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FOR SELECTI NG AUDI O CHANNEL USI NG THE .SAME, AND OPTI CAL RECCORDI NG AND
REPRODUCI NG APPARATUS SUI TABLE THEREFOR BACKGROUND OF THE | NVENTI 5Z 015
Field of the Invention The present invention relates to a nethod 'ﬁmﬂv 0
assigning an audi o channel identification (ID) by which it is possible to
follow up and sel ect the audi o channel selected by a user even when a
programor an audio data streamis chah ged in an audio/video (AN) device
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In a linear pulse 15 code nodul ation (PCM, the audio signal is not

conpressi vel y encoded but recorded as it is. I n digital TV broadcasting or
video CDS and digital video disks (DVDs) which are digital AV devices,
the MPEG is mainly used. Wien the encoded data streans of MPEG AN data and

other data streans are i g@@kmﬁbdoppmfgmvgmﬁowal application, it is
-necessary to nake a 20 a stream by Tnitegratl ng these data streans.
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10 audio data streams, a method for selecting an audio channel using the same, and
an optical recording and reproducing apparatus suitable therefor.
2. Description of the Related Art
Currently, a moving picture enginee,ring group (MPEG) and AC3 are often
used as a Method for compressively encoding an audio signal. In a linear pulse
15 code modulation (PCM), the audio signal is not compressively encoded but
recorded as it is. In digital TV broadcasting or video CDS ‘and digital video disks .
(DVDs) which are digital A/V devices, the MPEG is mainly used.
When the encoded data streams of MPEG A/V data and other data
streams are integrated and applied to a real application, it is necessary to make a
20 data stream by integrating these data streams. Auxiliary data can be additionally
used according to a certain appligation. The roll of the MPEG system is
synchronizing and multiplexing video and audio data.
In the MPEG system, multiplexing by packets is adopted. In the
multiplexing by the packets, each of the video and éudio data is divided into data
25 streams called packets having an appropriate length, information such as
headers are attached to the packets, and the packets of the video and audio data

are multiplexed.



2 5 10 15 20 25 The packets include information for identifying whether the
data items are video or audio data in a region called a packet header as
shown in FIG 1. The Ilength of the packet depends on a transm ssiJoNgy e um
or application. Table 1 is for showing the contents of the packet headers
shown in FIG 1. Table 1 Main itens. Packet-start-co-de-prefix"00 00 01 "h
streamidl byte, for distinguishing ki dls of data itens PTS val ue (DTS

o data or private data In Table 1, Packet
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data, stleagth oftthepaakbt dependsootea tikemiskisa tbdiltare aphlicatidipws that ei ght
ki nds of data strea,msf can exist fromO000b to 111 b. In the MPEG system
other data iteh@PleddSifaeghewiagitie cantents otie packet headersishowasinGy at e
stgeans. A code "1011 1101 "b can beg'éﬁ?ed1for the private stream A R
presentation tinme_stanp (PTS) and a decoding tine stanp (DTS), defined in
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' stream_id 1 byte, for distinguishing kinds of data
| items

PTS value
10 (DTS value)

Data Video data, MPEG audio data or private

data

In Table 1, Packet_start_code_prefix represents the start of a packet and
stream_id represents kinds of data items in a packet. For example, in the case of
video data, stream_id is a binary code 1110 0000“b. In the case of audio data,

15 stream_id is a binary code “1100 0***"b. Here, *** shows that eight kinds of data
streams can exist from 000b to 11'1 b. Inthe MPEG system, other data items
besides the two data items are classified as private streams. 'A code "1011
1101"b can be used for the private stream.

A presentation time stamp (PTS) and a decoding tirhe stamp (DTS),

20 defined in the MPEG system standard, respectively represent time taken to
output and decode a presentation unit in the video or audio data. The
presentation unit is a frame of a picture in the video data and a frame of audio in
the audio data. The DTS is not necessary in the case of the audio data.

Except MPEG audio data, audio data such as AC3 or LPCM is realized by

25 private streams. The content of the packet header adopted to the private streams
ié shown in Table 2.

Table 2



the audio data. The DIS is not necessary in the case of the audio data.
Except MPEG audi o data, audio data such as AC3 or LPCMis realized by
private streans. The content of the packet header adopted to the p_rﬂm':ﬁus
is showmn in Table 2. Table 2 - 7 NOv 2005 3 5 10 15 J 25

I tems Packet-start-code-prefix”"00 00 01 "h streamid"1011 1101"b PTS val ue
substream i dAC3 or LPCM nunber of audi @ channel sNunber of audi o channel s
he Table 2, the substreamid is used in order to distinguish the

streans

Data In t

ki nds of Is ta encodi ng such as AQ3 or LPCM For exanple, 1n thejcase
of the Arvl\,ig'lﬂr'\@"%a

Substreamid is "1010 O%**"b, Here. *** means that up tjo

ei ght dafj packbf P G E?téf&t like in thediepauqdi o. In the MPEG systgm

streans_and audio . data strea

one progf
The term|'streaireid of audi o channel s" dendtegitheogiugber of channels. THere
can be 1t —2ct—3ch—Ach—and—adval—rono—eharnel—Here—ehannels—ar4
di f f er ent| AlwaloRannel s sel ected by a uder. Namely, the above channel s
appear &@s pne chapnel to0 the uSer exclyding the duat—mono. —The duat no
i & recog isk'gﬁtr%%mt- channels. In a MPEGACEPr MBEM 2 program stream (P$),
an upper | axer ot L0Gio! cASSnels Number of audio channels

Data

In the Table 2, the sUbstream_id is used in order to distinguish the kinds of

audio data encoding such as AC3 or LPCM. For example, in the case of the
10 AC3, the substream_id is “1010 0***"b. Here, *** means that up to eight data

streams can exist like in the MPEG audio. In the MPEG system, one program

can have various video data streams and audio data streams.

The term "number_of_audio_channels” denotes the number of channels.

There can be 1ch, 2ch, 3ch, 4ch, and a dual mono channel. Here, chann'els are

15 different from channels selected by a user. Namely, the above channels appear

as one channel to the user excluding the dual mono. The dual mono is

recognized as two channels.

In a MPEG-1 or MPEG-2 program stream (PS), an upper layer of the video

or audio packet, called a pack, exists. .In general, a pack formed by integrating a

J plurality of packets is considered to be a basic unit. FIG. 2 shows the structure of

the pack. Additional information for a time based reference for synchronous

reproduction exists in a pack header.

Table 3 shows the contents of the pack header shown in FIG. 2.

Table 3

25

Main items

Pack_start_code

“00 00 01 BA"h

II01 n

shows that data is MPEG-2

SCR value

program_mux_rate




or audi o packet, called a pack, exists.. In general, a pack formed by
integrating a plurality of packets is considered to be a basic unit. FIG
2 shows the structure of the pack. Additional information for a tlrmgpgmﬁd
reference for synchronous reproduction exists in a pack header. Table 3
shows the contents of the pack header shown in FIG 2. Table 3 Main itens
Pack-start-code"00 00 01 BA'h "01 "sho#s that data is MPEG 2 SCR val ue
programnux rate - 7 NOQV 2005 4 pack stuffing length In the Table 3, the
Pack st arftyedestlfin &, from which pacl data starts. SCR value repregents
the time slthe huffer of a3 decoder _and i

used for synchronize the systemclock of an encoding port with 5 the system
cl ock of a de ' r o] .rate re resents a,. p
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rate. Th&legaERr andiis yseyd fossynehrosizedtberaystenmelopkoban erfcodinggortintta. FI G 3
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transmission rate at which video, audio, and private data items are multiplexed

and transmitted. In order to decode data correctly, the data must be transmitted

at a transmission rate higher than the transmission rate. The

pack_stuffing_length represents the number of dummy data.

.0 FIG. 3 schematically shows channels and audio signals correéponding
thereto. As shown in FIG. 3, audio signals are output through decoders. The
data of the dual mono channel having outputs, the audio data of CHO and the
audio data of CH1 is similar to the 2ch data. However, the dual mono data is
different from the 2ch data in that left and right audio signals are related to each

15 other in the 2ch data, meanwhile CHO and CH1 are separate audio signals in the
dual mono data.

For example, Korean language audio data can be loaded into CHO and
English language audio data can be loaded into CH1 in the dual mono channel.
Therefore, in general, only one of the two channels is output or the CHO audio

20 data and the CH1 audio data are output through a left speaker and a right

' speaker, respectively. ;

FIG. 4 shows an example of an apparatus for decoding and outputting the
data of the dual mono channel. When a select signal is 0, the apparatus shown
in FIG. 4 outputs CHO audio as left audio and right audio. When the select signal

25 is 1, the apparatus outputs CH1 audio as left audio and right audio. When the
select signal is 2, the apparatus outputs CH1 audio and CH2 audio as left audio
and right audio, respectively.

FIG. 5 schematically shows a method of recording or reproducing a multi
voice audio signal as dual mono audio data. The multi voice audio signal is

30 formed of main audio data and sub-audio data. When data is recorded, the main



data of the dual nono channel having outputs, the audio data of CHO and the
audio data of CHL is simlar to the 2ch data. However, the dual nono data
is different fromthe 2ch data in that left and right audio signal§7ﬁﬁf2m5
related to each 15 other in the 2ch data, neanwhile CHO and CH are
separate audio signals in the dual nono data. For exanple, Korean | anguage
audi o data can be | oaded into CHO and 5English | anguage audi o data can be
in the dual nono channel. Therefore, in general, only one

| oaded i nto,CgI ‘ 1 ! .
of the t\@dingatrard the suh-gudiadatarare gacodedinio an audiadatasstteame cHL audi o

data are t ] f4.S . an right .speaker. respectively.
FG 4 oDl e HRIGUEReR Ao SRERIS Rl U alr o R R ongsRRTRL | he
data of -tthe GH@budiondatakmanek.subbaudie is ehesdedsingtle CH1Gudid'@agppar at us
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audi o signal as dual nono audio data. The multi voice audio signal is 30

formed of mai Hel@ditds assumed thahmplrality ofiaudio data streams existr &soanled, t he
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into the CHL audio data. Wen data is reproduced, an audio data streamis
détoded iduabmane &He thet inusub-atstia dataistréeameae mgllidedd theauseraanselect
rrulti-voit\& Cfleé@ﬁg%r' The CHO audio data is main audio data and the CH1
audi o data’i audi o data. Here, it is assuned that a plurality of audio
data streans exist. As an exanple, when two audio data streans exist in an

AN data stream the user can select one anong the two channel s. \Wen the
sel ected audi o data streamSUYMMARY OF THE INVENTION

It is an object of the present invention to provide a method of assigning a

channel identification (ID) to a sub-audio data stream included in an audio data
15 stream when each audio data stream is in a dual mode in an audio/video (A/V)
stream including a plurality of audio data streams.

It is another object of the present invention to provide a method of
selecting the same kind of audio channel by following up the audio channel
selection input of a user although a program or an audio data stream is changed

.20 in an A/V device for reproducing a plurality of audid data streams which allow a
| dual mono mode.

It is still another object of the present invention to provide an apparatus
Suitable for the above method of selecting audio channels.

Accordingly, to achieve the first object, there is provided a method of

25 ~assigning audio channel IDs, wherein channel IDs 2n-1 (n is the order of
precedence of audio data streams, 1, 2, 3, - - -) are assigned to audio data
streams in an audiol/video (A/V) data stream including at least two kinds of audio
data streams, each of which is in a dual mono mode.

To achieve the second object, there is provided a method for selecting

30 audio channels of an A/V data stream comprising a plurality of programs, each



10 dual nono data, that is, sub-audio data streans are included, the user
can select two channels. SUMVARY OF THE I NVENTION It is an object of the
present invention to provide a nethod of assigning a channel
identification (I1D) to a sub-audio data streamincluded in an audioNtVail8h
15 stream when each audi o data streamis in a dual node in an audi o/ vi deo
(AN) streamincluding a plurality of &udio data streams. It is another

obj ect of the present invention to provide a nmethod of selecting the sane
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provi de an apparatus suitable for the above nethod of ecting’ audio
channel s.comsing the steps of adieiney pragramfis changéd txcanothee peogrampr ovi ded a
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10 the program which was being reproduced before the program was changed,

selecting the sub-audio data stream.

To achieve the third object, there is provided an optical recording and
reproducing apparatus, comprising a pick-up unit for picking up an optical signal
from a disk, an RF AMP for converting an optical signal generated by the pick-up

15 unit into an electrical signal and extracting a servo signal and modulated data, a
digital signal processor for outputting a cdmp_ressed AV data stream by
demodulating the modulated data provided by the RF AMP, a servo unit for
receiving information from the RF AMP required for controlling a servo and the
system controller and performing a servo operation, an AV codec for decoding

20 the compressed A/V data stream provided by the digital signal processor and
outputting an A/V data stream including a plurality of audio data streams, a key
input unit for inputting the key input of a user, and a system controller for
performing user interfacing through the key input unit and controlling the pick-up
unit, the RF AMP, the digital signal processor, and the AV coded, wherein the

25 system controller searches whether there is a sub-audio data stream having the
same channel ID as the channel ID assigned to the sub-audio data stream of the
program which was reproduced before the program was changed in the changed
program when one program is changed to another program and selects the sub-
audio data stream having the same channel ID as the channel ID assigned to the

30 sub-audio data stream of the program which was reproduced before the program
was changed in the changed program.



and have a series of IDs according to a predeterm ned order of precedence,
conprising the steps of when a programis changed to anot her program
searching whether there is a sub-audio data stream having a channel 1D
which is the sanme as the channel 1D assigned to the sub-audi o dat aNg{ 7&am
of the program which was being reproduced before the program was changed,
in the changed program and when there7 s the sub-audi o data stream havi ng
a channel |ID which is the same as the channel ID assigned to the sub-audio
data stream of the pr@RIEMDESCRIPRIONEDRTHEDRAWMNGSbef ore the program
was changed, _Iisel ecting the sub-audio data stream To achieve the third
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program was changed in the changed program - 7 NOV 2005
DESCRIPTION OF THE PREFERRED EMBODIMENTS

15 In a method of assigning an audio channel identification (ID) according to

the present invention, a separate channel ID is assigned to each audio channel
included in a program.
Table 4 shows examples of channel IDs assigned to data streams when |

three audio data streams are recorded on one program.

20 , Table 4
Non dual mono Dual mono
‘ Channel ID Channel ID
Data stream 1 11 CHO 1
CH?1 2
| Data stream 2 3 CHO 3
CH1 4
Data stream 3 5 CHO 5
CH1 6




7 BRI EF DESCRI PTI ON OF THE DRAW NGS The above objects and advant ages of the
present invention will become nore apparent by describing in detail a
preferred enbodi nent thereof with reference to the attached drawings in
which: 5 FIG 1 shows the structure of packets in an MPEG system ~FINV 2805
shows the structure of a pack in the MPEG system FIG 3 shows audio
signals in each channel; FIG 4 shows & exanple of an apparatus for

decodi ng and outputting the data of a dual nono channel; 10 FIG 5
schemati cal | y I8rdher casestexsitding thedualdnono aask, raanndLi@isnsuch asi2h+1  voi ce
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met hod of assigning an audi o channel 1dentifticatio ng to the
present ilRPgcftdroare giverpalChtle channel 1D is assigned to each audi o channel
| Ds assigned to
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are sequentially selected and output. When the user selects a channel ID, the
audio data stream corresponding to the ID is selected, decoded, and output.
In the audio channel selecting method according to the present invention,
10 w'hen a program is changed, the audio channel selected in a previous program is
followed up and selected in a next program. Also, when there is no audio
channel before changing the program, a default audio channel is selected.
Here, it is assumed that a new data stream is input when data is |
reproduced. Audio data different from a previous data stream may be recorded in
15 the new data stream. For example, while one audio data stream, which is dual
mono, is being recorded in the previous data stream, two data streams which are
not dual mono are recorded in the new data stream.
In the audio channel selecting method according to the present invention,
when data corresponding to a channel ID which is to be reproduced}éxists, the
20 data is selected and reproduced. When there is no corresponding data, by
default, the data corresponding to the channel ID-1 is selected and output.
When there is data corresponding to the channel ID which is being
reproduced, the data is selected and reproduced. When there is no
corresponding data, the current channel ID-1 is searched when the current
25 channel is eve'nly numbered. When data corresponding to the channel ID-1
exists, the data is selected and output. When the data does not exist, the data
corresponding to the channel ID 1 is selec{ed and output. When there is no
corresponding data and the current channel is oddly numbered, the data
corresponding to the channel ID 1 is selected and output.
30 Table 5 shows another example of combinations of audio data streams.
Table 5



8 I n other cases excluding the dual nono case, channel IDs such as 2n-1
(n=1, 2, and 3) are given. At this tine, nis the sane as a data stream
nunber. In the case of dual nono, channel I1Ds 2n-1 are given to CHDNIRUES
and channel |1Ds of 2n are given to CHL. 5 Wen the user presses an audio
change key through an apparatus such s a renote controller, nunbers

| arger than the currently reproduced chlannel ID are sequentially selected

and out ppt—wWher—the—user—seteets—a—charnrel—t-bB—the—audi-o—data—stream
correspon®rogramoithe 1D is selected, deq@egranand output. In the audio
channel getrecting mMethodraccordimyg to tHepresent—nventom—0—when—4
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stream whieh—ts—duatl—reRe—-S—berhrg—+edorded—-h—the—prev-eus—data—streéam

two data streans which are not dual npbno are recorded in the new data

stream In th ' | . ' 0 resent

nventi on, | whoh HAEE AL e R s A B RO R RS

r epr oduc egprexdustion of progra® 1Jancoutput alidiotsighaigichiaiyeadnarg ord¥rest CHere i s
' data, by default, the data correspondi to the channel

no correspandin n

ID1is & ﬁ&@%‘% %m%nym@rt@#Hnomér@ta§traamanumb¢re1s;£gﬂ@pﬁ§m datahe

channel LR linbsr SSAAICH (A AGUER sirblif fifiged £ el ected and repr oduced.
ng data, € cur

‘When there I's no cor'respondi ent~'channel ID-1 is searched
wen the curr &he pragrameis igprediesdd/by ssleetitg CHY6ithe data spea@spondi ng to

the channel 1D-1 exjsts, the data is selected and output. \Wen the data
does not Whsgchappel Whis3 apd itris siesinad Matitbe next pregrami2 hereprpdueed.dtt ed and

oddry nuteveaionad iiffer AR T IEAnARkIR TRASE plief e S8 2 e an

out put . corresponding to the channel ID 3 exists in program 2, the data stream 2 is

reproduced.

15 ' When the program 1 is reproduced by selecting CH1 of the data stream 2
whose channel ID is 4 and it is desired that the next program be reproduced, it is
investigated whether the data of the channel ID 4 exists. Since there is no data

~ corresponding to the channel ID 4 in the program 2, the data stream 1 whose
~ channel ID is 1, which is the default channel, is selected and re'produced.

) In another preferable method of changing channels, it is investigated
whether there is a channel ID 3 obtained by subtracting 1 from a channel ID 4.
When the channel ID exists, the channel ID is selected. When the channel ID
does not exist, the data stream 1 whose channel ID is 1 may be selected and
reproduced. In this case, since the data of the channel ID 3 exists, the data of

25 the channel ID 3 is reproduced.

According to the method of the presént invention, when the channel ID is
oddly numbered, the channel is the main audio channe!l in non dual mono or dual
mono. When the channel ID is evenly numbered, the channel is a sub-audio

channel in dual mono.



30 Table 5 shows anot her exanpl e of conbinations of audi o data streans.
Table 5 - 7 NOV 2005 9 10 15 25 Program 1Program 2 Data stream 1CHG,

channel 1D 1Data stream 1Channel 1D 1 (dual nono)CHL; channel 1D 2{pgpy quI
nono) Data stream 2CHG, channel |D 3Data stream 2Channel 1D 3 (dual

nono) CH1; channel I D 4(non dual nono) {c?r exanpl e, when the user presses an
audi o changi ng key during the reproduction of program 1l, an output audio
signal is changed ka%t he or der e data stream nunber 1, CHl of

the data stre user C@'@‘%ﬁé“ﬂf’é’d&%?éa”@ﬁ | i isprelersble to thgmgetthatof the
data str Etﬁ@‘cgélﬂﬁmﬁris %haﬁ\gﬁﬁ é‘?é#?%fel%?og vg@eéﬁ&%%%%ﬂﬂepéf c}ﬁ? lﬁagltﬁ dt ﬁé’ta%'o of the

data stream ose C esire e next
program 2:|$&snfieq)irmisepdratéaudiosdéta\sasamfedasmmmas ddat mond. t he channel ID
3 exists. Since th datg}[‘streamZ rres&!&dl ng to the channel 1D 3 exists

in program 2, Agserdipgdo ?@Hﬁﬁozch%‘”ﬁ pelgat meth%@hthermewraigmﬁtm
r@roduc%&yafggtafat%@%r@gkeg s AR BRI ot aR AFOREL -0 © 4 and

is desired pr ogr am be’ repr [ nves"t'| gat ed

whet her taheiol et permrmétbnmthemmedespméngmmﬁcs dafd stesarh bade ciranye Wahe
correspondl ng (%He channel 1D 4 in the program2, the data stream 1l whose
channel IM&X gudio qaAsiread isrRerfsmegt t channel, is sel ected and r epr oduced.

R & e S
4. \Wen i$ hmictainetévérDwbehthe prctgremba:rnaabedi Dis selected. Wen the
channel ID does not exist, the data stream 1 whose channel IDis 1 may be
st ect ed and However, when there is no corresponding audio channel, the channel must
| be changed to an appropriate channel and the changed channel must be
selected. At this time, CHO, which is the default channel, is selected and
reproduced or the channel closest to the currently selected audio channel is
searched for and then reproduced (when the channel ID is evenly numbered,
15 namely, in the case of the sub-audio data, the main audio channel can be
considered to be the closest channel, which is the oddly numbered channel
ID-1).
Also, when there is no audio data stream corresponding to the currently
set channel ID, the channel ID is stored and a basic channel is selected and
20 output by the above-mentioned method or the closest channel is selected and
reproduced, and when the audio data stream corresponding to the above channel
~ ID appears, the data is selected and output.’
This is done in case the user selects and reproduces a sub-audio channel,
then selects and reproduces another program which does not have sub-audio for
25 a short time, and selects and reproduces the briginal sub-audio when the
program with the sub-audio is reproduced. By not doing so, the user must
perform changing in order to reproduce the sub-audio.
"FIG. 6 is a block diagram of an optical recording and reproducing
apparatus suitable for the present invention. A/V data is recorded and
30 reproduced using a recordable disk. The function of the optical recording and

reproducing apparatus can be divided into recording and reproducing.



reproduced. In this case, since the data of the channel ID 3 exists, the
data of the channel ID 3 is reproduced. According to the nethod of the
present invention, when the channel IDis oddly nunbered, the chanhdVil&l5
the main audi o channel in non dual nmono or dual nono. When the channel ID
is evenly nunbered, the channel is a sdb-audio channel in dual nono. - 7
NOV 2005 10 When the user changes the audio channel, it is preferable to

t he user that Dynirg theareeerding of katayeuh A¥gaddt 446 comprkbstively enbedediannel  of

h di .a ] | ified i t di o dat tr,
ol asel 11 QY VauBITroRiRE Trom Btk aitsid B Brgede o ren i ssupacenagene: nod of
the presedid provRids iﬁfbrmaﬁo\ﬁﬂﬁﬂh@ﬂné@'ﬁildﬁé@ﬂ?@'d&ﬁ\ éé’se{cﬁdétspﬁl Yieflal t NE

. ! agn! al *.
change frommain audio to sub- audi0o is performed In e correspondi ng

audi o datsigralmsacesasd (RSP d20aeteiveh éhe AdY dateuslippliedtfeons thie AW dorleger f or ned.
n the r._selects.one audip channel, the currently sele channel is

\r/r\gnt ai neﬁ@éﬁ'g@ﬁ@fdﬂtf@%%ﬁ’&%‘rﬂr‘gc%%’ﬂﬂﬁﬂf’"?ﬁc% 90%%8h@ﬂ§ i's no

cor r esporglri@mautbquiatian B9la pidirt Hﬁﬁﬁ& i 198 % opriate

channel ;ﬁr?d t he changed c aanFr)leI neicjrst eh se égp&%h@ﬁ?‘t:ﬁ?\grﬁrﬁ@u&%

whi ch. i snplfiedéRELAVPY H30rosinyeits ededtricalatata pibvidepbp theeB§Pot20 imto ahannel

cl osest tot.th .curLentIy sel ected audi o channel is searched for and then
reproducéﬁ)' ¥H"8he channel 1D is evenl y nunbered, 15 nanely, in the case

f the b- audy g; i ' | : | : to be the
gl osest Sghanzg} ?Icﬁﬁ?rgﬁm}t2%@'%@#%%%?2@%%%%@ tﬂﬁg%?'b%ﬁ%ﬁﬁ?'her e is no
aldi o datfeors theeRifi AWIPY €30 on dhe gliskaaridhperdormming fdousireeand trackiag. 1Dsertvbe

channel [D.i tored and a basic channel is selected and 20 out put by the
above- neﬁ’ﬂ'tof%ﬁr%‘fﬁ?d”g}mﬁqéndfa%'é%q frranyellinga sevedtase theBF AMBr oduced,

200 e EA RS0 SR ORATIRLE BRI B Qi sbove chael 1D

sel ects and r diveosistern aontrollent®0 confralsrthé entire system, determines the
encoding mode of audio data, records data on a disk, and controls the data.

15 During the reproduction of data, the pick-up unit 140 picks up an optical
signal from the disk on which data is stored. Data is extracted from the optical
signal. The RF AMP 130 converts the optical signal from the pick-up unit 140
into an electrical signal and extracts a servo signal for controlling the servo and
modulated data.

20 The DSP 120 demodulates the modulated data of the electrical signal
provided by the RF AMP 130 corresponding to the modulation scheme used for
modulating the data and removes additional data by performing the ECC. The
servo unit 150 receives information required for controlling the servo from the RF
AMP 130 and the system controller 160 and performs the servo operation.

25 The AV codec 110 decodes the compressed A/V data provided by the DSP
120 and outputs an A/V signal.

The system controller 160 performs user interfacing, for example, it
processes the key input of the user, controls the pick-up unit 140, the RF AMP
130, the DSP 120, and the AV codec 110 by the above method, and analyzes an

30 audio data stream and controls the pick-up portion 140, the RF AMP 130, the

DSP 120, and the AV codec 110 so as to select and reproduce corresponding



then sel ects and reproduces anot her program whi ch does not have sub-audio
for 25a short tine, and selects and reproduces the original sub-audi o when
the programwi th the sub-audio is reproduced. By not doing so, t he- 4@V 2005
must performchanging in order to reproduce the sub-audio. FIG 6 is a

bl ock di agram of an optical recording and reproduci ng apparatus suitable
for the present invention. AN data is #2corded and 30 reproduced using a
recordabl e disk. The function of the optical recording and reproducing
appar at usausho deta whendecommaodfecchatiging thedaudiprobdnnehig receivedi@on2805 11
Duri ng tggeé(r.ecotr di.gg{zﬁf data, an AV codec 110 conpressively encodes an AN
signal r i Ryt ! he outside by a predeterm ned conpression schene and
provi des i nfor i 8880y rotel( |0 : i @it al
signal pr ocess%grim(e%gggqag?g%ye’cel \%dé'iﬁ? ﬁgft%}\leﬁgta slagaﬁ%fag“ ﬁ%ﬁﬁ‘ﬂ@'% codec
5 110, asyegenst iadentioryibis phssibld to followagsiensarae chanme! wheny @caudio code

( ), and erfo modul ati on a predet erm ned nodul atiopn schepe. A

hi gh freq%%’ﬁ@ys Sﬁ%ﬁ?ﬁ%?s?'ﬂﬁ'%@%@gCEGHR}%H%Q%S%%PP?%'S ghihe HY0i ded by
the DSP 1dfaisie@nan optical signal. A pick-up unit 140 includes an
actuator for recording the optical signal 10 fromthe RF AVP 130 on the

di sk and per f dkedondingdoibké mgdenchannet kelegting\netheds ofuthietpréséhtrieveritiors
informati.ﬁn regg}i{lrid fPr controllin servo fromthe RF AMP 130 and a
syst em cdhtSrRASSHE 1@ fpllownep dm ArdicdTodke selecias byradisey syemMigAtd ol | er 160
controls [y pal encodi ng node of audi o data,
records dﬁgpgrﬁbgkgiaztﬁégsmda %génﬁg%gﬁ?@e&gat a. 15 During the reproduction
of data, the pick-up unit 140 picks up an optical signal fromthe disk on
which data is stored. Data is extracted fromthe optical signal. The RF
AWP 130 converts the optical signal fromthe pick-up unit 140 into an

el ectrical signal and extracts a servo signal for controlling the servo and
nodul ated data. 20 The DSP 120 denodul ates the nodul ated data of the

el ectrical signal



provi ded by the RF AMP 130 corresponding to the nodul ati on schene used for
nodul ating the data and renoves additional data by perform ng the ECC. The
servo unit 150 receives information required for controlling the sey\f\mvfzﬁdgm
the RF AMP 130 and the systemcontroller 160 and perforns the servo
operation. 25 The AV codec 110 decodes the conpressed AN data provi ded by
the DSP 120 and outputs an AN signal. The systemcontroller 160 perforns
user interfacing, for exanple, it processes the key input of the user,

controls tl@,@hl&:igl&éﬂgeéqg_t 140, the RF AMP 130, the DSP 120, and the AV

codec 110 t hod, and anal yzes an 30 audi o data stream and
contirol s the pi ¢k- upAraétoayf HAQigring alfic M3 i the AV
codec 110 so as to select and regro uce lcorragé%@ﬁ%%'ﬂﬁgzajlgﬁg)@%%ﬂlZ audi o
dat 2 when &haonetdRa 2nod (phisithg atdartof prechidencaahaedioidata steawed1f2,@n-a  key
i nput unit, . i.oned ove, accordin 0, the channel | D assigning
net fod of t)hla7erg a&?@é‘gﬁ%aﬁ@&ﬁ? _,tréqm?‘g’%ég&ﬁ}"édﬁ%mp F'@W #eame sane
chamnel whérladingutlicasbed Bk of auiR) Baiacdidains28a09BE A §lif el channel
IDs to the channels of the audio data streans. According to the audio
chafnel seM&EiITAgderet hods of the present invention, it is possible to
follow up the audi o node selected by a user even when a program or an
audi o data streamis changed. - 7 NOV 2005 13 What is clained is: 1 1 - A
met hod of assi gpi ng TN nIRE@BP Elaith e Whdkin¥hi ;GH% oMRLFt annel
IDs 2n- 1 (n is the order of prece er'lceegéfhlﬁg:hgﬁ@é' ata%rtsrean%!%??o???% - -
3 -% are aSkegynsinaudediini theduidio datesineam mralnaliih thevéabeoof(mMai)audis a st ream
4 igcludin %t% L east t&\gnki ds of aydi,o data streans, each of which is in a

t
dua 5 o sltgams an in the case of sub-audio data streams.




1 2. The nethod of claim1, wherein channel nunbers of dual nono data 2
streans included in the audio data streamare 2n- | in the case of main
audio 3 data streams and 2n in the case of sub-audio data streans._t ngy Mgy
2005 14 Abstract of the Disclosure A nethod for assigning a channel
identification (ID) of an audio signal by 25 which it is possible to
follow up and sel ect the audi o channel selected by a user even though a
program or an audi o data streamis changed,in an audi o/video (AN) device
for reproducing a programincluding a plurality of audio data streans, a
met hod for sel ecting audi o channel S| . and an apparatus

sui tabl e therefor are provided. T(]\Z)b S%ﬂ%&hugplé‘g@é&i ng the audio 30
channel s of an A/ \A detlrodforessigning adhagne! igkstifidation (10f) dirGIRIB sighafby

progr including.at |east two kinds of audio data streans, each audi©o
dat a $fream V‘%Heh ﬁd? HSS%lEFq todellow\p and salest theaudio channakselpsiadbyuasisant

repeat ed and rd C j l ; r of

pr ecedence, |ér?%?ﬁgg§gg't§ ﬁeé rS@Eagngg} gﬁ %&\aﬁfgﬂsq%etagr} %g%ﬁglgé?@%%g%&{'@ggnot her
program sear{&W)ndpvideefdneepddutingr ® pregransinbludirdi Dpldiediny of aadio diaxi ng a
channel D which is the sa]rre as the channel 1D assigned to the sub-audio
data stream StreS. ArBgiher Iahselrcting audisi dhgnnelsrusing e samarand a2 progr am

was changed, 4 o (b I 5y el ined. §hat
ther e 1 ot he STREr s SIRGIEdnGHERS: &8 00k e ilinol e diR BT R S
as t 80 channehahfeBusiagn&lV datats@an inchiding apairality bf progams) babh rograa am
whi ch was bei.ng reproduced before the pro&rﬁam was changed in the step (a),

sel ec'éli ng thdn U‘B‘Patﬂil‘%ﬁs(!&ﬂ@kﬁlqse%ﬁﬁu%éé tfﬁﬁf:’ﬂ&; eapl auﬁli%d@*@ Stfﬂaf%eldegt ing
IRTRC S TR e

series of IDs according to a predetermined order of precedence, includes the

steps of (a) when a program is changed to another program, searching whether
35 there is a sub-audio data stream having a channel ID which is the same as the
channel ID assigned to the sub-audio data stream of the program which was
being reproduced before the program was changed, in the changed program and
(b) when it is determined that there is the sub-audio data stream having a
channel ID which is the same as the channel ID assigned to the sub-audio data
40 stream of the program which was being reproduced before the prdgram was
changed in the step (a), selecting the sub-audio data stream. According to the
method for selecting an audio signal, it is possible to follow up the voice mode
selected by a user although a program or an audio data stream is changed.

FIG. 6



