) 

ENCODING APPARATUS AND DECODING (30) Foreign Application Priority Data 
APPARATUS FOR A DIGITAL VIDEO DISC 

Jun. 17, 1997 (JP) ........................................... .. 9-176517 

Inventors: YOSHIAKI TANAKA, 
FUJISAWA-SHI (JP); SHOJI UENO, Publication Classi?cation 
FUJISAWA-SHI JP 

( ) (51) Int. Cl.7 ........................... .. H04N 5/92; H04N 5/781 
Correspondence Address; (52) US. Cl. ............................................ .. 386/96; 386/125 
CONNOLLY BOVE LODGE & HUTZ LLP (57) ABSTRACT 
1990 M STREET NW 
SUITE 800 At least one musical composition is transmitted via a digital 
WASHINGTON’ DC 200366425 (Us) video disc together With bonus information relating to the 

musical composition and an approved interactive data 
Notice; This is a publication of a Continued pros- required When a user accesses the bonus information. An 

ecution application (CPA) ?led under 37 arbitrary interactive data is entered by the user accessing the 
CFR 1_53(d)_ bonus information. The transmitted musical composition is 

reproducible regardless of the entered interactive data. HoW 
Appl, No; 09/094,590 ever, a reproduction of the bonus information is allowed 

only When the entered interactive data agrees With the 
Filed: Jun. 15, 1998 approved interactive data. 

0 U T l 

\O 

I N SIGNAL DVD 

0+ A/ D ‘>[PROCESS1NG ENCODING “gDULATION CIRCUIT ciRcuij M 
' O U T 2 3 3 I 

MEMORY CONTROL DATA 
i 

TAPED ACCOMPANIMENT VIDEO DATA 

MlDl DATA 8T0. 



Patent Application Publication May 2, 2002 Sheet 1 0f 12 US 2002/0051627 Al 

F I G. 1 

0 U T 1 

I I A/ D gklzgztgls'smo -+{€Nco1>m0 lrvgRDcliiligTloN 
CIRCUIT CIRCUIT J 

A OUTZ 3 3 I 
CONTROL DATA MEMORY 

i 

FIG. 2 

37 
a K 3 6 

[ x c i 
THlNNING-O ' I 

LL P F TQQRQUIT 
3 9 I 

HINNlNG-OU ' 

CIRCUIT \ ‘ 

(x b i k 3 8 X a l 

in 

TAPED ACCOMPANIMENT VIDEO DATA 

MIDI DATA GT6. 

| 
"5 
ALLOCATION 

CIRCUIT H 
Lxlixci, A11‘, A21) 



May 2, 2002 Sheet 2 0f 12 US 2002/0051627 A1 Patent Application Publication 

FIG.3 

X214 

xbl 
5 

a 

xcl 

*TIME 

FIG. 4 

USER DATA (2 0 3 4 BYTES)\_> 

I I 

! _____ 

l 1.‘! 

I 

I xcnAli SUB-HEADER 



Patent Application Publication May 2, 2002 Sheet 3 0f 12 US 2002/0051627 A1 

A v H V ?iEQuE 
_ 

Q m Q NV CV A3 2: C; 

A EVGEV 

5.5 Nam: @2535 wxpswzp m 0 m $2.5, 

55 

$55 w v o m I USE 825 55 o5a< 

h Q > a 

m GE 



Patent Application Publication May 2, 2002 Sheet 4 0f 12 US 2002/0051627 A1 

FIG. 6A 
DVD-VIDEO 

[ i VMG VTS VTS I - 

(Menu) 
- """" ".1 , 

| VTSI I_y_c_z_s_s;L VCBS I VTSI | 
M Ti 1 l e 

VCB VCB ' I 

Chapter Chapter Chapter 

(PTT) (P'I‘T) (PTT) l . . . . . f 
| 

CELL CELL 

VCBU VCBU VCBU VCBU I VCBU ’ 

iiONTA'V’V‘V vlspiAivfvl ___J 

[AMG AAS AAS - . . . . 

AlIAZ] v Al Al AzfAlli v} , 



US 2002/0051627 A1 

H+zu1Emu\ zuqlmok l \ 

a?zjmu - \ 
Swmo;zv.8gu> |. v 

\ I 

1213?; zuxowsk @ 

33o 42m ‘32: v 

< < 25 < 23 < < < < 2% < 23 < < < < < > < 28 < 28 

Patent Application Publication May 2, 2002 Sheet 5 0f 12 

it I 



Patent Application Publication May 2, 2002 Sheet 6 0f 12 US 2002/0051627 A1 

FIG. 8 

A-CONT PACK (2.048 BYTES) 

PACK HEADER 1 4 BYTES 

\\ 

SYSTEM HEADER 2 4 BYTES 

PACKET HEADER 6 BYTES SUB-STREAM i I 1 BYTE A C D 

I D \/ PACKET 
{ AUDIOCHARACTFR A (l O O 3 BYTES) I 
i DISP . . T ' 

I "Y . 

{COMPUTER PROGRAM BYTES 
HOLD 1 

5'3, / V 3 6 O BYTEs 
COMPUTER-PROGRAM . 

PACKET HEADER 6 BYTES % 

I 

SUB-STREAM j 
I D l BYTE A S D } 

PACKET 
AUDIO SEARCH 1 O O O (l O 0 7 BYTES) 

/\J /\I z 
A S D M DATA N BYTES I 

v \'/ 



1 Patent Application Publication May 2, 2002 Sheet 7 0f 12 US 2002/0051627 A 

FIG. 9 

ASD (1O 0 O BYTES) 

' GENERAL» 1 6 BYTES 

X 
PRESENT NO. \‘ 8 BYTES 

PRESENTTIME / l 6 BYTES 

ALBUM 
SETSEARCH v 8 BYTES 

ALBUM A 8 BYTES 
SEARCH 

TRACK 4 0 4 .BYTES 
SEARCH 

INDEX 4 0 8 BYTES 
SEARCH v 

BONUS MUSIC HIGHLIGHT /\ 
SEARCH <——< SEARCH 8 O BYTES 

HOLE 5 2 BYTES 
\ 



Patent Application Publication May 2, 2002 Sheet 8 0f 12 US 2002/0051627 A1 

FIG. 10 

5 O 
6 1 K 

/ 5H EEEFFSERING 
DISPLAY ‘ 1 
SECTION 4 9 5 - 

f 6 2 f 6 3 Q :~ 5 2 
OPERATE CONTROL (Xci, A1i,A2i) 5 6 
SECTION I(——> SECTION 

L P F ——o~ 5 3 

4 1 4 2 4 3 4 5 
F f S G / /” 

_ DVD I NAL 
O—> DEQiIQJDNU DECODING PROCESSING D / A *W 5 5 
/ CIRCUIT CIRCUIT CIRCUIT 

V 41a 6 4 

MI D I 
MEMORY 6 5 

L 4 4 

FIG. 11 

4 6 

X i 

04 c g? D/A, L P F 
(x b i, x a i) 

k (A1 1, A 2 i) 4 8 
/_/ 

vIDEO 
PROCESSOR ‘\W 6 4 

4 9 a 



Patent Application Publication May 2, 2002 Sheet 9 0f 12 US 2002/0051627 A1 

FIG. 12 

X8.2 X813 X214 

Xbé 

I 
x2 x3 

7 TIME 

2! l 
I 
| 
I 
I 
| 
f 

7/1 
x1 



Patent Application Publication May 2, 2002 Sheet 10 0f 12 US 2002/0051627 A1 

FIG. 13 

N S1 ONUS PROGRAM N 
SELECTED? >~ 

ANY PASSWORD 
ENTERED ? 

SELECT BONUS COMPUTER 

PROGRAM 

REPRODUCE DVD 

ACCORDING TO INSTRUCTION 
l 

( END I 

S5 



Patent Application Publication May 2, 2002 Sheet 11 0f 12 US 2002/0051627 A1 

FIG. 14 

BONUS 

BONUS 

MAIN 

MAIN 

2ND READ-OUT AREA 

2ND DATA AREA 7 e 

1ST READ-OUT AREA 

7 C 2ND READ-IN AREA 
1ST DATA AREA 7 b 

1ST READ-IN AREA 
75. 



Patent Application Publication May 2, 2002 Sheet 12 0f 12 US 2002/0051627 A1 

FIG. 15 

BONUS 

READ-OUT AREA 
7 1'’ 

DATA AREA 7 e 

(SOUNDS AND IMAGES) 

_ DATA AREA '7 b 
(COMPUTER PROGRAM) 

READ-IN AREA 



US 2002/0051627 A1 

ENCODING APPARATUS AND DECODING 
APPARATUS FOR A DIGITAL VIDEO DISC 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to a DVD (i.e., digital 
video disc, digital versatile disc), its recording and repro 
ducing methods, and related encoding and decoding appa 
ratuses using the DVD. 

[0002] The DVD has a large capacity compared With a CD 
(i.e., compact disc), and is preferably used as an audio disc 
for recording and reproducing musical data. 

[0003] The DVD has a capability of performing a high 
density recording. This provides a surplus recording time. 
Effectively using the surplus recording time is important 
When the DVD is used as a musical recording medium. For 
eXample, the DVD can be a multipurpose musical source 
capable of providing various options, such as taped accom 
paniments and BGM (i.e., background music) sounds, in 
addition to the playback of original musical compositions. 
This Will broaden the enjoyment of each DVD user. 

SUMMARY OF THE INVENTION 

[0004] An object of the present invention is to provide a 
DVD alloWing users to enjoy the playback of the DVD in 
various Ways or alloWing a disc producer to utiliZe the same 
disc by different methods. Furthermore, the present inven 
tion provides recording and reproducing methods for record 
ing and reproducing audio-related data to and from the 
DVD, and a related encoding apparatus and a decoding 
apparatus using the DVD. 

[0005] In order to accomplish the above and other related 
objects, a ?rst aspect of the present invention provides a 
method for recording and reproducing audio-related data to 
or from a digital video disc, comprising the folloWing steps. 
In a ?rst step, at least one musical composition is transmitted 
via a digital video disc together With bonus information 
relating to the musical composition and an approved inter 
active data required When a user accesses the bonus infor 
mation. In a second step, an arbitrary interactive data is 
entered by the user accessing the bonus information. And, in 
a third step, the transmitted musical composition is repro 
duced regardless of the entered interactive data, While a 
reproduction of the bonus information is alloWed only When 
the entered interactive data agrees With the approved inter 
active data. 

[0006] A second aspect of the present invention provides 
an encoding apparatus for a digital video disc comprising an 
A/D conversion means for converting audio analog signals 
of at least one musical composition into a digital form and 
producing a digital data stream, and a recording means for 
recording the digital data stream on a digital video disc 
together With bonus information relating to the musical 
composition and an approved interactive data required When 
a user accesses the bonus information. 

[0007] A third aspect of the present invention provides a 
digital video disc comprising a ?rst recording portion for 
storing a digital data stream obtained by A/D converting 
audio analog signals of at least one musical composition, a 
second recording portion for storing bonus information 
relating to the musical composition, and a third recording 
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portion for storing an approved interactive data required 
When a user accesses the bonus information. 

[0008] A fourth aspect of the present invention provides a 
decoding apparatus for a digital video disc Which stores a 
digital data stream obtained byA/D converting audio analog 
signals of at least one musical composition, bonus informa 
tion relating to the musical composition, and an approved 
interactive data required When a user accesses the bonus 
information. The decoding apparatus comprising an input 
means for receiving an arbitrary interactive data entered by 
the user accessing the bonus information, and a reproducing 
means for reproducing the musical composition regardless 
of the entered interactive data and alloWing a reproduction 
of the bonus information only When the entered interactive 
data agrees With the approved interactive data. 

[0009] A ?fth aspect of the present invention provides a 
method for recording and reproducing audio-related data to 
and from a digital video disc comprising the folloWing steps. 
In a ?rst step, at least one musical composition is transmitted 
via a digital video disc together With a program for repro 
ducing one of musical composition groups and an approved 
interactive data required When a user accesses a speci?c 
musical composition group. In a second step, an arbitrary 
interactive data is entered by the user accessing the speci?c 
musical composition group. And, in a third step, a repro 
duction of the speci?c musical composition group is alloWed 
only When the entered interactive data agrees With the 
approved interactive data. 

[0010] A siXth aspect of the present invention provides an 
encoding apparatus for a digital video disc comprising an 
A/D conversion means for converting audio analog signals 
of at least one musical composition into a digital form and 
producing a digital data stream, and a recording means for 
recording the digital data stream on a digital video disc 
together With a program for reproducing one of musical 
composition groups and an approved interactive data 
required When a user accesses a speci?c musical composi 
tion group. 

[0011] A seventh aspect of the present invention provides 
a digital video disc comprising a ?rst recording portion for 
storing a digital data stream obtained by A/D converting 
audio analog signals of at least one musical composition, a 
second recording portion for storing a program for repro 
ducing one of musical composition groups, and a third 
recording portion for storing an approved interactive data 
required When a user accesses a speci?c musical composi 
tion group. 

[0012] An eighth aspect of the present invention provides 
a decoding apparatus for a digital video disc Which stores a 
digital data stream obtained by A/D converting audio analog 
signals of at least one musical composition, a program for 
reproducing one of musical composition groups, and an 
approved interactive data required When a user accesses a 
speci?c musical composition group, The decoding apparatus 
comprises an input means for receiving an arbitrary inter 
active data entered by the user accessing the speci?c musical 
composition group, and a reproducing means for reproduc 
ing the speci?c musical composition group only When the 
entered interactive data agrees With the approved interactive 
data. 

[0013] Aninth aspect of the present invention provides an 
encoding apparatus for a digital video disc comprising an 



US 2002/0051627 A1 

A/D converter for converting audio analog signals of at least 
one musical composition into a digital form by sampling the 
audio analog signals at a predetermined sampling frequency 
to produce a digital data stream. A signal processing circuit 
processes the digital data stream to produce a user data pack. 
An encoding circuit receives the user data pack together 
With bonus information relating to the musical composition 
and an approved interactive data required When a user 
accesses the bonus information and producing audio and 
video data. A modulating circuit modulates the audio and 
video data according to a modulation procedure suitable for 
the type of a digital video disc on Which the audio and video 
data are recorded. 

[0014] A tenth aspect of the present invention provides a 
decoding apparatus for a digital video disc Which stores a 
digital data stream obtained by AID converting audio analog 
signals of at least one musical composition, bonus informa 
tion relating to the musical composition, and an approved 
interactive data required When a user accesses the bonus 
information. The decoding apparatus comprises a judging 
means for judging Whether or not an arbitrary interactive 
data entered by the user agrees With the approved interactive 
data. A modulation circuit demodulates received signals in 
compliance With a demodulation procedure suitable for the 
digital video disc. A decoding circuit separates the demodu 
lated signal into audio and video packing data of the musical 
composition and the bonus information. A reproduction 
control means is provided for reproducing audio and video 
data of the musical composition from the decoding circuit 
regardless of the entered interactive data and for alloWing a 
reproduction of the bonus information in response to a 
judgement result of the judging means only When the 
entered interactive data agrees With the approved interactive 
data. 

[0015] Preferably, the musical composition is a main 
source to be recorded on or reproduced from the digital 
video disc. At least one optional source is selectable from the 
group consisting of taped accompaniments, BGM sounds, 
MIDI codes, and inquiries (e.g., quiZ). 

[0016] Preferably, the bonus information is a program for 
reproducing one of musical composition groups and the 
approved interactive data is required When the user accesses 
a speci?c musical composition group. 

[0017] Preferably, the approved interactive data is a pass 
Word obtainable by paying for it or by ansWering a given 
inquiry. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] The above and other objects, features and advan 
tages of the present invention Will become more apparent 
from the folloWing detailed description Which is to be read 
in conjunction With the attached draWings, in Which: 

[0019] FIG. 1 is a block diagram shoWing an encoding 
apparatus for a DVD in accordance With a preferred embodi 
ment of the present invention; 

[0020] FIG. 2 is a block diagram shoWing a detailed 
arrangement of a signal processing circuit shoWn in FIG. 1; 

[0021] FIG. 3 is a graph illustrating A/D converted data 
streams in relation to sampling intervals of an A/ID con 
verter shoWn in FIG. 1; 
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[0022] FIG. 4 is a vieW shoWing a data format of user data 
processed by the signal processing circuit shoWn in FIG. 2; 

[0023] FIG. 5 is a vieW shoWing a data format of an audio 
pack or a video pack formatted by a DVD encoding circuit 
shoWn in FIG. 1; 

[0024] FIGS. 6A and 6B are vieWs shoWing a DVD-video 
data format and a DVD-audio data format formatted by the 
DVD encoding circuit shoWn in FIG. 1; 

[0025] FIG. 7 is a vieW shoWing a detailed arrangement of 
ACBU (i.e., audio contents block unit) shoWn in FIG. 6B; 

[0026] FIG. 8 is a vieW shoWing a detailed arrangement of 
A-CONT(i.e., audio control) pack shoWn in FIG. 7; 

[0027] FIG. 9 is a vieW shoWing a detailed arrangement of 
ASD (i.e., audio search data) in the A-CONT pack shoWn in 
FIG. 8; 

[0028] FIG. 10 is a block diagram shoWing a decoding 
apparatus for the DVD in accordance With a preferred 
embodiment of the present invention; 

[0029] FIG. 11 is a block diagram shoWing a detailed 
arrangement of a signal processing circuit shoWn in FIG. 10; 

[0030] FIG. 12 is a graph illustrating the interpolation 
processing performed in the signal processing circuit shoWn 
in FIG. 11; 

[0031] FIG. 13 is a ?oWchart explaining the playback 
processing performed in a control section shoWn in FIG. 10; 

[0032] FIG. 14 is a vieW shoWing an eXample of bonus 
information areas; and 

[0033] FIG. 15 is a vieW shoWing another eXample of 
bonus information areas. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0034] Hereinafter, preferred embodiments of the present 
invention Will be explained With reference to the attached 
draWings. Identical parts are denoted by the same reference 
numerals throughout the vieWs. 

[0035] FIG. 1 shoWs an arrangement of an encoding 
apparatus having an input terminal IN. An audio analog 
signal, entered from the input terminal IN, is supplied to an 
A/D converter 31. The A/D converter 31 performs a sam 
pling operation of the audio analog signals at a predeter 
mined sampling frequency (corresponding to a predeter 
mined sampling interval At shoWn in FIG. 3). For eXample, 
the sampling operation can produce a high-resolution PCM 
(i.e., pulse code modulation) signal of 24 bits at a sampling 
frequency of 192 kHZ 

[0036] FIG. 3 shoWs a data stream (Xbi, X2i-i, Xai, X2i) 
consisting of sampled data Xb1, X1, Xa1, X2, Xb2, X3, 
Xa2, - - - , Xbi, X2i-i, Xai, X2i, - - - obtained from a given 

curve or. 

[0037] The obtained data stream (Xbi, X2i-1, Xai, X2i) is 
processed by a signal processing circuit 32 associated With 
a memory 33. The memory 33 is a buffer memory used When 
the audio data are encoded and is functional as a calculation 
memory or its auXiliary memory (e.g., settings of coeffi 
cients). 
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[0038] The output of the signal processing circuit 32 is 
supplied to a DVD encoding circuit 34. The DVD encoding 
circuit 34 produces a packing of the audio and video DVD 
data according to predetermined DVD data formats. The 
packing data is directly output from an output terminal 
OUT1, or modulated by a modulation circuit 35 according 
to a modulation procedure suitable for the type of DVD and 
output from another output terminal OUT2. 

[0039] FIG. 2 shoWs a detailed arrangement of the signal 
processing circuit 32. AloW-pass ?lter 36 is, for example, an 
FIR (i.e., ?nite impulse response) ?lter that alloWs the data 
to pass a 1/2 band. The loW-pass ?lter 36 inputs the data 
stream (Xbi, x2i-1, Xai, X2i) corresponding to the curve 0t and 
produces a data stream (Xci, *, *, *) consisting of band 
limited data Xc1, *, *, *, Xc2, *, *, *, Xc3, *, *, *, - - - , 
Xci,*,*,*, - - - corresponding to a curve [3. 

[0040] The band-limited data of the curve [3 are then 
entered into a thinning-out (i.e., decimating) circuit 37. The 
thinning-out circuit 37 performs a thinning (i.e., decimating) 
operation and produces a data stream (Xci) consisting of 
thinned-out (i.e., decimated) data Xc1, 
Xc2, Xc3, - - - , Xci, - - - , as a result of the thinning operation 

for removing all of the data “*”. 

[0041] The data stream (Xci) is a data stream of sampling 
data obtained as a result of a sampling operation performed 
at a 1/4 sampling frequency on the digital data converted by 
the A/D converter 31. 

[0042] Another thinning-out circuit 38 inputs the data 
stream (Xbi, x2i-1, Xai, X2i) corresponding to the curve 0t and 
produces a data stream (Xbi, Xa1) consisting of thinned-out 
data Xb1, Xa1, Xb2, Xa2, - - - , Xbi, Xai, - - - , as a result of 

the thinning operation for removing all of the data “Xi”. 

[0043] An adder 39, serving as a differential calculator, 
obtains the folloWing differences based on the obtained data 
streams Xci, Xbi and Xai. 

[0046] The calculated differential data Ali and A2i are 
equal to or less than 24 bits. The bit number is either a ?Xed 
value or a variable value. 

[0047] An allocation circuit 40 receives the data stream 
Xci and the differential data Ali and A2i to produce a user 
data pack in a predetermined format shoWn in FIG. 4 (1 
packet=2,034 bytes). The user data pack is sent to the DVD 
encoding circuit 34. 

[0048] The DVD encoding circuit 34 produces an audio 
pack (or a video pack) including a pack header of 14 bytes 
in addition to one packet of the user data (=2,034 bytes). As 
shoWn in FIG. 5, the pack header includes a pack start 
information area of 4 bytes, an SCR (i.e., system clock 
reference) information area of 6 bytes, a MuX (i.e., multi 
pleX) rate information area of 3 bytes, and a stuf?ng infor 
mation area of 1 byte. Thus, one audio (or video) pack 
consists of a total of 2,048 bytes. The audio pack includes 
the audio data in its user data area, While the video pack 
includes related video data in its user data area. 

[0049] In this case, the SCR information serves as a time 
stamp. The SCR is “1” in a head pack of an ACB (i.e., audio 
contents block) unit and continuous in the same album. This 
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makes it possible to administrate the time of each audio pack 
in the same album. Furthermore, it is possible to use the SCR 
information for numbering a plurality of audio pack groups. 

[0050] The DVD encoding circuit 34 produces packing 
data of a main source of musical compositions to be 
recorded on the DVD, as Well as packing data of taped 
accompaniments (i.e., so-called KARAOKE, audio and 
video signals), BGM sounds (audio signals), MIDI codes 
(data), and quiZ information (data). 

[0051] FIG. 6A shoWs a pack format used for recording 
the DVD-video data on the DVD. FIG. 6B is a pack format 
used for recording the DVD-audio data on the DVD. The 
DVD-audio data format of FIG. 6B is compatible With the 
DVD-video data format of FIG. 6A, although they use 
different area names. For eXample, the DVD-video data 
format of FIG. 6A comprises a VMG (i.e., video manager) 
area at a head thereof and a plurality of VTS (i.e., video title 
set) areas succeeding the VMG area. On the other hand, the 
DVD-audio data format of FIG. 6B comprises an AMG (i.e., 
audio manager) area at a head thereof and a plurality of AAS 
(i.e., audio album set) areas succeeding the AMG area, as 
counterparts of the VMG and VTS area of the DVD-video 
data format. 

[0052] The VTS area comprises a leading VTSI (i.e., VTS 
information) area located at a head thereof, at least one 
VCBS (i.e., video contents block set) area succeeding the 
leading VTSI area, and a trailing VTSI area located at the 
last position. Similarly, the AAS area comprises a leading 
AASI (i.e., AAS information) area located at a head thereof, 
at least one ACBS (i.e., audio contends block set) area 
succeeding the leading AASI area, and a trailing AASI area 
located at the last position. The AASI information includes 
actual performance times of respective musical composi 
tions stored in the ACBS area. 

[0053] As shoWn in FIG. 6A, each VCBS area includes a 
plurality of VCB areas each corresponding to one title of 
video. Each VCB (i.e., one title) area consists of a plurality 
of chapters. The chapter includes PTT (i.e., part of title). 
Each chapter consists of a plurality of cells. Each cell 
consists of a plurality of VCBU (i.e., VCB unit). Each 
VCBU consists of a plurality of packs. Each pack is 2,048 
bytes. Each VCBU comprises a CONT (i.e., control) pack 
positioned at a head thereof, a plurality of V (i.e., video), A 
(i.e., audio) and SP (i.e., sub picture) packs succeeding the 
CONT pack. The CONT pack includes control information 
for controlling the succeeding V packs. The user data area of 
each V pack stores various video data, including video 
images of the taped accompaniments, superimposition data 
for each taped accompaniment, MIDI codes, and quiZ data. 

[0054] On the other hand, as shoWn in FIG. 6B, each 
ACBS area includes a plurality of ACB areas each corre 

sponding to one album of audio. Each ACB (i.e., one album) 
area consists of a plurality of tracks. The track includes PTA 
(i.e., part of album). Each track consists of a plurality of 
indeXes corresponding to the cells of the chapter. Each indeX 
consists of a plurality of ACBU (i.e., ACB unit). Each 
ACBU consists of a plurality of packs. Each pack is 2,048 
bytes. Each ACBU comprises an A-CONT (i.e., audio 
control) pack positioned at a head thereof. This A-CONT is 
a counterpart of the CONT pack of the VCBU. A plurality 
ofA (i.e., audio) packs, as Well as V (i.e., video) and SP (i.e., 
sub picture) packs if necessary, succeed the A-CONT pack. 
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FIG. 7 shows a detailed arrangement of the ACBU. The 
A-CONT pack includes administration information, such as 
TOC (i.e., table of contents) information, for administrating 
audio signals of the succeeding “A” packs. The user data 
area of each “A” pack stores various audio data including 
original musical compositions as Well as the bonus infor 
mation or group information, such as taped accompaniments 
and BGM sounds. 

[0055] FIG. 8 shoWs a detailed arrangement of the 
A-CONT pack. The A-CONT pack comprises a pack header 
of 14 bytes, a system header of 24 bytes, an ACD (i.e., audio 
character display) packet of 1,003 bytes, and an ASD (i.e., 
audio search data) packet of 1,007 bytes. The ACD packet 
consists of a packet header of 6 bytes, a sub-stream ID of 1 
byte, an ACD area of 636 bytes, and a hold area of 360 bytes. 
The ACD area includes audio character display information, 
an approved passWord for reproducing the bonus informa 
tion, and a computer program for reproducing each group of 
the musical compositions. The hold area can be used as a 

spare area for storing the passWord and the computer pro 
gram. Similarly, the ASD packet consists of a packet header 
of 6 bytes, a sub-stream ID of 1 byte, and an ASD (i.e., audio 
search data) area of 1,000 bytes. 

[0056] FIG. 9 shoWs a detailed arrangement of ASD 
storing various information. More speci?cally, the ASD 
includes a general information area of 16 bytes, a present 
number information area of 8 bytes, a present time infor 
mation area of 16 bytes, an album set search information 
area of 8 bytes, an album search information area of 8 bytes, 
a track search information area of 404 bytes, an indeX search 
information area of 408 bytes, a highlight search informa 
tion area of 80 bytes, and a hold area of 52 bytes. The 
highlight search information is required to search the bonus 
information. 

[0057] According to the above-described data format of 
the preferred embodiment, an arbitrary “A” pack can store 
the audio signals of an original musical composition. An 
adjacent “A” pack may store the bonus information relating 
to the original musical composition, such as optional music 
signals of the corresponding taped accompaniments. An 
adjacent “V” pack may store superimposition data for the 
taped accompaniments. Furthermore, another adjacent “A” 
pack may store BGM sound signals or rehearsal voice data. 
Another adjacent “V” pack may store MIDI codes of the 
original musical compositions. 

[0058] For each user purchasing this DVD, reproducing 
the original musical composition is free of charge. HoWever, 
When the user desires to reproduce any bonus information 
other than the original musical composition, the user must 
enter a right or registered passWord and pay for it. 

[0059] According to another possible method for utiliZing 
this DVD, a quiZ program (free of charge) can be stored. The 
quiZ is displayed at a decoder. When a right ansWer is 
entered, each user is alloWed to reproduce the bonus infor 
mation. Alternatively, the musical compositions can be 
divided into a plurality of groups. The A-CONT pack stores 
a reproduction program for reproducing each music com 
position group. Each user enters a designated passWord to 
reproduce a preferable musical composition group. 
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[0060] Next, a detailed arrangement of a decoding appa 
ratus Will be eXplained With reference to FIG. 10. The 
decoding apparatus comprises an input terminal 41a for 
receiving signals read from the DVD. A demodulating 
circuit 41 demodulates the received signals in compliance 
With a demodulation procedure corresponding to the modu 
lation procedure at the modulation circuit 35 of the encoding 
apparatus. Each demodulated signal enters in a DVD decod 
ing circuit 42. The DVD decoding circuit 42 separates the 
demodulated signal into an A-CONT pack, or a CONT pack, 
and a predetermined number of “A” and “V” packs. The “A” 
pack stores user data (i.e., data stream Xci and differential 
data Ali and A2i) that are supplied to a bit-stream output 
terminal 52 via a sWitch 51 and also supplied to a signal 
processing circuit 43. The signal processing circuit 43 is 
associated With a memory 44. The memory 44 is a buffer 
memory used When the audio data are decoded and is 
functional as a calculation memory or its auXiliary memory. 

[0061] FIG. 11 shoWs a detailed arrangement of the signal 
processing circuit 43. The video data stored in the “V” pack 
are supplied to a video processor 48 of the signal processing 
circuit 43 and then sent to an eXternal display unit (not 
shoWn) via a video output terminal 64. Furthermore, the 
MIDI codes stored in the “V” pack are supplied to a MIDI 
processor 49a of the signal processing circuit 43 and then 
sent to an eXternal electronic musical instrument (e.g., a 
synthesiZer) via a MIDI output terminal 65. 

[0062] The signal processing circuit 43 comprises an 
adder 46 that performs the folloWing calculations to restore 
the data streams Xbi and Xbi. 

[0065] The restored data streams Xbi and Xbi, being the 
same 24 bits as the original ones, are then supplied to an 
interpolation processing circuit 47. FIG. 12 shoWs the 
interpolation processing performed by the interpolation pro 
cessing circuit 47, according to Which the data stream Xi is 
interpolated by using a plurality of data of the data streams 
Xai and Xbi. 

[0066] The interpolation processing circuit 47 may use an 
up-sampling method to obtain the interpolated data stream 
Xi. Alternatively, the interpolated data stream Xi can be 
obtained by using a curve ?tting or a predictive approXima 
tion. In this case, transmitting additional and supplemental 
data is effective to increase the accuracy in the curve ?tting 
or predictive approximation. 

[0067] The data, obtained through this interpolation, are 
rearranged in the folloWing manner. 

[0068] Xb1, X1, Xa1, X2, Xb2, X3, Xa2, - - - , Xbi, X2i-1, Xai, 
X2i, - - - 

[0069] The rearranged data are supplied to a D/A con 
verter 45 shoWn in FIG. 10 and also to an LPF (i.e., loW-pass 
?lter) 56. 

[0070] The D/A converter 45 converts the received data 
into an analog signal according to a quantized bit number 
(i.e., 24 bits) of the encoding apparatus. In short, the data 
stream (Xbi, X2i-1, Xai, X2i) is converted into an audio analog 
signal at a sampling frequency of 192 kHZ. The analog audio 
signal is output through an analog output terminal 55. 
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Furthermore, the LPF 56 limits the input data into a 1/4 band 
(i.e., 48 kHZ). The band-limited data, in the digital form, are 
output from an output terminal 53. 

[0071] According to this embodiment, the bit stream (i.e., 
data stream xci and differential data Ali and A2i) transmitted 
via a recording medium can be directly output through the 
sWitch 51 and the bit-stream output terminal 52. Further 
more, the decoding apparatus comprises a deciphering sec 
tion 50 that receives a passWord entered by a user from an 
input terminal 49. The input terminal 49 serves as a terminal 
for generating a copy (recording) alloWance signal, as Well 
as a terminal for inputting the passWord. The deciphering 
section 50 on-and-off controls the sWitch 51 based on the 
entered passWord and copyrights information stored in a sub 
header. The deciphering section 50 has an authentication 
function for judging Whether or not the entered passWord is 
correct. 

[0072] When the passWord is entered, the deciphering 
section 50 performs the authentication processing. When the 
passWord is correct, the deciphering section 50 checks the 
copy alloWance conditions, such as an amount and a Way of 
payment, referring to the copyrights information stored in 
the sub header. When the copy alloWance conditions are all 
established, the deciphering section 50 closes the sWitch 51 
to permit the user to copy the bit stream data. 

[0073] Furthermore, the decoding apparatus comprises an 
operating section 62, such as a keyboard of a computer. The 
operating section 62 is connected to a control section 63. The 
operating section 62 alloWs the user to enter an interactive 
input signal for designating a portion to be reproduced, and 
alloWs the user to enter an ansWer of the quiZ displayed on 
a display section 61. The operating section 62 can be used 
as the input terminal for entering the passWord. The display 
section 61 is connected to the control section 63. In this case, 
the band pass can be arbitrarily limited. Furthermore, it is 
possible to select a desirable scene With its sounds and 
images to realiZe a storied (or highlighted) reproduction. 

[0074] FIG. 13 is a ?oWchart shoWing a reproduction 
processing performed in the control section 63. In a step S1, 
it is checked Whether or not a bonus computer program is 
selected. When no bonus computer program is selected (i.e., 
NO in step S1), the control How proceeds to a step S5. When 
the bonus computer program is selected (i.e., YES in step 
SI), the control How proceeds to a step S2 to check Whether 
or not any passWord is entered by the user. The processing 
of step S2 is repeated until any passWord is entered (i.e., NO 
in step S2). When the user enters an arbitrary passWord (i.e., 
YES in step S2), the control How proceeds to a step S3 to 
check Whether or not the entered passWord agrees With the 
approved or registered passWord. When the passWord is 
correct (i.e., YES in step S3), the control How proceeds to a 
step S4 to select the designated bonus computer program. A 
loading of the bonus computer program is alloWed. Then, the 
control How proceeds to the step S5. On the other hand, 
When the passWord is incorrect (i.e., NO in step S3), the 
control How skips the step S4 and proceeds to the step S5 to 
perform the reproduction of the DVD according to the 
instruction. 

[0075] The bonus information pack can be disposed in a 
mixed relationship With the “A” pack storing the original 
musical composition. Alternatively, it is possible to record 
the bonus information on speci?c tracks of the DVD. 
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[0076] As another embodiment, a program may set a valid 
term limiting the use of the disc. In this case, it is preferable 
that the users can have a chance to use the disc even after the 
valid term expires. To realiZe this, each user can be alloWed 
to extend the valid term by entering a passWord. In response 
to the entry of the passWord, a bonus program effecting the 
extension of the valid term is selected. To store the entered 
passWord, the deciphering section 50 may have a nonvolatile 
memory capable of storing the passWord until the extended 
valid term expires. The user can repetitively access the disc 
information Without entering the passWord. 

[0077] FIG. 14 shoWs an example of bonus information 
areas allocated on speci?c tracks of the DVD. More spe 
ci?cally, a ?rst read-in area 7a, a ?rst data area 7b, a ?rst 
read-out area 7c, a second read-in area 7d, a second data area 
76, and a second read-out area 7f are located from a radially 
inWard end to a radially outWard end. The ?rst data area 7b 
and the second data area 7e are separated into main data 
tracks and bonus information tracks, respectively. 

[0078] In this case, the bonus information tracks can be 
accessed only When the reproduction alloWance conditions 
are all established. For example, the reproduction alloWance 
conditions can be established When the entered passWord is 
correct or When a right ansWer is entered in response to the 
quiZ provided from the computer program. Alternatively, it 
is possible to perform the reproduction based on the high 
light search information stored in the ASD shoWn in FIG. 9. 

[0079] FIG. 15 shoWs another example of bonus infor 
mation areas, according to Which only one read-in area 7a is 
provided and the data area 7b is dedicated to the computer 
program including the bonus information areas. 

[0080] The DVD used in the present invention is not 
limited to a single-layered DVD. The present invention can 
be applicable to a DVD having tWo-layered or double-sided 
data layers. 

[0081] As explained in the foregoing description, the 
preferred embodiment of the present invention includes the 
softWare classi?ed in the folloWing categories. 

A bonus information (i.e., bonus musical compositions) 
B another-purpose program (e.g., taped accompaniments 

reproduction program) 
C bonus program 

[0082] The programs B and C are stored in the folloWing 
areas. 

A-CONT pack 
b program area, such as ?rst data area 7b 

[0083] The folloWing is a possible ten combinations of the 
program(s) and the recording area. 

1 A + a Only one program is available, and the bonus information 
“A” is reproducible by paying for it or by answering a 
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-continued 

quiz. 
Only one program is available, and the bonus information 
“A” is reproducible by paying for it or by answering a 
quiz. 
Two or more programs are available, and one of them is 
selectable and useable as another disc software, such as 
taped accompaniments. 
Two or more programs are included, and a selected 

program is available as another disc software. 
5 A + B + a Two or more programs are stored in the A-CONT pack, 

and a selected program is available as another disc 
software. The bonus information “A” is reproducible by 
paying for it or by answering a quiz. 

6 A + B + b Two or more programs are stored in the program area, 
and a selected program is available as another disc 
software. The bonus information “A” is reproducible by 
paying for it or by answering a quiz. 

2 A+b 

7 C + a Only one program is available as a basic program, 
although a bonus program is selectable as an option and 
usable as another disc software. Refer to FIG. 13. 

8 C + b Only one program is available as a basic program, 
although a bonus program is selectable as an option and 
usable as another disc software. Refer to FIG. 13. 

9 A + C + a Only one program is stored in the A-CONT pack as an 
available basic program, although a bonus program is 
selectable as an option and usable as another disc 
software. The bonus information “A” is reproducible by 
paying for it or by answering a quiz. 

10 A + C + b Only one program is stored in the program area as an 
available basic program, although a bonus program is 
selectable as an option and usable as another disc 
software. The bonus information “A” is reproducible by 
paying for it or by answering a quiz. Refer to FIG. 14. 

[0084] This invention may be embodied in several forms 
without departing from the spirit of essential characteristics 
thereof. The present embodiments as described are therefore 
intended to be only illustrative and not restrictive, since the 
scope of the invention is de?ned by the appended claims 
rather than by the description preceding them. All changes 
that fall within the metes and bounds of the claims, or 
equivalents of such metes and bounds, are therefore 
intended to be embraced by the claims. 

What is claimed is: 
1. A method for recording and reproducing audio-related 

data to or from a digital video disc, comprising the steps of: 

transmitting at least one musical composition via a digital 
video disc, together with bonus information relating to 
said musical composition and an approved interactive 
data required when a user accesses said bonus infor 

mation; 

receiving an arbitrary interactive data entered by the user 
accessing said bonus information; and 

reproducing the transmitted musical composition regard 
less of said entered interactive data, and allowing a 
reproduction of said bonus information only when said 
entered interactive data agrees with said approved 
interactive data. 

2. The recording and reproducing method in accordance 
with claim 1, wherein said musical composition is a main 
source to be recorded on or reproduced from the digital 
video disc, and at least one optional source is selectable from 
the group consisting of taped accompaniments, BGM 
sounds, MIDI codes, and inquiries. 
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3. The recording and reproducing method in accordance 
with claim 1, wherein said approved interactive data is a 
password. 

4. The recording and reproducing method in accordance 
with claim 1, wherein said approved interactive data is 
obtainable by paying for it. 

5. The recording and reproducing method in accordance 
with claim 1, wherein said approved interactive data is 
obtainable by answering a given inquiry. 

6. An encoding apparatus for a digital video disc com 
prising: 

an A/D conversion means for converting audio analog 
signals of at least one musical composition into a 
digital form and producing a digital data stream; and 

a recording means for recording said digital data stream 
on a digital video disc together with bonus information 
relating to said musical composition and an approved 
interactive data required when a user accesses said 
bonus information. 

7. The encoding apparatus in accordance with claim 6, 
wherein said musical composition is a main source to be 
recorded on the digital video disc, and at least one optional 
source is selectable from the group consisting of taped 
accompaniments, BGM sounds, MIDI codes, and inquiry. 

8. The encoding apparatus in accordance with claim 6, 
wherein said approved interactive data is a password. 

9. The encoding apparatus in accordance with claim 6, 
wherein said approved interactive data is obtainable by 
paying for it. 

10. The encoding apparatus in accordance with claim 6, 
wherein said approved interactive data is obtainable by 
answering a given inquiry. 

11. A digital video disc comprising: 

a ?rst recording portion for storing a digital data stream 
obtained by A/D converting audio analog signals of at 
least one musical composition; 

a second recording portion for storing bonus information 
relating to said musical composition; and 

a third recording portion for storing an approved interac 
tive data required when a user accesses said bonus 
information. 

12. The digital video disc in accordance with claim 11, 
wherein said musical composition is a main source, and at 
least one optional source is selectable from the group 
consisting of taped accompaniments, BGM sounds, MIDI 
codes, and inquiries. 

13. The digital video disc in accordance with claim 11, 
wherein said approved interactive data is a password. 

14. The digital video disc in accordance with claim 11, 
wherein said approved interactive data is obtainable by 
paying for it. 

15. The digital video disc in accordance with claim 11, 
wherein said approved interactive data is obtainable by 
answering a given inquiry. 

16. A decoding apparatus for a digital video disc which 
stores a digital data stream obtained by A/D converting 
audio analog signals of at least one musical composition, 
bonus information relating to said musical composition, and 
an approved interactive data required when a user accesses 
said bonus information, said decoding apparatus compris 
mg: 
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an input means for receiving an arbitrary interactive data 
entered by the user accessing said bonus information; 
and 

a reproducing means for reproducing said musical com 
position regardless of said entered interactive data, and 
allowing a reproduction of said bonus information only 
When said entered interactive data agrees With said 
approved interactive data. 

17. The decoding apparatus in accordance With claim 16, 
Wherein said musical composition is a main source to be 
reproduced from the digital video disc, and at least one 
optional source is selectable from the group consisting of 
taped accompaniments, BGM sounds, MIDI codes, and 
inquiries. 

18. The decoding apparatus in accordance With claim 16, 
Wherein said approved interactive data is a passWord. 

19. The decoding apparatus in accordance With claim 16, 
Wherein said approved interactive data is obtainable by 
paying for it. 

20. The decoding apparatus in accordance With claim 16, 
Wherein said approved interactive data is obtainable by 
ansWering a given inquiry. 

21. Amethod for recording and reproducing audio-related 
data to and from a digital video disc comprising the steps of: 

transmitting at least one musical composition via a digital 
video disc, together With a program for reproducing 
one of musical composition groups and an approved 
interactive data required When a user accesses a speci?c 
musical composition group; 

receiving an arbitrary interactive data entered by the user 
accessing said speci?c musical composition group; and 

alloWing a reproduction of said speci?c musical compo 
sition group only When said entered interactive data 
agrees With said approved interactive data. 

22. An encoding apparatus for a digital video disc com 
prising: 

an A/D conversion means for converting audio analog 
signals of at least one musical composition into a 
digital form and producing a digital data stream; and 

a recording means for recording said digital data stream 
on a digital video disc together With a program for 
reproducing one of musical composition groups and an 
approved interactive data required When a user accesses 
a speci?c musical composition group. 

23. A digital video disc comprising: 

a ?rst recording portion for storing a digital data stream 
obtained by A/D converting audio analog signals of at 
least one musical composition; 

a second recording portion for storing a program for 
reproducing one of musical composition groups; and 

a third recording portion for storing an approved interac 
tive data required When a user accesses a speci?c 
musical composition group. 

24. A decoding apparatus for a digital video disc Which 
stores a digital data stream obtained by A/D converting 
audio analog signals of at least one musical composition, a 
program for reproducing one of musical composition 
groups, and an approved interactive data required When a 
user accesses a speci?c musical composition group, said 
decoding apparatus comprising: 
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an input means for receiving an arbitrary interactive data 
entered by said user accessing said speci?c musical 
composition group; and 

a reproducing means for reproducing said speci?c musical 
composition group only When said entered interactive 
data agrees With said approved interactive data. 

25. An encoding apparatus for a digital video disc com 
prising: 

an A/D converter for converting audio analog signals of at 
least one musical composition into a digital form by 
sampling said audio analog signals at a predetermined 
sampling frequency and producing a digital data 
stream; 

a signal processing circuit for processing said digital data 
stream to produce a user data pack; 

an encoding circuit for receiving said user data pack 
together With bonus information relating to said musi 
cal composition and an approved interactive data 
required When a user accesses said bonus information, 
and producing audio and video data; and 

a modulating circuit for modulating said audio and video 
data according to a modulation procedure suitable for 
the type of a digital video disc on Which said audio and 
video data are recorded. 

26. The encoding apparatus in accordance With claim 25, 
Wherein said encoding circuit produces packing data of said 
musical composition as a main source to be recorded on said 
digital video disc, as Well as packing data of at least one 
optional source selected from the group consisting of taped 
accompaniments, BGM sounds, MIDI codes, and inquiries. 

27. The encoding apparatus in accordance With claim 25, 
Wherein said bonus information is a program for reproduc 
ing one of musical composition groups and said approved 
interactive data is required When the user accesses a speci?c 
musical composition group. 

28. The encoding apparatus in accordance With claim 25, 
Wherein said approved interactive data is a passWord. 

29. The encoding apparatus in accordance With claim 25, 
Wherein said approved interactive data is obtainable by 
paying for it. 

30. The encoding apparatus in accordance With claim 25, 
Wherein said approved interactive data is obtainable by 
ansWering a given inquiry. 

31. A decoding apparatus for a digital video disc Which 
stores a digital 

data stream obtained by A/D converting audio analog 
signals of at least one musical composition, bonus 
information relating to said musical composition, and 
an approved interactive data required When a user 
accesses said bonus information, said decoding appa 
ratus comprising: 

a judging means for judging Whether or not an arbitrary 
interactive data entered by the user agrees With said 
approved interactive data; 

a modulation circuit for demodulating received signals in 
compliance With a demodulation procedure suitable for 
the digital video disc; 

a decoding circuit for separating said demodulated signal 
into audio and video packing data of said musical 
composition and said bonus information; 




