APPARATUS AND METHOD FOR RECORDL NG/ REPRODUTPRS MOVI NG PI CTURE AND RECORDI N
MEDI UM BACKGROUND OF THE | NVENTI ON 1. Field of the |2]@€mlt0 gn(}55 8 2~ 7
The present invention relates to the field of nmoving prctures, and nore
particularly, to an apparatus and nethod for recordi ng and/ or reproducing
state informati on associated with audio for noving pictures, and

recordi ng nmedium for storing audio statd i nformation. 2. Descri Sﬂl%ﬁﬁr 2000
the Related Art 10 Devel opnent in the field of digital conpression

techni ques and | APPARATUS ANDMETHOD FORRECORDING/BERRODUEINGe now
enabl ing noving picture information to be cog,%ressed into digital data and

recorded. Conpression tNMQWINGRICTURE AND BECORDING MEDIUM\dards. In the

case of video, the MPEG (noving picture experts group)-2 video (1SQO1|EC
13818-2) 15 MP@L (Main Profile at Main Level) standard, which has the

same image quality as Currm%%EQ%EQQWTHEIMNT!gN’C’W the nost wdely
used. The use of the MPEG In ProfirTe at Hgh Level) standard,
whi ch is capabl e of achieving the inage quality of high definition

television (HDTVY) is [ i ncreasing. In the case of audio, AC (Audio
Codi ng)-3 is gereral F[Ww@ﬂ% 'InMgrétEPrhround North America, and MPEGL/ 2 Audio

(1501 1ECL3818-3) st i g i Rl letol 1646610 JF o Plbnubls, il 0 ot 2

is less th

more particularly, to an apparatus and method for recording and/or
reproducing state information associated with audio for moving pictures, and
a recording medium for storing audio state information.
2. Description of the Related Art

10 Development in the field of digital compression techniques and
increases in the capacity of recording mediums are now enabling moving
picture information to be compressed into digital data and recorded.
Compression techniques include a variety of standards. In the case of
video, the MPEG (moving picture experts group}-2 video (ISO/IEC 13818-2)

15 MP@ML (Main Profile at Main Level) standard, which has the same image
quality as current analog televisions, is now the most widely used. The use
of the MPEG-2 MP@HL (Main Profile at High Level) standard, which is
capable of achieving the image quality of high definition television (HDTV)
is rapidly increasing. In the case of audio, AC {Audio Coding)-3 is generatly

20 used around North America, and MPEG1/2 Audio (ISO/IEC13818-3)
standard is being used in Europe. The amount of audio data is less than
that of video data, so that the linear puise coded modulation (LPCM)

standard, in which there is no compression can also be used for audio.



that of video data, so that the linear pul se coded nodul ati on (LPCM
standard, in which there is no conpression can also be used for audio. 2
In this way, audio data and video data are signal -processed in accordance
with respective standards, and then conbined into data of a bitstream At
this time, the MPEG 2 System (I SO | EC 13818-1) standard is generally used.
That is, each of the audio data and the vRdeo data is 5 packeted, and
discrimnation information for discrimnating between audi o and vi deo,

buffer control infor i i6 '8 indl GiHgetdata dre'si isedng an
audio signal with a Wgﬁégng?yg%qw?ragwgcﬁdato eachrpasc,E et. T(igérﬁsng A
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data 15 whi ch has al ready been recorded on a recordi ng nmedi um Existing
anal og 5 packeted, and discrimination information for dlscrlmmatmg%etween audio

and video, buffer control information, and timing information for

synchronizing an audio signal with a video signal, are added to each packet.

Timing information related to a clock signal to be used by a decoder is also

added to each packet, resulting in pack data. Here, the digital versatile disc

10 (DVD) video standard prescribes that the size of one pack of data is 2048

bytes.

A general moving picture recording apparatus includes several
important functions among which there is an after recording function of later
replacing and overwriting only an audio portion among moving picture data

15 which has already been recorded on a recording medium. Existing analog
recording mediums have tracks on which video signals for moving pictures
and audio signals are separately recorded, such that the after recording
function is easily performed. Also, an analog signal is not recorded in a
particular recording unit, so that operations required for the after recording

20 are completed by overwriting a desired portion.

Here, audio which has been originally recorded is called original
audio, and audio to be replaced and recorded later is called secondary

audio. In order to preserve original audio upon recording of secondary

audio, two audio tracks to separately record the original audio and the



recordi ng nmedi uns have tracks on which video signals for noving pictures
and audi o signals are separately recorded, such that the after recording
function is easily perfornmed. Also, an analog signal is not recorded in a
particular recording unit, so that operations required for the after
recordi ng 20 are conpleted by overwiting a desired portion. Here,
audi o which has been originally recorded i3 called original audio, and
audio to be replaced and recorded later is called secondary audio. In order

to preserve ori gbgshdaydasdiv PRlst BEOoHrépated _mmdgﬁyoﬁgwiab,audm andlio
tracks to separately record the original audio and the 3 secondary audio

nmust be prepare ' o GH ' A BIAtHE PosHichs 6.
di scri m nat ed fgg%&g%g%%gﬁgﬂtﬁrgr E%E@%ﬁgﬁn%ﬁ%f t hei'r tracks‘. Wil e the

two tracks are M}J{réﬁ&eously pl ayed back, the secondary 5 audi o si gnal
I's only output n audi o signal exists in the track for secondary

Ui o 1o output. 1 WG e e ubaneadal iy SR Ao Soofiafl )
recorded o & tLatlo Signal s only output when A atdib signal xals 1 188"k for
secondary audio, and otherwise, an audio signal existing in the track for
original audio is output. In this way, secondary audio which has been
partially recorded on a track can be reproduced. When reproduction of only
the original audio is desired, an audio signal on the original audio track can
10 be reproduced independently of the existence or non-existence of audio
signals on the secondary audio track.
However, in the digitat recording medium, audiofvideo (A/V) signals
have been mixed and recorded on a recording area in a predetermined
recording unit without classification, such that recording and reproducing of

15 secondary audio using the overwriting method used by the analog recording

medium is not possible.

F i T
To solve the above problem, an objective of the present invention is
to provide a recording medium for dividing moving picture data into a
20 plurality of basic units, generating basic unit information, which is required
for reproduction/edition and included in each basic unit, and storing audio

state information in the basic unit information.



the original audio is desired, an audio signal on the original audio track
can 10 be reproduced i ndependently of the existence or non-existence of
audi o signals on the secondary audio track. However, in the digital
recordi ng medi um audio/video (A/V) signals have been m xed and recorded on
a recording area in a predeterm ned recording unit w thout classification,
such that recording and reproducing of 154 secondary audi o using the
overwiting nethod used by the anal og recording mediumis not possible.

SUMVARY OF THE | NVENhéiNer 8bjeetivecoftthe préisar invention is toprovidecs tecoeding t he
present invention is to provide a recording nediumfor dividing noving

pi cture data i nka, &2 for dNibind! hb¥ing'pidtaid GatdNhicSa pHABRY S BiBidants; unit
[ 'S d~for r 610 uc

i nformati on, whiC require fion/editi on and included in
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g Still another objective of the present invention is to provide a
reproducing apparatus for selectively reproducing original audio or
secondary audio on the basis of audio state information.

Yet another objective of the present invention is to provide a
recording method of dividing moving picture data into a piurality of basic
10 units, generating basic unit information related to each basic unit, and

storing audio state information in the basic unit information.

Still yet another objective of the present invention is to provide a
reproducing method of selectively reproducing original audio or secondary
audio on the basis of audio state information.

15 To achieve the first objective of the invention, there is provided a
recording medium on which a moving image is divided into a plurality of
basic units and recorded, and basic unit information related to the moving
image is recorded in each basic unit, wherein the basic unit is comprised of
at least one among video data, audio data and graphic data, and the audio

20 data is comprised of first audio or first audio and second audio; the basic
unit information includes the state information on the first audio and the
state information on the second audio; the state information on the first
audio represents an original audio state in which the first audio is original

audio, or a secondary audio state in which the first audio is secondary audio



audio state information in the basic unit information. 5 Still
anot her objective of the present invention is to provide a reproducing
apparatus for selectively reproducing original audio or secondary audi 0o on
the basis of audio state information. Yet another objective of the present
i nvention is to provide a recording nethod of dividing noving picture data
into a plurality of basic 10 units, génerating basic unit information
related to each basic unit, and storing audio state information in the

basic unit infopdmiddiovedtpdr onyﬁi oﬁﬁ@bﬁ@fnﬁpgh@i@.t aivetre stateeinforamtioh on

i nvention is to provide a reproduci ng nethod of selectively reproducing
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to the noving image is recorded in each, basic, upi wherein.the basic unit
i s conprised of Péfg‘q'@b@f th@r%'%ﬁﬁd'?iﬁétﬁqﬁéﬂ‘é@'cgﬁ% 598%{1@%418 ISAUNAY. dat a,
and the audio 20 data is conprised of first audio or first audjo and
second audbo: t mudisawhichisiexactly thersemeras thefirshiaudipner astate in whighihe on on
the first audio and the state infornmation on the second audi o; the state

i nformation on igbeond aatictisSezondanyearin recanded ovgrrart audll of thexdemmy whi ch
the first audio is original audio, or a secondary audio state in which the
first audio is gggppdary audio

To achieve the second objective of the invention, there is provided

a moving picture recording apparatus by which a moving image is divided

10 into a plurality of basic units and recorded, basic unit information related to

the moving image is recorded on each basic unit, and the basic unit is

comprised of at least one among video data, audio data and graphic data.

The apparatus includes a recording controller by which first audio or first

audio and second audio is recorded as the audio data, the state information

15 on the first audio and the state information on the second audio are

recorded as the basic unit information, the state information on the first

audio represents an original audio state in _which the first audio is originat

audio, and when the second audio exists, the state information on the

second audio represents a state in which the second audio is original audio,

20 or a state in which the second audio is dummy audio which is exactly the
same as the first audio.

To achieve the third objective of the invention, there is provided an

apparatus for playing back a recording medium on which a moving picture

is divided into a plurality of basic units and recorded, basic unit information



5 recorded over part or all of the original audio; and the state
information on the second audio represents a state in which the second
audio is original audio, a state in which the second audio is secondary
audi o recorded over part or all of the original audio, a state in which the
second audio is dumy 5 audi o which is exactly the sane as the first
audio, or a state in which the second audgo i s secondary audi o recorded
over part or all of the dumy audio. To achieve the second objective of the

i nvention, thereyl Vi . I ' i SEUPAGFR whi ch
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as the audio data, the state infornation 15 on the first audi o and the

stat e i nf or mat i and secane-audia; dhel basiaiupit infermatias inelydas the,state infermation

info_rrration,_the state information on the first audi o represents an
ori ginal a&di o shahe first addiolant ke siates infermiitioniaf the & audio, the state

information on the first audio represents a state in which the first audio is

original audio, or a state in which the first audio is secondary audio recorded

over part or all of the original audio, and the state information on the second

audio represents a state in which the second audio is original audio, a state

10 in which the second audio is secondary audio recorded over part or all of

the original audio, a state in which the second audio is dummy audio which

is exactly the same as the first audio, or a state in which the second audio

is secondary audio recorded over part or all of the dummy audio. The

apparatus includes a reproducing controller for reproducing the original

15 audio and secondary audio according to the first audio state
information/second audio state information.

To achieve the fourth objective of the invention, there is provided a

moving picture recording method by which a moving image is divided into

a plurality of basic units and recorded, basic unit information related to the

20 moving image is recorded on each basic unit, and the basic unit is

comprised of at least one among video data, audio data and graphic data.

The method includes recording first audio or first audio and second audio

as the audio data, and recording the state information on the first audio and

the state information on the second audio as the basic unit information,



audi o, and when the second audi o exists, the state information on the
second audi o represents a state in which the second audio is original

audi o, 20 or a state in which the second audio is dumy audi o which is
exactly the sane as the first audio. To achieve the third objective of the
I nvention, there is provided an apparatus for playing back a recording
medi um on which a noving picture is dividetd into a plurality of basic units
and recorded, basic unit information 6 related to the noving inmage is

recorded in eachybasing e Blale lnﬁﬁﬁuatléﬁ ot B f8Baddis Mépreserts eV arigingiauelio at

;53?; ggfaalrrgng video data, audio data and graphic data anong which the
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on the second audio represents a state in which the second audio is
original aédi o, dusmy@edioowhichisexaatlythe sameasdha fissf@Udia.s secondary audi o
recorded over part or all of
To achieve the fifth objective of the invention, there is provided a
method of playing back a recording medium on which a moving picture is
divided into a plurality of basic units and recorded, basic unit information
related to the moving image is recorded in each basic unit, each of the basic
10 units is comprised of at least one among video data, audio data and graphic
data among which the audio data is comprised of first audio, or first audio
and second audio, the basic unit information includes the state information
on the first audio and the state information of the second audio, the state
information on the first audio represents a state in which the first audio is
15 original audio, or a state in which the first audio is secondary audio recorded
over part or all of the original audio, and the state information on the second
audio represents a state in which the second audio is original audio, a state
in which the second audio is secondary audio recorded over part or all of
the original audio, a state in which the second audio is dummy audio which
20 is exactly the same as the first audio, or a state in which the second audio
is secondary audio recorded over part or all of the dummy audio. The
method includes analyzing the first audio state informatioﬁlsecond audio

state information, and reproducing the original audio/secondary audio

according to the analyzed audio state information.



the original audio, a state in which the second audio is dumy audi o which
Is exactly the sane as the first audio, or a state in which the second
audi o i s secondary audi o recorded over part or all of the dunmy audio. The
apparatus includes a reproducing controller for reproducing the original 15
audi o and secondary audi o according to the first audio state

I nformati on/ second audio state infornati o8 To achieve the fourth objective
of the invention, there is provided a noving picture recordi ng nmethod by
which a noving image is divided into a plurality of basic units and
recorded, basic unit information related to the 20 novi ng image is
recorded on each basic unit, and the basic unit is conprised of at |east
one anong vi deo data, audio data and graphic data. The method i ncl udes
recording first audio or LéBﬁﬂ;ﬁE@kﬁgﬁiﬁyiiﬁﬂig§ﬁ§§§@¥ﬁ§%%he audi o data,
and recording the state i ' ' the state
information on the second audio as the basic unit_i{nfornatjon, .. 7.wherein
the state informatiofngrAhoye abjectivesapd @%Vﬁrr‘)tﬁgg%ﬁf Q"%Weéﬁnt;‘inﬂgm%\‘ﬂ“o state
in which the first audio is original audio, and when the second audi o

exi sts, the statbecomeomore iapparent thyedesarbing iudetail praferredtembodimgnts i n

whi ch

thereof with reference to the attached drawings in which:
5 FIG. 1 is a block diagram of an optical recording/reproducing
apparatus to which the present invention is applied,
FIG. 2 shows the hierarchical structure of moving picture data to
facilitate understanding of the present invention;
FIGS. 3A and 3B show the video object (VOB) shown in FIG. 2,
10 : FIGS. 4A through 4D show the pack shown in FIG. 3;
FIG. 5 shows an example of the structure of audio state information
within video object information (VOBI) according to the present invention;
FIG. 6 shows a state variation from before secondary audio is re-
recorded, to after the secondary audio has been re-recorded, when only first
15 audio exists; and
FIG. 7 shows a state variation from before secondary audio is re-
recorded, to after the secondary audio has been re-recorded, when first and

second audio exist.
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the second audio is original audio, or a state in which the second audio is
5 dummy audi o which is exactly the sane as the first audio. To achieve
the fifth objective of the invention, there is provided a nmethod of playing
back a recordi ng nmedi um on which a noving picture is divided into a
plurality of basic units and recorded, basic unit information related to
the nmoving image is recorded in each basi ® unit, each of the basic 10

units is conprised of at |east one anbng video data, audio data and graphic

data among whi ch t he Aadigidp verdbfte i disk(DVIY) vig6b Ricordérsdndipleyer asdghdviri it audi o
and second audi o, the sﬁpc unit i nforma)'t i on includes dtﬁ?lleystate i nformati on
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"second audbo i s binsksy118@nd 146 are far recording.x A reprodyetion, apparatys May, r st

audio, or a state in which the second audio is secondary audi o recorded
over part or al linchide drdy blaoks/fonreiraduction, anetaedoiding apparatusangy incudene
first audio state information/second audio state i nformation, and
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display 128 for interfacing with a user and displaying a user interface, and

a system controller 130 for controlling the operation of each block, are

10 included in both the recording apparatus and the reproduction apparatus.

Typical recorders are capable of recording and reproduction, so that

all blocks can be installed in-one apparatus. Thus, in the present invention,

when a recording apparatus operates for reproduction, it can be a
reproduction apparatus.

15 In the operations of blocks in a general reproduction apparatus, the

optical pickup unit 100 includes an optical system for reading a signal from

a recording medium and converting the read signal into an electrical signal,

and a mechanism for moving the optical system so that the optical system

reads and writes data at desired positions on the recording medium. This

20 mechanism is controlied by a digital servo unit 102. A radio frequency (RF)

amplifier 104 amplifies the electrical signal read from the recording medium

by the optical system and provides the resultant signal to a data decoder

106. Also, the RF amplifier 104 provides a servo signal for compensating

for the position of the optical system, to the digital servo unit 102.



8 BRI EF DESCRI PTI ON OF THE DRAW NGS The above objectives and advant ages of

the present invention wll becone nore apparent by describing in detail
preferred enbodi nents thereof with reference to the attached draw ngs in
which: 5 FIG 1 is a block diagram of an opti cal

recordi ng/ reproduci ng apparatus to which the present invention is applied;
FIG 2 shows the hierarchical structure o10novi ng picture data to
facilitate understanding of the present invention; FIGS. 3A and 3B show t he

vi deo object (VOB) shpumiatd\dddoder 206 ddhverts the amplifiédbeletliidahsighahodtputs how

t he pack shown in FIG 3; FIG 5 shows an exanple of the structure of audio

state informati |, ol ' =T gy j " W is th
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5 recording characteristics of a typical recording medium. Also, the data
decoder 106 demodulates the digital signal in accordance with a
demodulation scheme corresponding to a modulation scheme used upon
modulation. The demodulated digital signal is an error correction code
(ECC) signal to which a parity is attached to correct errors caused by

10 scratches, defects, or the like on a recording medium. The data decoder
106 corrects a generated error by error correction decoding the
demodulated data, and provides error correction coded data to an
audio/video (A/V) decoder 108.

Data output by the data decoder 106 has a form in which at least one

15 among video data, audio data and graphic data has been compressed.
Audio data may not be compressed since it has a smaller amount of
information in relation to the amount of video data. Video data is typically
compressed in accordance with the MPEG standard. Graphic data is
compressed according to a lossless compression scheme in which there is

20 no information loss. The A/V decoder 108 decodes video, audio and/or
graphic data in accordance with the respective compressed schemes to
restore the video, audio and/or graphic data. In particular, the graphic data

is mixed with the video data.



second audi o exi st. DESCRI PTI ON OF THE PREFERRED EMBODI MENT 9 Adigital
versatile disk (DVD) video recorder and player as shown in FIG 1 are
adopted as a preferred enbodi nrent of a recordi ng apparatus and a
reproduction apparatus to which the present invention is applied. Referring
to FIG 1, blocks 102 through 114 are for reproduction, and 5 bl ocks
116 and 126 are for recording. A reproductqion apparatus may include only

bl ocks for reproduction, and a recordi ng apparatus nmay include only bl ocks

for recording. An Opk\irﬁé%o ITQQEJ%HHQ&%W&GWMP%B%&OF&Q | figlcdy 128

forti nlt?arfaii?,(r)\g W th a us]eI I'Splayl ng a user Interface, d a system

controller or controllin h r.akl f I .
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when a recordi ng apparatus operates for reproductio | t c?n be a
reproducti on appsedded fromsthe AV decoder 1%'%5@'?‘@’1@4:@ b? ayitRitide Qutpyt

general reproduction apparatus, the
5 devices. That is, a video digital-to-analog converter (DAC) 112 converts a

restored digital video data into an analog video signal, and outputs the
analog video signal to a television or a monitor. An audio DAC 114 converts
a restored digital audio data into an analog audio signal, and outputs the
analog audio signal to a speaker or an audio amplifier. The TV, monitor,

10 speaker, and audio amplifier, which are final output devices, are not shown
in FIG. 1.

In the operation of blocks in a recording apparatus, an audio signal
or a video signal is received from an external input device. Here, the
external input device can be a TV, a camera or the like, and is not shown in

15 FIG. 1.

Received video and audio signals are of an analog or digital form,
and appropriately pre-processed and converted into digital data. In FIG. 1,
analog video and audio signals are received. To be more specific, a video
preprocessor 116 performs a function such as a filtering operation for

20 minimizing secondary effects which are produced while the analog video
signal is converted into digital data, and then converts the analog video
signal into a digital video signal. An audio preprocessor 118 performs a
function such as a filtering operation for minimizing secondary effects which

are produced while the analog audio signal is converted into digital data,



optical pickup unit 100 includes an optical systemfor reading a signal
froma recordi ng nedium and converting the read signal into an electrical
signal, and a nechanismfor noving the optical systemso that the optical
systemreads and wites data at desired positions on the recordi ng nedi um
This 20 mechanismis controlled by a digital servo unit 102. A radio
frequency (RF) anplifier 104 anplifies tht2electrical signal read fromthe
recordi ng medi um by the optical system and provides the resultant signal to

a data decoder Ghwelts alsgPaudio SignaiGrtolal diyital eadio sigrial o Asi ANal  f or
conpensati ng forgﬂtégc‘aeﬂposmeftoﬁ]ec?the opti?al systdg?in to tmi gital servo
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code audio is typically encoded using a compression scheme such as AC-3 or

MPEG audio (ISO/IEC13818-3). However, audio may not be compressed

since it has a smaller amount of data in relation to the amount of video data.

it is common that information based on the MPEG system (ISO/IEC13818-1)

10 standard is added to the encoded video data and encoded audio data. This
information is required for decoding each of the video data and audio data,
and can be information on buffer occupancy control upon decoding, and
timing information required for synchronizing the audio signal with the video
signal.

15 Graphic data is typically received by an exclusive input apparatus.
Alternatively, graphic data is produced by the system controller 130 which
receives a user input, compressed by an exclusive compressor, and mixed
with the A/V data. In the AV encoder 120, the compression and mixing of
graphic data may be performed. However, the graphic data part is not

20 shownin FIG. 1.

A memory 122 connected to the A/V encoder 120 temporarily stores
data received by the A/V encoder, before the received data is encoded, or
temporarily stores encoded data before the encoded data is output. A data

encoder 124 error correction encodes the encoded data output by the ANV



(ECC) signal to which a parity is attached to correct errors caused by 10

scrat ches, defects,

data, and provides error correction coded data to an audi o/video (A'V)

decoder 108. Data output by the data decoder

| east one 15

anong video data, audio dia and graphic data has been

or the Iike on a recording nmedium The data decoder
corrects a generated error by error correction decodi ng the denodul at ed

106 has a formin which at

106

conpressed. Audio data nay not be conpressed since it has a smaller anpunt

of information ieRco@dratizon drd treduaes Ntheoferror demmettion. ekicoed dddta ins
typically conpressed in accordance with the MPEG standard. G aphic data is
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or tenporarjly stores resfored data before the data is

laser beam, thereby achieving recording.

The key input unit & display 128, which is for interfacing a user to the
recording or reproduction apparatus, receives a command such as
reproduction start, reproduction stop, recordihg start or recording stop from
a user, transmits the received command to the system controller 130, and
displays the selfection of the user on a menu, an on screen display (OSD),
or an on screen graphic (OSG). The system controller 130 transmits
functions required according to each operational command set by a user, to
all blocks, and controls the blocks, thereby performing the operation set by
a user.

The A/V decoder 108 and the A/V encoder 120 separately installed
in FIG. 1 may be integrated in a single block which can perform encoding
and decoding. Also, the memory 110 for decoding and the memory 120 for
encoding may be integrated in a single memory.

Accordingly, when the optical recording/reproduction apparatus
shown in FIG. 1 records a moving image on a recording medium, it divides

the moving image information into a plurality of basic units and records the

plurality of basic units on the recording medium using the recording blocks ..

116 through 126 and 100. The system controlier 130 produces information

required for reproduction/edition for each basic unit, and manages this as



provided fromthe A/V decoder 108 is converted to be output to output 5

devices. That is, a video digital-to-anal og converter (DAC) 112 converts a
restored digital video data into an anal og video signal, and outputs the

anal og video signal to a television or a nonitor. An audi o DAC 114 converts
a restored digital audio data into an anal og audi o signal, and outputs the
anal og audi o signal to a speaker or an autdo anplifier. The TV, nonitor, 10
speaker, and audio anplifier, which are final output devices, are not shown

in FIG 1. In tBgsieR@itdhfopatdn PTRE basicunit inforatitrgrodpped by tise systemudi o
signal or a video signal is received froman external input device. Here,

h | ' Y/ it il ;
the externa Ingébﬁgq&ﬁggc kel @othaeﬁrg 61 mBHiun fid théQata eflcbdern Ot

shown in 15 I'o signals are of an anal og or
digital form a r.Qpri at el ne- C hiyt o digital
data. In FIG 1qgﬁ§3\‘§'§&39 99\?85“%&"%&3?@' ﬁ%ﬁgl@ﬂg?ly%@é@gw&m be nore
specific, a video preprocessor, 116 peyfor a function such gs,.a_filtering
operation for 20 ﬁr%r?ni tﬁ?iﬁ?@? %@E@‘ﬁ&@??gg{%g?ge M%‘H"‘ﬁ@ ﬁ?@dﬂ@é‘& whi | e
t he anal og video signal is converted into digjt I d%sa and then converts

t he anal og5vi dedata, gndigraphic datay; ki Raslicular ay @i%‘ﬁlln. lmsaugv 8ne s A essor
118 performs a function such as a filtering operation for mnim zi rag
secondary ef f ectasdighiortineludes ficstuausio wnd| second andio. o yVaenRiidousardgieger

converted into digital data,
secondary audio, the secondary audio is recorded over part or all of the first

audio or second audio, and the modified state of the first audio or second
audio is managed as the state information of the first audio or second audio
10 within the basic unit information. In the case of DVD video recording as a
preferred embodiment of the present invention, the basic unit is referred to
as video object (VOB) and the basic unit information is referred to as video
object information (VOBI).
Upon reproduction, the system controller 130 checks the first or
15 second audio state information stored in the basic unit information which is
reproduced via the optical pickup unit 100, the RF AMP 104, and the data
decoder 106, and controls the key input unit & display 128 to display the
audio state information in the basic unit information on a menu or the like so
that the user recognizes the audio state information. Therefore, according
20 to the selection of a user, audio data among moving image data recorded
in a plurality of basic units on the recording medium is reproduced by the
blocks 100 through 114 for reproduction shown in FIG. 1. This will be

described fater with reference to FIGS. 5 through 7.



12 and then converts the anal og audio signal into a digital audio signal.
An A/'V encoder 120 conpresses the digital audio and/or video signals to
reduce the anmount of audio data and/or video data, and appropriately
processes the conpressed audi o and/or video signals. That is, video is
typically encoded 5 - using a conpression schene called NPEG vi deo

(1SO/' | EC13818-2), and audio is typically ¥hcoded using a conpression schene
such as AC-3 or MPEG audio (ISO'IEC13818-3). However, audio nmay not be

conpressed since it Wae Biesachical strotuné off mibwing image | dataowilk mowh&earount
of video data. It is common that information based on the MPEG system

(1'SQ | EC13818- 1)edétibed sﬁtﬁr}@ﬁérémtét@ld@dz tte fhdiftat tHedandersedirdpopthend

encoded audi o data. This information is required for decodi ng each of the
vi deo data and ?I’%e?ltﬁﬂ/e doﬁ”d can be information on buffer occupancy
control upon de I'ng, and timng information required for synchronizing

n di :
typi cal 1y recer ved byt apepCBedtsibtied tpass dete henBARRIEGERAS S o
data is pagg;cg%c@% the system cont ol'l_ngﬂ %ﬁﬂy‘éﬁ'tﬁ@bfo 51\i8§hl%ul,glﬁe| 6' nput ,
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and 100 for recording shown in FIG. 1. In DVD video recording, each

recorded data is divided into units of video objects (VOB). That is, moving

image data recorded from when a user presses down on a recording start

button until when the user presses down on a recording stop button, is one
10 VOB.

A plurality of VOBs are recorded on a recording medium. For
example, VOB#1, VOB#2 and VOB#3 are shown in FIG. 2. As described
above, video data, audio data and graphic data are mixed and recorded in
one VOB. In the present invention, these VOBs are referred to as real time

15 bitstream data, and each VOB is recorded in a single file in the case of DVD
video recording.

Upon reproduction, recorded VOBs are decoded and reproduced by
the blocks 100 through 114 for reproduction shown in FIG. 1. Itis of use to
separately record information required for VOB reproduction. For example,

20 the width and length (resolution) of video data within a corresponding VOB,
the encoding scheme of audio data, or the like, can be separately recorded.
Also, when a VOB has been encoded at a variable bit rate (VBR), the
position of data within the VOB does not match with a reproduction time.

Accordingly, separate recording of the position of data according to



with the AAV data. In the A/V encoder 120, the conpression and m xi ng of
graphic data may be performed. However, the graphic data part is not 20
shown in FIG 1. A nenory 122 connected to the A/V encoder 120 tenporarily
stores data received by the A/V encoder, before the received data is
encoded, or tenporarily stores encoded data before the encoded data is
output. A data encoder 124 error correctit encodes the encoded data out put
by the AV 13 encoder 120, and nodul ates the error correction encoded

data in accor daf%fro tltdor fifiei€ GBI & B8%AAISAT SbedEI @pratuctiBATdhdianTedi um

A | aser diode ( ower contr 126 emts an optlca si gnal
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reproduction stop, recording start or recording st ronla r It
the received cofffkdes ipfarma %99&%9@691’??!]0%99 %Q d'?grﬁ?rrf@pon rvs%é a;gs;nhes

sel ection of the user on a nenu, an on screen display (OSD),
5 A program can be a unit of moving image information for a user. That

is, the user understands that a plurality of programs are recorded on a

recording medium. In the DVD video recording, the relationship between a

program and a VOB is determined as follows. That is, a program includes

a plurality of cells, and a cell denotes part or all of a VOB. Consequently,
10 a program includes some or all of a plurality c_Jf VOBs.

In general, a program includes a cell, and a cell corresponds to an
entire VOB. Here, when a program undergoes an editing process in
response to a command from a user, such as, partial deletion of a program,
merging of programs, or production of a program in the order desired by a

15 user, the shape of the program becomes slightly more complicated than the
aforementioned general shape.

Information related to the plurality of prograrﬁs constitutes program
chain information (PGCI). The VOBI and the PGCI constitute navigation
data. That is, a real time bitstream which is moving image data, and

20 navigation data which is information required to reproduce the moving image
data, are recorded together on a recording medium.

As described above, the program is finally recognized by a user.
Here, the program is transmitted to the user using a menu or the like. A

menu corresponding to each program {e.g., Program #1, Program #2 and



or an on screen graphic (0SG. The systemcontroller 130 transmts
functions required according to each operational command set by a user, to
all bl ocks, and controls the blocks, thereby perform ng the operation set
by a user. 15 The A/'V decoder 108 and the A/V encoder 120
separately installed in FIG 1 may be integrated in a single block which
can perform encodi ng and decodi ng. Al so, the nenory 110 for decodi ng and
the nmenory 120 for encoding nmay be integrated in a single nenory.

Accordingly, Whefodrh #RPdrdud in FRG )45 BRDIARKO IWREA QUSSP BBI68L!R pRiyram Shown

in FIG 1 records a noving I nmage o rding nmedium it S the
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encoder 124, the LD power controller 126, and the optical pickup unit 100.
5 corresponding VOBIs.

FIGS. 3A and 3B show the internal configuration of a VOB shown in
FIG. 2. Referring to FIGS. 3A and 3B, a VOB includes a plurality of video
object units (VOBUSs), and each VOBU includes a plurality of video packs,
audio packs and/or graphic packs. The VOBU relates to a method of
10 encoding video data. The MPEG standard, which is used as a video
encoding method, uses the correlation between frames of moving picture
data.
In moving picture data constituted of tens of frames per second, each
frame generally includes the same information. For example, in the case of
15 moving pictures in which a human being moves, the background of each
picture remains the same, and there is only a smail amount of movement in
each frame due to the human being. Hence, the foremost frame is entirely
recorded, and in the next frames, only portions that are different from the
previous frame are recorded. In this way, the amount of data to be recorded
20 is sharply reduced.
The MPEG encoding method conceptually uses such a recording
method. In this case, there is a disadvantage in that a middle frame
requires a previous frame to be restored. Therefore, even when it is desired

for a middle frame to be reproduced, previous frames thereof must be



Here, the basic unit includes at | east one anong video data, audio 5

data, and graphic data. In particular, audio data includes only one type of
audi o, or includes first audio and second audi o. Wien a user records
secondary audi o, the secondary audio is recorded over part or all of the
first audio or second audio, and the nodified state of the first audio or
second audi o is managed as the state infot8&mtion of the first audio or
second audi o 10 within the basic unit information. In the case of DVD

vi deo recor di ngrgsrodubsd’ KBARY HORPthEe Rireflost Mrame.es MPEG soivesorthist he
basic unit is referred to as video object (VOB) and the basic unit

reproduct | on, t AEeEyafibabdsi & kGRS ot ol e (OO TR ona
Fepr oduced vi 2. Presstines fensf offes Episih e ot Mol Aorkiplion’
audi o state | ni eemse B reonsenn B8 fiead rome iR b T Wi o8 Fe |7 ce
according 50 ordsrindoperiise Pqndgle EacS heauTETRa MM B RIS mage
data recorded in a plurality of basic units on the recording mediumis
reproduced by t tiee middiefrane pettains granistart heing eaprodurad. of\ typisdnGOR s G 1.
This will be described later with reference to FIGS. 5 through 7.
constituted of 12 to 15 frames. A VOBU includes a plurality of GOPs.
A VOBU includes a plurality of video packs, audio packs and/or
graphic data packs in a form based on the MPEG system standard. Each
10 pack includes information on its type.
FIG. 3A refers to the case in which a type of audio stream exists for
one video stream formed as a pack, and FIG. 3B refers to the case in which
two types of audio streams exist for one video stream formed as a pack.
When there are a plurality of types of audio streams as described above, a
16 user can select and reproduce a desired type of audio stream.
The pack structure will now be described in more detail with
reference to FIGS. 4A through 4D. A pack typically includes a packet. In
the case of DVD video recording, at most two packets are required for one
pack. When two packets are required, one packet among two must be a
20 padding packet for simply occupying a place on data.
Each packet is divided into a packet header and a payload part. In
a packet header, information representing the type of a corresponding

packet is recorded as a parameter which is referred to as a stream identifier

(stream_id). In the case of video, the stream identifier (stream_id) is a



15 The hierarchical structure of noving image data will now be descri bed
with reference to FIG 2, to facilitate the understanding of the present

i nvention. When a user records noving image data, the noving imge data is
5 actually recorded on a recording nmedi umusing the bl ocks 116 through
126 and 100 for recording showmn in FIG 1. In DVD video recording, each
recorded data is divided into units of vi t®0 objects (VOB). That is, noving
i mage data recorded fromwhen a user presses down on a recording start

button until whefhdrpGurbef "PTREEEOO AsowrRi EiGir4A.nin theogaseuwsfiaudio, s one
10 VOB. A plurality of VOBs are recorded on a recordi ng nedium For

exanpl e, VOB#1, o}{%fgéa@gmﬁﬂéf&éé%d a8 dritfean idefvifide@treaeit)aove,

vi deo data, audio graphic ‘'data are m xed and recorded I n one VOB.

In the present isﬁﬁ\?ﬂtih%%@?%ﬁd\(@%%é@ ipﬁﬁfgﬁéﬁ(gtr Q-na@ 94 100 O00xbE.

DVD vi deo recar ding.  UBan £eprodUct( on g ecorded YoRssare decoded and
Ir tepir gdg?egste)yt éﬂ'@rg-l ’&8@?&1&)&% o%?dhpfi’!ﬁfefe‘y tgé%r %@@1{' ‘on shown in FIG 1.
5 in the case when audio is AC-3 audio or LPCM audio, a procedure
is further required to identify the AC-3 audio or LPCM audio. That is, the
AC-3 audio and LPCM audio have the same stream identifier (stream_id) of
"1011 1101b". Header information corresponding to the AC-3 audio or
LPCM audio is recorded in the payload part, and real audio data foliows the
10 recorded header information. The header information includes a parameter
which is referred to as a substream identifier substream_id. In the case of
AC-3, "1000 000xb" is stored in the substream identifier parameter
(substream_id) as shown in FIG. 4D. In the case of LPCM, "1010 000xb" is
stored in the substream identifier parameter (substream_id) as shown in
15 FIG. 4C. Here, x can be "0" or "{1", thus capable of providing two types of
audio. In the present invention, when x is "0", this case refers to first audio
(audio 1), and when x is "1", this case refers to second audio (audio 2).
The first audio is used for recording fundamental original audio.
Later, a user can record secondary audio on part of the first audio. In this
20 case, original audio which is overwritten by the secondary audio, is deleted.
The second audio can be used for recording original audio or for
recording' secondary audio. When the second audio is used for recording
original audio, there are two original audio together with the first audio.

However, original audio is not recorded on only the second audio without



separately record information required for VOB reproduction. For exanple,

20 the width

and length (resolution) of video data within a

correspondi ng VOB, the encoding schene of audio data, or the |like, can be
separately recorded. Al so, when a VOB has been encoded at a variable bit

rate (VBR), the position of data within the VOB does not match with a

reproduction time. Accordingly, separate 2&cording of the position of data
16 reproduction tine is useful to acconplish a speci al

reproducti on f ugeifirstraudic: 'Waenthersecopdratidio Sluriginal audios anuser redogni#eBl . That
s, VOBl (VOBI#1, VOBI#2 and VOBI #3 shown in FIG 2) exists in each VOB,

and each VGBI iﬂ@é&%&ﬁd hﬂ&ﬁrd@é/{ﬁ@nairm fr6fh the begipnid CEhereforé, thedirst

according to

correspondi ng VOB.
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When second audio is recorded as secondary audio from the

beginning, the following restrictions must be observed. Upon initial
recording, second audio having exactly the same content as the content of
first audio, must be recorded. That is, the second audio is the same as the
first audio in terms of content, so that a user cannot recognize the second
audio. Such a state is called a dummy audio state.

Accordingly, when a user desires to record secondary audio later, the
secondary audio is recorded on a corresponding portion of the second audio
in a dummy state. When the second audio is overwritten by the secondary
audio in this way, it is recognized by the user for the first time, and the user
selects and reproduces one audioc among the first audio and the second
audio. Since the second audio is the same as the first audio except for the
portion on which the secondary audio is recorded, the same content is

reproduced even if the selection of audio is changed. The reason why

‘second audio having the same content as the content of first audio is

recorded is that in the case of a digital recording medium, it is difficult to
extract and reproduce portions on which secondary audio has been
recorded. That is, if the second audio is reserved and only part thereof is

occupied by secondary audio, audio is not reproduced from portions on

y of
ng,
. That
or all



entire VOB. Here, when a program undergoes an editing process in response
to a coomand froma user, such as, partial deletion of a program nerging
of programs, or production of a programin the order desired by a 15
user, the shape of the program beconmes slightly nore conplicated than the
af orenenti oned general shape. Information related to the plurality of
prograns constitutes programchain inforrmtion (PGCl). The VOBI and the
PGCl constitute navigation data. That is, a real tine bitstreamwhich is

movi ng image da%icha%go%?ig% aud|8 e ok BBe Fécari Gherthe¥eRbii@ b leeaui r ed

todreproigcg the [)mw n ata, are recorded together on a recording
medi um escrjbe | ' '

Here, the proggaﬁeptﬁed??vﬁc&ﬁu{%a%{%%ﬁﬁ%béégﬁful%é#hé 2 enu or the 1ike. A
menu corre n . Q. B

P ogr am #3. ShowdNmeRval, st 38 e ediedipadipl st BpbpotoREEF M ecBl). . 4,
cells pertaining to this sel ected program are, searched

: d .
correspondi ng paudipcanrd sgcond@udiorande repragiicedalnoriiens gfftgé éegarbq gHdiCed.

I nformation which is required for this reproduction can be obtained from
5 on which secondary audio has been recorded. However, in this case, a

determination as to whether audio has been recorded on the second audio
must be made, which makes it difficult to achieve the alternative method.

In the present invention, a user is informed of the states of first audio
and second audio before the states are recorded on and reproduced from

10 a corresponding VOBI in a VOB, or used to perform an appropriate
operation when a user has made audio change during reproduction.

FIG. 5 shows an example of the structure of first audio state
information and second audio state information within video object
information (VOBI) according to the present invention. |

15 The first audio state information AO_STATUS represents a state
(00b) in which original audio has been recorded, or a state (01b) in which
part or all of the original audio is secondary audio.

The state 00b represents that first audio is original audio. When
second audio is not recorded, a user records secondary audio over part or

20 all of the original audio. At this time, the first audio is overwritten-by
secondary audio, and the state information of the first audio is changed from

“00b" to "01b".
The second audio state information A1_STATUS can be a dummy

state 10b in which the content of the second audio is completely the same



5 corresponding VOBIs. FIGS. 3A and 3B show the internal configuration
of a VOB shown in FIG 2. Referring to FIGS. 3A and 3B, a VOB includes a
plurality of video object units (VOBUs), and each VOBU includes a plurality
of video packs, audi o packs and/or graphic packs. The VOBU relates to a

nmet hod of 10 encodi ng video data. The MPEG standard, which is used as a
video encoding method, uses the correlati2sh between frames of noving
picture data. In noving picture data constituted of tens of franmes per

second, each f r g genanalnt i \erstale1 ASFPWhRhqUarBér anof Fierseaapl e, i n

the case of 15 noving pilctures 1n I ch a human "bei ng noves, the
background of eac
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di sadvantage in that a mddle frame requires a previous frane to be
restored. Fher ef or e, Consequehtly) the filst audicistate information AQLSTATUS=andthee

repr oduced, previous franes thereof nust be
second audio state information A1_STATUS are defined as follows.

AO_STATUS :
00b... first audio is original audio.
01b... first audio is secondary atidio re-recorded over part or all of
10 original audio.
AO_STATUS :
00b... second audio is original audio.
01b... second audio is secondary audio re-recorded over part or all
of the original audio.
15 10b... second audio is dummy audio whose content is exactly the
same as the content of the original audio.
11b... second audio is secondary audio re-recorded over part or all
of dummy audio.
In a method of using the first and second audio information, the case
20 in which the second audio is in a dummy audio state is the most important.
When state information representing that second audio is dummy audio is
recorded, it is considered to a user as the case in which second audio is not
recorded. Thus, this situation can be displayed on a menu or the like. At

this time, even when a user performs an audio conversion function, the first
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tarting fromthe forenost frame. MPEG solves this

Ing a structure of a group of picture (GOP). That is,
unber of frames constitute a group, and all informatio
ecorded on the head frane in this group. In this case,
uce a mddle frane, the head frane within a GOP to whi
rtains can start being re@dduced. A typical GOP is

12 to 15 frames. A VOBU includes a plurality of GOPs.

alibioy cah vbAMuP delify répradacetiCKFhatn il oin theEiate da0BY
on the MPEG system standard. Each 10 pack includes

f
e B A,0E Rpod e or 58t el oigt
?3§UBH whi ch two types of audio streans exist for one

ack. When there are a plurality of types of audio
{ r can¥ieTL is.gacong vl odn 59?1% ?me‘“ Ga.0op BIh 4 et
ol them eEuTEB e HalR Ry MaHT Sq%?eéﬂéptbéi‘s‘e' ad 3ig oo
?ndlcate that audio data having a different content to the content of the first
audio has been recorded. Thus, a user is informed of this state of the
second audio, and thus can perform audio change. In particular, when the
second audio state information A1_STATUS is the state 11b in which the
second audio is secondary audio re-recorded on part or all of the dummy
audio, reproduction of the second audio can be set as default.

Accordingly, in the present invention, a user is informed of whether
the first audio or second audio is original audio, or secondary audio re-
recorded on part or all of the first audio or second audio, by means of a
menu or the like, so that the user can recognize the state of audio of a
corresponding VOB.

FIG. 6 shows a state variation from before secondary audio is re-

recorded, to after the secondary audio is re-recorded, when only first audio

exists. That is, the case (A0_STATUS=00b) of first audio in original audio

state, and the case (A0_STATUS=01b) in which only some sections a5

through a8 of the original audio are overwritten by secondary audio b1
through b4 through overwriting/edition, are shown in FIG. 6. In this case,

the first audio state information AO_STATUS is renewed from "00b" to "01b",

and the variation of the audio state can be displayed through a menu or the
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pack. When two packets are required, one packet anobng two nust be a 20
paddi ng packet for sinply occupying a place on data. Each packet is divided
into a packet header and a payl oad part. In a packet header, infornmation
representing the type of a corresponding packet is recorded as a paraneter
which is referred to as a streamidentifier (streamd). In the case of
video, the streamidentifier (streamid) 24 a 19 binary nunber "1110
000b" as shown in FIG 4A In the case of audio, only MPEG audi o can be

represented as fiksoneme keysin utfurﬁr&( aaamdhowa i1 FO@N1 iso thatG uder isand t he
streamidentifier (stream.id 110 000xb". Here, x, whichis 0 or 1,

can provi de_t o josnes 6 @WeiBiotof the audio stte, he case’ when audio is AC-3
audi o or LPCI\/Iarg 0, a proced‘ure |Os F ther required to identify the AC 3

d
oot don 1o ?Sr@?msmys%P&a@%%a}@&@ﬁ%ﬁ%ﬁ@ﬂﬁé& dp e oo
bart . hnd roal TR A e Sednay A e %%eﬁr%%%%&%ﬁe#ﬂﬁh?ﬁﬁt%ﬁﬂ! on.
The header |nformat|on i ncl udes a para ter which is refer -
subst r eam $dent SPrend saudior exgt | gWhen the e§§eal{5£° is ‘original “sudié o fle.”

AO_STATUS=00b) and the second audio is in the dummy state in which the
second audio is the same as the first audio (i.e., A1_STATUS=10b),
reproduction of only first audio is set as default, and the direction of
reproduction is indicated by a thick solid arrow.

10 Second audio in a dummy audio state having some sections a5
through a8 overwritten by secondary audio b1 through b4 is shown in FIG.
7. The second audio state information A1_STATUS is renewed from "10b"
to "11b". Here, the first audio remains in the original audio state (i.e.,
AO0_STATUS = 00B).

16 Part of the second audio in a dummy state is overwritten by
secondary audio, and, then, audio change by a user through a menu or the
like, is performed. At this time, the content of audio reproduced is changed,
which is represented by a thick solid arrow indicating the direction of
reproduction. That is, as shown in FIG. 7, first audio a1 through a4 are

20 reproduced, second audio b1 through b3 in the second audio are then
reproduced due to the audio change by the user, and the first audio is
reproduced again from a8 due to the audio change by the user.

As described above, in the present invention, audio state information

related to a moving image, obtained through recording/overwriting/editing,



AC-3, "1000 000xb" is stored in the substream identifier paraneter
(substreamid) as shown in FIG 4D. In the case of LPCM "1010 000xb" is
stored in the substreamidentifier paranmeter (substream.id) as shown in 15
FIG 4C. Here, x can be "0" or "1", thus capable of providing two types of
audio. In the present invention, when x is "0", this case refers to first
audio (audio 1), and when x is "1", this 2ase refers to second audi o (audio
2). The first audio is used for recording fundanental original audio.

Later, a user castopsdircress aniy irfovdnation VB! for afcartespondiag recaiding | n
this 20 case, original audio which is overwitten by the secondary

audio, is delet %ﬁitXBBE aﬁafrmemaiaqﬁsféaaef@?em%\wimayéqwé dacéd)isea!

audi o or for recording sec ary audi o. When the second audio is used for
recording origi i 0, LGk A ug Fﬂﬁé iohf t he
first audio. m%é@é@%éjp&f\?%&gﬁ%e‘et cr){e ;@dﬁ%tg@rté;célrs Q’egd‘@]nd onl y&?ﬁew'sg%ond
audi o w t hout 20 the first. audio. ) ond audio is original
audi o, a user ré‘éSbﬁ?%BPWﬂﬁa'seZ\%@f‘é{mgg"@s&&f‘% nal audio fromthe

begi nni ng. _Therefore, the first audio and the second audi o have the sane

priority. Bhen secondary audio is recorded, either the first audio or the
second audio is selected, and then



5 the secondary audio is recorded on the sel ected audi o. Wen second
audio is recorded as secondary audio fromthe begi nning, the follow ng
restrictions nust be observed. Upon initial recording, second audi o having
exactly the sane content as the content of first audio, nust be recorded.
That is, the second audio is the sane as the 10 first

content, so that a user cannot recogni ze 28ie second audi (l)mm‘ ﬂlgmlm
called a dummy audi o state. Accordingly, when a user desi r*esctOLre'cors *

secondary audi owRétqs cldifi8d ggcondary audio is recorded on a corresponding

portion of the second audio in a dummy state. Wien the second audio is

overwr i tteny by the secondg é‘gtlng&ghpcﬁ thfé?l' ém Fgreslgwgw] iked by

the user for the flrst tlne an € user selects an uces one audio

Sam as thelfr &b @i@?gﬁéf’éﬁwﬁ?@%ﬂqﬁé&%&?fﬁ%ﬂ%ﬁcmﬂﬁeﬁgﬁﬁé IS cuai o

is recorded, the sane, cqontent, is r oduc fhﬂeven t he, sel ection of audio
i s changed.3The %gpgwg,mggosreoor ."ﬁt? e same content as
the content of first audio is recorded is that in the case of a gi tal

recordi ng nédi um it thebasieuniis eompriged @failiﬂe%ﬁd)ﬂee%ﬂ@mn\!@eﬁdhta,cﬁ@%n
whi ch secondary audi o has been recorded. That is, if the second audio is

reserved anfl onldatgand graphicdata, iand doe apdiediaty immpﬁm@daﬁnsﬁ aydiaoofisti s not
reproduced from portions on
6 audio and second audio;
7 the basic unit information includes the state information on the first
8  audio and the state information on the second audio;
9 the state information on the first audio represents an original audio
10 state in which the first audio is original audio, or a secondary audio state in
11 which the first audio is secondary audio recorded over part or all of the
12 original audio; and
13 the state information on the second audio represents a state in which
14 the second audio is original audio, a state in which the second audio is
15 secondary audio recorded over part or all of the original audio, a state in
16 which the second audio is dummy audio which is exactly the same as the first

17 audio, or a state in which the second audio is secondary audio recorded over

18 part or all of the dummy audio.

1 2. A recording medium on which an image is divided info a
2 plurality of basic units and recorded, basic unit information related to the

3 moving image is recorded in each basic unit, the basic unit is comprised of



21 which secondary audio has not been recorded, when the second audio is
sel ected, which causes a user to be confused. Alternatively, first—audio—

can be reproduced at enpty portions of the second audi o, : ; econd audi o
il
“te |

can be reproduced at portions of the second audio 5 P'lgﬁﬂmﬁﬂfy

audi o has been recorded. However, in this case, a deter
mhether aUQ|o.has been recorded on the se2dnd audi o must be made, whi ch
makes it difficult to achieve the alternative nethod. In the present

i nvention, A usgfiehst drdf Q‘ﬁgﬁgéﬁ%ﬁ% sgruggfgatgfar{d ?’E‘bh@fg@' a?f@;thé%@ﬁﬂﬂ audi o

bef ore thg_ sta{/es are reco oduced Trom

cor r espondi . j '
nen’ " uoer o VR e ASEE B Bt gL o o0
Srate Tt orbmti on w i syt Rbaicn iReiRdc fist 46 Yk oo Femidh 1.0

present invention. 15 . The first audio, state. informati on AOSTATUS
represents @& st i afitsddype alml%tf@ﬂ“o?'i‘%m?aﬁrsgﬁ'dﬁ'e s??ég "H@Eﬂat}%@pﬁ%ﬁn r a
state (01 b) in which part or all of the original audio is secondary audio.
The state OBb r astatednvdichtne firstaudieisipriging! aidigiora stalainovhiol the first

9 audio has been modified from the original audio.

1 3. The recording medium of claim 2, wherein the basic unit
information further includes second audio state information related to a
second-type audio stream, and the second audio state information
represents a state in which the second audio is original audio, a state in
which the second audio has been modified from the original audio, a state
in which the second audio is dummy audio which has the same stream as the

original audio, or a state in which the second audio has been modified from

0 ~N O o A W DN

the dummy audio.

1 4, A moving picture recording apparatus by which a moving image
is divided into a plurality of basic units and recorded, basic unit information
related to the moving image is recorded on each basic unit, and the basic
unit is comprised of at least one among video data, audio data and graphic
data, the apparatus comprising:

a recording controlter by which first audio or first audio and second

audio is recorded as the audio data, the state information on the first audio

W N O AW N

and the state information on the second audio are recorded as the basic unit



second audio is not recorded, a user records secondary audi o over part or
20 al | ofthe-origimal audio. At this tine, the first audio is
overwitten by secondary 0, and the state information of the first
audio is char‘mm“ “81‘ E "01b". The second audio state information
Al_STATUS can ! 10b in which the content of the second audio
is conpletely the same 22 as that of tB8 first audio, or a state 11b in
which part or all of the second audio has been overwitten by secondary
audi o, in agdit informatidr)¢he Bfate infoasationien tHeirss aatiesepidsents anerigirai e
anong a total of four states is recorded as the second audio state

i nformatioggAl_alGil-Satein whi 8-S Hrigihal bligiof Bhe whendhe se
i nformat i oﬂ Ao_?f’ﬁlrus gsléng1 ?’ﬂlghstg%(f)in réSlludi 0 sitgatae i nformation A1_S$%\E1I%S are

defined asgfoll . JLUS £ hA 2 S enpd 9.~ 01b. . .
first aud?ﬁi S %gglgrﬁgg'r‘%-{% 'O 13@%%%00¢be§§90€é§hgaérl@ 'ﬁép%%? Q%géte in0%

original asl'g' ©: w'?icl)chst AéTgeSc::ond audio is original audio, or a state in which the second

13 audio is dummy audio which is exactly the same as the first audio.

—

5. The recording apparatus of claim 4, wherein the recording
controller updates the state information of the first audio when secondary
audio is recorded over the first audio, and updates the state information of

the second audio when the secondary audio is recorded over the second

g A OWN

audio.

—

6. A moving picture recording/editing apparatus for recording
secondary audio on a recording medium on which a moving image is divided
into a plurality of basic units and recorded, basic unit information related to
the moving image is recorded on each basic unit, the basic unit is comprised
of at least one among video data, audio data and graphic data among which
the audio data is comprised of first audio or first audio and second audio,
and the first audio state information and the second audio state information

are recorded in the basic unit information, the apparatus comprising:

w 00 N OO ;O A W N

a recording controller for recording/editing secondary audio over part

—
o

or all of the first audio when only the first audio exists, and recording state

——
—

information representing that the first audio is secondary audio recorded over

-
N

part or all of the original audio, in the basic unit information.



00b... second audio is original audio. 01 b... second audio is secondary
audi o re-recorded over part or all of the original audio. 15

10b... second audio is dumry audi o whose content is exactly the sane as the
content of the original audio. 1lb... second audio is secondary audio
re-recorded over part or all of dummy audio. In a net ’lli mumuﬂ st
and second audi o i nformation, the case 2029 in which th *~5 'ﬂ
in a dumy audio state is the nost inportant. Wen state i nfformation
representing that second audio is dummy audio is recorded, it is considered
to a user as the case in which second audio is not recorded. Thus, this

situation cqn be di spl ayeghenrezofngleditinghapparsitis 6f dldiims 6} iwisereiry ¢ne when a
user perforns an audi o conversion function, the first 23 audi o can

continue bepnd reRidifyestirollbhAdcotdsieditd sbBbhdiry bdioldVar paRitreiaiTiseBendlu Ty

audi o, reproduction o rst audi o can be set as default. \Wen the

second audig 1s | P WheH the" §tonti®hiidio® BRists) dhd*?dcdrl8 state information

4 representing that the second audio is secondary audio recorded over part or

5 all of the original audio, or state information representing that the second
6 audio is secondary audio recorded over part or all of the dummy audio, in the
7

basic unit information.

-—

8. An apparatus for ptaying back a recording medium on which a
moving picture is divided into a plurality of basic units and recorded, basic
unit information related to the moving image is recorded in each basic unit,
each of the basic units is comprised of at least one among video data, audio
data and graphic data among which the audio data is comprised of first
audio, or first audio and second audio, the basic unit information includes the
state information on the first audio and the state information of the second

audio, the state information on the first audio represents a state in which the

W o N OO O A 0N

first audio is original audio, or a state in which the first audio is secondary

-
o

audio recorded over part or all of the original audio, and the state information
" on the second audio represents a state in which the second audio is original
12 audio, a state in which the second audio is secondary audio recorded over
13 part or all of the original audio, a state in which the second audio is dummy

14 audio which is exactly the same as the first audio, or a state in which the



5 ot her than the dumry audio state 10b, the three states of the second
audi o indicate that audio data having a different content to the content of

the first audiqh ded. Thus, a user is informed of this state
of the secondo‘% ;iu iﬁ H’IEEEijcan perform audi o change. In particular, when
the second au S tion A1_STATUS is the state 11b in which the

10 second audi o i s secondary audi o re-#&corded on part or all of the
dumy audi o, reproduction of the second audio can be set as default.

Accor di ngl 1§ i nsetand audieris secordary @udiaracosded everrpast peall of thindumeny t he
first audio or second audio is original audio, or secondary audio re-
recorded ofg par gudio, thel appfaratas compsisingudi o or second audi o, by neans of a
15 menu or the like, so that the user can recognize the state of audio

of a corregpondi ng VE§Beprddaciy TOAWEIIEr forateprodiicir’y e drigial balidie cand
secondary audio is re- recorded, to after the secondary audio is

re-record wh &idﬁp Idic bl | Isteté infbitRatichdseco ;
(AO0_STATUS=00b) go %&Sétddgliél 0 |h8(t)(??{§sﬁlr§} ag&]ugi E)dtégl stat e, Qﬁ ut 0e case
(AO0_STATUS01b) J b | nly some sections a5 through a8 of the original
audio are @erv\ﬂq?q ﬁﬂor tlg’@condary audi o bl t hrough b4 through
overwiting/edition, are shown in FIG 6. In this case, the first audio
state informati on AO_STATUS is renewed from"00b" to "01b", and the

variation of the audio state can be displayed through a nenu or the
The reproducing apparatus of claim 8, wherein the reproducing

2  controller reproduces only the first audio when the second audio state

3 information represents a state in which the second audio is dummy audio,

4  even when the second audio exists.

1 10.  The reproducing apparatus of claim 8, wherein the reproducing
2 controller reproduces as a default the second audio when the second audio
3 state information represents a state in which the second audio is secondary
4 audio recorded over part or all of the dummy audio.

1 11.  The reproducihg apparatus of claim 8, further comprising a
2 display controller for displaying whether the first audio remains as original
3 audio, or part or all of the first audio in the original audio state is overwritten
4 by secondary audio.

1 12.  The reproducing apparatus of claim 8, further comprising a

2 display controller for displaying whether the second audio remains as

3 original audio, part or all of the second audio in the original audio state is



24 like on the key input unit & display 128 shown in FIG 1 so that a user
is inforned of the - variation of the audio state. FIG 7 shows a state

variation from before secondary audio is re- recorded, to after the
secondary audi ﬂMIi UHE l%i)r ded, when first and 5 second audi 0
exist. Wen t original audio (i.e., AOSTATUS=00b) and the
second audio is in the du state in whixdh the second audio is the sane as
the first audio (i.e., Al_ STATUS 10b), reproduction of only first audio is
set as def qul t,ovengrifté® bs}'sre%ehuéw Adid, IR %%Gﬁd 8ldioSis i dhé duftfin ¥udiot hi ck
solid arrow. 10 Second audio in a urmy audi o state having sone

t th C%e% 4
zﬁgwlnolnfl I%I%G ;é? he&%@gﬁgv‘%h@gﬂ%%{%ﬁ?n ormati on %@Aﬂa%trgenleaed
f " h I

rom 1_0b toA W%H’SQ @draﬁ}al?&lg' oremains in the original audio

state (i.e., Part of the second audio in a
dummy state is overwitten by secondary audi o, and, then, audi o change by a
user through a nmenu or the like, is perforned. At this tine t he content of

audi o reproduced is chan ed, which is represented by a thick solid arrow
i ndi catinglthe diredd %omovmg picture recording method by which a moving image

is divided into a plurality of basic units and recorded, basic unit information
related to the moving image is recorded on each basic unit, and the basic

unit is comprised of at least one among video data, audio data and graphic

2

3

4

5 data, the method comprising:
6 (a) recording first audio or first audio and second audio as the audio
7 data; and

8 (b} recording the state information on the first audio and the state
9 information on the second audio as the basic unit information, wherein the
10 state information on the first audio represents an original audio state in which
11 the first audio is original audio, and when the second audio exists, the state
12 information on the second audio represents a state in which the second

13 audio is original audio, or a state in which the second audio is dummy audio

14  which is exactly the same as the first audio.

1 14.  The recording method of claim 13, further comprising:

2 (c)' recording secondary audio over the first audio or second audio;
3 and

4 (d) updating the state information of the first audio when secondary
5 audio is recorded over the first audio, and updating the state information of



repr oducti on.

r epr oduced,

That is, as shown in FIG 7, first audio al through a4 are 20

second audi o bl through b3 in the second audio are then

reproduced again froma8 due to the audi o change by the

reproduced due to the audi o change by the user, and the Ilwﬁi%ﬂm
[ [ ed

above, in the present invention, audio state |nformat|o

novi ng 1 mage,

obt ai ned t hrough recordi ng/3erwiting/edi t| ng 25 is
stored in recording unit information VOBl for a corresponding recording

unit VOB, @d regposdcofdiaudio when the tecsndang aodio isgecorded over tpsesbneed, so
that the user can recognize the audio state. Also, during reproduction, the
user can agpropéuag,el y cope wth audio change. 5 26 What is clained is:

1
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A recordi ng medi um on which a noving inmage is divided into

15. A moving picture recordingfediting method of recording
secondary audio on a recording medium on which a moving image is divided
into a plurality of basic units and recorded, basic unit information related to
the moving image is recorded on each basic unit, the basic unit is comprised
of at least one data among video data, audio data and graphic data among
which the audio data is comprised of first audio or first audio and second
audio, and the first audio state information and the second audio state
information are recorded in the basic unit information, the method
comprising:

(a) recording/editing secondary audio over part or all of first audio
when only the first audio exists; and

(b) recording a state in which the first audio is secondary audio
recorded over part or all of the original audio, as the state information on the

first audio within the basic unit information.

16.  The recordingfediting method of claim 15, further comprising:

{c) recording/editing secondary audio over part or all of second audio
when the second audio exists; and

(d) recording a state in which the second audio is secondary audio

recorded over part or all of the original audio, or a state in which the second



2 a plurality of basic units and recorded, and basic unit information
related to 3 the r noving image is recorded in each basic unit, wherein 4

the basic unit is =‘émlneast one anong video data, audi o 5
data and graphic d mnuﬂ l‘ﬁ l o data is conprised of first audio or

first 6 audi o an *SECo audiEo; * the basic unit information
i ncludes the state i nformati on on the firdd 8 audi o and the state
i nformati on on the second audio; 9 the state infornati on on the

first audi & r epagdiots secondary gudielrecorded over part agl of thevdummyt aueid,iasst
audio is original audio, or a secondary audio state in 11  which the first

audio is Se?condm@yaéﬂé%fbrﬂhﬁﬁ&ﬁ 86 the s6donripdiidi® within thefbaslteuriiCinformiationnal
audi o; and 13 he state information on the second audio represents

a state in which 14 the second audio is original audio, a state in which
the second audio is 15 secondary audi o recorded over part or all of the

D T T e A AR
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plurality of baS|c units and recorded, basjc unit informatiqn related to
the 3 nowd ng Unikigiormation selatesttoi the mevingimage is segorded in gach basiaupit;

conpri sed of
each of the basic units is comprised of at least one among video data, audio

data and graphic data among which the audio data is comprised of first
audio, or first audio and second audio, the basic unit information includes the
state information on the first audio and the state information of the second

audio, the state information on the first audio represents a state in which the

©w 0o ~N & O

first audio is original audio, or a state in which the first audio is secondary
10 audio recorded over part or all of the original audio, and the state information
11 on the second audio represents a state in which the second audio is original
12 audio, a state in which the second audio is secondary audio recorded over
13 part or ali of the original audio, a state in which the second audio is dummy
14 audio which is exactly the same as the first audio, or a state in which the
15 second audio is secondary audio recorded over part or all of the dummy
16 audio, the method comprising:

17 {a) analyzing the first audio state information/second audio state
18 information; and

19 (b} reproducing the original audiofsecondary audio according to the

20 analyzed audio state information.



27 4 at | east one anong video data, audio data and graphic data, and the
audio 5 data is conprised of at |east one type of audio stream wherein 6

the basic unit information includes first audio state in hiPik 7
to a first-type audio stream and the first audio state ﬂ'lmmm% ﬂ“
nal au

represents 8 a state in which the first_audio is origi O, Ofs a
state in which the first 9 audio has b nodi fied fromthe original
audio. 1 3 The_recordi ng nmedi um of claim2, wherein the basic

unit 2 ihf or mat i o18.f urTheereproduang:methacbefclaiou 6, wherein inthestap (kn
related to a 3 second-type audio stream and the second audio state
informati o2 4 onlgthe fiestt audio 38 sdprodurcadhwhén ttie analyaed seednd audicostats nal
audio, a state in 5 whi ch the second audi o has been nodified fromthe

original awgli o, infortidtich @presents &/8tatd irf Whichahe B8cant aQdioSs dumityy audlbo whi ch
has the sanme streamas the 7 original audio, or a state in which the

second audig haévé}?ﬁgemgé&ﬁdfdtﬂfe%éxiaﬁ? he dummy audio. 1 4 A
y

novi ng pi cture recordi ng apparat us I ch a noving i mage 2 i s divided
into a plurality of basic units and recorded, basic unit information 3
related to the noving inmage is recorded on each basic unit, and the basic 4

it s conprised of (gt LR lorB.ciE RURAL S SR 7, HiSlof Hhé sl el 2" ©
2 the second audio is reproduced as a default when the second audio state

3 information represents a state in which the second audio is secondary audio

4 recorded over part or all of the dummy audio.

1 20. The reproducing method of claim 17, further comprising:

2 {c) displaying whether the first audio remains as originat audio, or part
3 or all of the first audio in the original audio state is overwritten by secondary
4 audio, as the result of analysis in the step (a).

1 21.  The reproducing method of claim 17, further comprising:

(c) displaying whether the second audio remains as original audio,
part or all of the second audio in the original audio state is overwritten by
secondary audio, the second audio is in a dummy audio state, or part or all

of the second audio in the dummy audio state is overwritten by the

o O A W N

secondary audio, as the result of analysis in the step (a).

1 22. A method of recording/reproducing data onffrom a recording

2 medium, comprising:



5 data, the apparatus conprising: 6 a recording controller by
which first audio or first audio and second 7 audio is recorded as the

audi o data, {theySkmudn tion on the first audio 8 and the state
informationﬁ- ﬂg‘“’ﬂm ]““Bio are recorded as the basic unit 28 9

I nformati on, ate Iaformation on the first audio represents an
original 10 audio state in which the fi¥xt audio is ori gi nal audi o, and
when the second 11 audi o exists, the state information on the second
audi o represents a s(ajdividimg 48 imageinid atpharatitycafibdisiudiits and recorgdimgitheaudi o,
or a state in which the second 13 audio is dummy audio which is exactly
the same ay t hepadic hitsarthe redording mediurh; wherélita basierumitig comprised ubatof
claimd4, wherein the recording 2 controll er updates the state

i nf or mat i oy of feggtéﬁelrj %ﬁoﬁlﬂ&ﬁ&ﬂﬁr‘aﬁ&%@%ﬁ aphic 4@ 8nd the' 56 dag over

\me fi LSt audi 3, an pdat’es e state information of 4 the second audio
i e P AL PO il
into a pl u?}lal ity of PALFOrg ?'%H@P&M'Qﬂ,re %%ﬁ&?ﬂ%%ﬂ%
related to 8 on each basic unit on the recording medium,

9 wherein the basic unit information includes first audio state
10 information related to a first -audio stream, and the first audio state
11 information represents a state in which the first audio is original audio, or a

12 state in which the first audio has been modified from the original audio.

1 23. The method of claim 22, wherein the basic unit information
further comprises second audio state information related to a second-type
audio stream, and the second audio state information represents a state in
which the second audio remains as original audio, a state in which the
second audio has been modified from the original audio state, a dummy state
in which the second audio has the same stream as a stream in the original

audio, and a state in which the second audio has been modified from the

o ~N O 0 A 0 N

dummy state.

1 24. The method of claim 22, further comprising:
2 (c) recording/editing secondary audio on the first audio or second

3 audio; and



4 the nmoving image is recorded on each basic unit, the basic unit is

conprised 5 of at | east one anong video data, audio data and grap

data anmong which 6 the audio data is conprised of fir j r first
audi o and second audio, 7 and the first audio state |m' i’ﬂ”’mmmw
second audio state information 8 are recorded in the basi g _
i nformation, the apparatus conprising: 9 36 a recording controller for
recordi ng/editing secondary audi o over part 10 or all of the first audio

when only the first agdipdatingithe stae iifeMiationdont tecfirst audid fvherRithen
representing that the first audio is secondary audi o recorded over 12

part or all gof g@s? 9 hdio rRdsd i el h{6rd i 29 1
7. The regor di ng ﬁeH(ﬂqg ?ggibapparéaétnuﬂsee%#dé?( al mH‘éJ,n %ﬁﬁ@;éé%ﬁ!cﬂ%hg%apggor di ng

cudi o wnan Pno. 108 Sfle TTRNTAYT 86 ¥né Hehed i e Fl Bbndany TEfS s

representing that the secqpd.aydiqQ is secondary audi o recorded over part or
Phe dgflecised gn e 3e60nd s

5 all of giracer ¢ SPeon Bation representing that the
second 6 audi o i s secondary audi o recorded over part or all of the dummy
audio, in the 7 basic unit information. 1 8. An apparatus for
pl ayi ng back a recordi ng nedi umon which a

1 25. The method of claim 22, further comprising:

2 (c) analyzing the first audio state information/second audio state

3 information recorded on the recording medium; and

4 {d) reproducing original audiofsecondary audio according to the

5 analyzed audio state information.

1 26. The method of claim 25, further comprising:

2 (e) displaying the analyzed audio state information; and

3 (f) reproducing original audio/secondary audio while coping with audio
4 change through user interface, on the basis of the displayed audio state
5  information.



2 nmoving picture is divided into a plurality of basic units and

recorded, basic 3 unit information related to the noving inage is
recorded in each basic unit, 4 each of the basic units is conprised of
at | east one anobng video data, audio 5 data and graphic data anong which
the audio data is conprised of first 6 audi o, or first audio and second
audi o, the basic unit information includes$/the 7 state information on
the first audio and the state information of the second 8 audi o, the
state information on the first auAbstractof dechisclogurg ate in which the 9

first audio is original audio, or a state in which the first audio is
secondary 10 audi o recorded over part or all of the original audio, and

the state information 11 on the second audio represents a state in which
the second audio i %PFARA‘FE‘S AKD ME?H@!D’FO‘R REGURBING’REF*R(?I‘JBC?NGOW audi o
i s secondary audi o recorded over part or all of the original audio, a

state in which the secon quﬁgra @ﬁb exactly the
sane as the first audio, %ggﬂngt%?e I'n NHEE lW@@‘%@mﬁsecond audio is
secondary audi.o recorded over part or all of the dumy 16 audi o, the

apparatus conprising: 17 a reproducing controller for reproducing

the original audio and 18 secondary audi o according to the first audio
state informati on/ se®APPARIUSand method of recording/reprodticing a moving picture,

5 and a recording medium are provided. The state information on the first
audio represents an original audio state in which the first audio is original
audio, or a secondary audio state in which the first audio is secondary audio
recorded over part or all of the original audio. The state information on the
second audio represents a state in which the second audio is original audio,

10 a state in which the second audio is secondary audio recorded over bart or
all of the original audio, a state in which the second audio is dummy audio
which is exactly the same as the first audio, or a state in which the second
audio is secondary audio recorded over part or all of the dummy audio.
Accordingly, audio state information related to a moving image, obtained

15 through recording/overwriting/edition, is stored in a recording unit information
VOBI for a corresponding recording unit VOB, and reported to a user before
the moving image is reproduced, so that the user can recognize the audio
state. Also, during reproduction, the user can appropriately cope with audio
change.

20 FIG. 5



19 state information. 1 9. The reproduci ng apparatus of claim

8, wherein the reproducing 2 controller reproduces only the first audio
when the second audio state 3 information represents a state in which the
second audio is dummy audio, 4 even when the second audi o exists. 1

10. The reproduci ng apparatus of cl ai , Wherein the reproducing 2

controller reproduces as a default the second audi o when the second audio 3
state information represents a state in which the gsecond audio i s secondary
4 audi o recorded over part or all of the du qudio. 1 11. The
reproduci ng apparatus of claim8, further conprigydg a 2 di spl ay
controller for displaying whether the first audi@-=Kemains as original 3
audio, or part or all of the first audio in thq @i@gi nal audio state is
overwitten 4 by secondary audio. 1 ﬁ§:: The reproduci ng
apparatus of claim@8, further conprising a roller for

di spl ayi ng whet her the second audi o renai nsf asgd audlo part or

all of the second audio in the original_@ucl«:&@[g
overwitten by secondary audi o, the secg? ﬁiy audi o
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5 state, or part or all of the second audio in the dummy audio state is 6
overwitten by the secondary audio. 1 13. A noving picture
recordi ng met hod by which a noving i mage 2 is divided into a plurality of
basic units and recorded, basic unit information 3 related to the noving
image is recorded on each basic unit,.%@d the basic 4 unit is conprised
of at | east one anong video data, audi'0 data and graphic 5 data, the

met hod conprising: 6 (a) recording first audio or first audio and
second audio as the jaudio 7 data; and 8 (b) recording the state
information on the flirst audio 9 information on the second
audio as the i€ Unit AR nption, whereijrgthe 10 state information on
the first audio priesert s e gdij®stpte in which 11  the first
audio is oridgi aydio,] a sqBorjdg aufli 0 exists, the state 12
information dn t{Re gecorjd ik S fapstpte in which the second 13
audio is oridqingl audio,f or|] a iqiEthg second audio is dumy
audi o 14 i Chiets—texadt | yi 4hje- whd Firpt audio. 1 14. The
recordi ng netlhod of |cl ailm 13, WprliBi np: 2 (c) recording
secondary audi o jover| thg fifrst sedqadd hudio; 3 and 4 (d)
updating the jstgte ijnforlmat|i on ifr s} $ud| o when secondary 5 audi o
is recorded over thg first aud datjiag fhe state information of
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32 6 t he second audi o when the secondary audio is recorded over the
second 7 audio. 1 15. A noving picture recording/editing nethod
of recording 2 secondary audi o on a recordi ng medi um on which a noving
imge is divided 3 into a plurality of basic units and recorded, basic
unit information related to 4 the mM®ing i mage is recorded on each basic
unit, the basic unit is conprised 5 of at | east one data anobng video
data, audi o data and graphi c dat - ~6- G- io data is
conprised of first audio or first| gudi p angyl secqnd dio, and the
first audio state information and §h& Fecopd gudi o information
are recorded in the basic unit inf®raafion| the {nethod 9 conprising: 10
(a) recording/editing secondary iobver{pxt for 3l of] first audio 11
when only the first audi o exists; %nQ 12 recqrding a state in
which the first audio is secondarygaﬂﬁho 1B ed ojer part or all of
D

the original audio, as the state [i®f&rjmatipn 2114 first audio within
the basic unit information. 1 _ 16. | T ecofdi ng/fedi ti ng nmet hod of

claim 15, further conprising:
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2 (é) recording/editing secondary audi o over part or all of second

audio 3 when the second audi o exists; and 4 (d) recording a
state in which the second audio is secondary audio 5 recorded over part
or all of the original audio, or a state in which the second 33 6

audio i s secondary audi o recorded oveyspart or all

of the dummy audio, as 7

the state information on the second audio within the basic unit
information. 1 17. A nethod of playing back a recording nmedi um on

which a 2 novi ng picture is divi
recorded, basic 3 unit informati

recorded in each basic unit, 4 eh®

| east one anong vi deo data, audio
audio data is conprised of first 6
audi o, the basic unit information
first audio and the state informat
information on the first audio rep

audio is original audio, or a statpin-y

10 audi o recorded over part or a
information 11 on the 'second aud
audio is original
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12 audio, a state in which the second audio is secondary audi o recorded
over 13 part or all of the original audio, a state in which the second
audio is dumy 14 audi o which is exactly the sanme as the first audio, or
a state in which the 15 second audio is secondary audi o recorded over

part or all of the dumy 16 audio, §fs nethod conprising: 17 (a)
analyzing the first audio state information/second audio state 18
i nformation; and 19 (b) reproducing the original audio/secondary

audi o according to the ; nal yzed audi o st pA. 1
18. The reproduci ng mef libg, ¢f claim 17, wherpith. i the stpp (b), 2 only
the first audio is reprbgy@e when t he analyzb&_ ond aud{o state 3

&o

information represents p®s®age in which the s audi o i § dummy audio, 4
even when the second aufl ists. 1 The Lepreducing met hod of

21

¥

claim 17, wherein in ghpastep (b), 2 the seE&ﬁ%: udijo i sfreproduced as a
default when the secofd 3u% state 3 infﬁrrﬁ:{i;ptr presgnts a state in
whi ch the second audi? Q’ﬂ_ ondary audi o 4§ e @corddd ovpr part or all of
the dumy audio. 1 : 20. The reproduti pgnefhod of glaim 17, further
conpri si ng: o B ‘
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2 (c) displaying whether the first audio remains as original audio,
or part 3 or all of the first audio in the original audio state is
overwitten by secondary 4 audi o, as the result of analysis in the step
(a). 1 21. The reproducing nethod of claim 17, further conprising:
2 (c) displaying whether the s®®nd audi o remains as original
audi o, 3 part or all of the second audio in the original audio state is
overwitten by 4 secondary audi o, the second audio is in a dumy audi o
state, or part or all 5 _ of the second audio in umry audio state is

overwitten by the 6 sgcondary audi o, as the of analysis in the
step (a). 1 22. | &\ gt hod of recording/r cing data on/from a
recordi ng 2 medi um cqrpr&s ng: 35 3 di vi di ng an i mage
into a plurality of basilc*unifts and recording th basic units on the
recordi ng nedi um whgrgiln.a Dasic unit is conprj at 5 least one
anong video data, aufi®P %tg nd graphic datag_f.a audi o data 6 i's
conpri sed of at'Ieas%é?r ty of audi o stredme (b) recording
basic unit informatig.iefated to a corresporﬁii&y e 8 on each basic
unit on the recordin§ Trear gm g “l e
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9 wherein the basic unit information includes first audio state 10
information related to a first audio stream and the first audio state 11
i nformati on represents a state in which the first audio is original audio,
or a 12 state in which the first audi o has been nodified fromthe
original audio. 1 23. The nethod/®f claim 22, wherein the basic
unit informapign 2 further Logprises second audio state information
related to gosgcond-type 3 Quflio stream and the second audio state

i nformati on Bepresents a stat® @n 4  which the second audi o renmains as
original audkor* a state in wwoeh the 5  second audi o has been nodified
fromthe oriéi nal audi o stateg a dumy state 6 I n which the second audio

has the same?streamas a stré@amin the original 7 audio, and a state in
whi ch the setond audi o has ben nodified fromthe 8 dummy state. 1
24.  The net®od of claim22, gurther conprising: 2 (c)
recordi ng/ ed¥ti secondary adi o on the first audio or second 3 audi o;
and 36 4 (d) updating tthe state information on the first audio
when the 5 g‘s%: ndary audi ¢ ga% feen recorded/edited on the first audio,
and updating & 5
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6 the state informati on on the second audi o when the secondary audi o has

7 been recorded/edited on the second audio. 1 25. The nethod of
claim 22, further conprising: 2 (c) analyzing the first audio state
i nformati on/ second audio state 3 i nformati on recorded on the recording
medi um and 4 (d) reproduci ngsggi gi nal audi o/ secondary audi o
according to the 5 anal yzed audio state information. 1 26. The
met hod of claim 25, further conprising: 2 (e) displaying the
anal yzed audi o state g¥tHor nati ony ®»nd 3 XD repr odu%@ ori gi nal
audi o/ secondary audi 3—\/@ le copiftGwith audio 4 hange th; dgh user
interface, on the ba w-of t he c}i_,;sa'l ayed audio ge 5 i nitod™at i on.
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