. CONTROLLI NG APPARATUS BACKGROUND OF THE [ NVENTION Field of the nveﬁti'on"L
"%/ The present invention relates a record nedium —areproducing apparagu
< reproducing system and a 'renote controlling r ui taj‘bl e for
- learning a | anguage using for exanple an opti CH@HHW%H@M@ di sic.
Description of the Related Art To learn a fore , the | earner
- 'shoul'd repeatedly listen to basic words, phrases, dW¥°" sentences and
"~ repeatedly speak them Foreign |anguage |earning materials that have
record nedi ums OREGPROhMERGUMS &I RODUEINE R RN T ON®ETGeshayr Nt | ve
speakers "have been nmarketed. A |earner sonetines records a |anguage
program repeatedly | SY¥S&RY,t ANDI REMOTE fICANTIHAIEL ING Arpaadditd on, the
| earner sometinmes records his or her pronunciation and checks them As-
such foreign | anguage | ear niBPRCHKeREVNEI OF THE| BYVENTHABt cassette tapes
"have been widely used. However, with an anal og conpact cassette tape, .it-
takes a tine el Qsdhe daenieoncord position. Thus, it s inconvenient
- to repeatedly listen to the sane part r practice the pronunciation. In’
“addition, analog conpact% &t tt’a‘b%%ngbo?ﬂo¥eb@6%$d@ 5¢F9¥ei ent sound

quality. - - - :
q o y medium, a reproducing apparatus, a reproducing system,

| | ,/RECORD MEDI UM REPRODUCI NG APPARATUS, REPRODUCI NG SYSTEM AM?(BEN%E,

and a remote controlling apparatus suitable for
learning a language using for example an optical-
" magnetic disc.

Description of the Related Art

To learn a foreign language, the-learner
should repeatedly listen to basic words, phrases, and
sentences and repeatedly speak them. Foreign language
learning materials that have record mediums on which
words and sentences were pronounced by nafive speakers
have been marketed. A learner sometimes records a |
language program, repeatedly listens to it, and
practice it. 1In addition, the learner sometimes
records his or her pronunciation and checks them.

As such foreign language learning materials,
~analog compact cassette tapes have been widely used.
However, with an analog compact cassette tape, it takeé
a time to access a desired record position. Thus, it
1s inconvenient to repeatedly listen to the same part

; . .ar practice the pronunciation. In addition, analog
compact cassette tapes do not provide sufficient sound

quality. e

e
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- *@00002* 2 In recent years, such anal og conpact cassette tapes have been
replaced with:Mni Discs (trade mark: hereinafter referred to as MD). Wth
.‘an MD, data can be recorded and reproduced. In addition, with an MD, a
desired record position can be accessed at high speed. Mreover, the sound
quality of an MDis superior to that of an anal og conpact cassette tape.
Furthernore, it is easy to handle an Mp. Thus, it is expected that MDs

~..'wi.l | become excellent foreign |anguage learning materials. Wen a |earner
~learns a foreign 1l-angudge,rewentoryshes ofdwerh pardlorgrcangapeataopetasi on
- . and a search . operation so as to repeatedly |earn each word and each
/.. sentence. | n &&P¥D, hdatea heemureagettad tvi th phirti dulsrs a@rsadeamedk U- TOC
" (User Table of Contents). In U-TOC, program nunbers and start/end

-.. search operat
. assunption

. ‘addresses of igdiedindfdier predgraes! &re amitjed. Wirtha afl 30+ ebrtotiueimg
. appar at us thgt reproduces data froman MD, the repeat operation and the
PEn T&COHES Gfed SRRATUFerDC. Hhedold e bedt e ¥ped in the
o | t hat .nmusj c dat%&is r.ecor ded. g%g maxi num nunber of prograns .
..“that can be minagéd W ErBITEET LI Capdif ARG St i Fechait to an
~.-MD,” the maxi r Qf  prograns that is. 255 panaged with U TOC is
sufficient. '%&éﬁe‘mgﬁ‘% asr?élg‘é‘geq“c?a]tlgtﬁ St gt 1% speE Lo to |
K that of an analog compact cassette -tape. Furthermore,A

it is easy to handle an MD. Thus, it is expected that
‘MDs will become excellent foreign language learning
materials.

When a learner learns a foreign language, he
or she often performs a repeat operation and a search
operation so as to repeatedly learn each word and each
sentence. In an MD, data is managed with a particular
area named U-TOC (User Table of Contents). In U-TOC,
program numbers and start/end addresses of individual
programs are managed. In a -disc réproducing apparatus
that reproduces déta from an MD, the repeat operation
and the search operation are performed with U-TOC.

The MD has been developed in the assumption

that music data is recorded. The maximum number of

programs that can be managed with U-TOC is 255. When
music data is recorded to an MD, the maximum number of
programs that is 255 managed with U-TOC is sufficient;

However, when language data is handled, since,'
a word or a sentence is one record unit (or one recota

element), the number of programs managed with U-TOC is



.*> a word or a.sentence is one record unit (or one record elenent), the
-nunber of progranms managed with UTOCis 3 insufficient. In other words,
in | anguage data, data is accessed as a word such as "Cat" or "Dog" or a
sentence such as "This is a book." or "Good norning." Such a word or such
a sentence last only several seconds. On the other hand, an MD has a
storage capacity of up to 74 m nutes. Thus, the nmaxi mum nunber of
prograns that is 255 managed with U-TOC3is insufficient. To solve such a
program a new nmanagenent area may be added or U-TOC may be nodified so as

t i th f t hat b d. inth

case, there w 11> be STs Tt bri i EEe bRt o1 o RO TR 9975 CHIEETS AND

| SUMVRRY OF THE | NVENTI. N, They §1 9K, ai), ol et of J e greseqt | nvention is
to provide a record medium - a reproduci hg apparatus, a feptoducing system

and a remote COTONd NicrAPRAr akis, Lhat, allow STl |elodGRLt i s di vi ded

from one program managed w a managenent area to be accessed and the

conmpati bi lity duribex mdrd almedicA { idstcasRectadf ddie, agent) invention is
a record nedium conprising a managenent area for nanaging a record

position of a AN @M thPEHAMhAEA i) Wiy .8 S sdQnal

i s.recorded, the cue signal _ ‘
capacity of up to 74 minutes. Thus, the maximum number
of programs that is 255 managed with U-TOC is
insufficient.

To solve such a program, a new management
area may be added or U-TOC may be modified so as to
increase the number of programs that can be managed.
However,_in this case, there will be a problem with

respect to compatibility.

OBJECTS AND SUMMARY OF THE INVENTION

Therefore, an object of the present invention
is to provide a record medium, a reproducing apparatus,
a reproducing system, and a remote controlling
apparatus that allow smaller record units diwvided from
‘one program managed with a management area to be
accessed and the compatibility to be maintained.

A first aspect of the present invention is a
reccrd medium, comprising a management area for
managing a record position of a program, and a program
area in which a cue signal is:recorded, the cue signal
being superimposed with the program, the program being
divided into a plurality of record units with the cue

signal.
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bei ng superinposed with the program the programbeing divided into a
plurality of record units with-the cue signal. 4 A second aspect of the
present invention is a reproducing apparatus, conprising a reproducing
means for reproducing a signal froma record nedium having a nanagenent
area for managing a record position of a programand a programarea in
which a cue signal is recorded, the cue signal being superinposed with the
program the programbeing divided int® a plurality of record units with
the cue signal, a cue signal detecting neans for detecting the cue signa

(oproduced Trom LN noPLOElAg JEANS. e BRI LOL. APCeSen fORhTOLIENd

each program corresponding to a record position nanaged In

area, and a meansrodi @SS oML Ol Ldmgr each, of Fesord, '%prggggded

corresponding to the cue signal detected by the cue " signa cting

means. A third@aspegirafudiiey p esegial WeSH i ONrdSofd hEPT GHUCE POy St €M
conprising a reproducing portion for reproducing a signal froma record

medi um havi ng reanapETegemEnte Ar e frddn ARNEPI N S 0L Sk POSHE | o OF a
program and a programarea in which a cue signal is recorded, the cue
signal bei ng SUpHampeyet aviptodimn oregriamwhieh pr cgrean heidy s vi ded into
a plurality of record units with the cue signal, and a renpte controlling
portion, wherdigfanfed.egisdudind ippral dreing superimposed with the

program, the program being divided into a plurality of

record units with the cue signal, a cue signal

detecting means for detecting the cue signal reproduced

from the reproducing means, a means for access-

controlling each program corresponding to a record

position managed in the management area, and a means

for access-controlling each of record units divided

corresponding to the cue sigdal detected by the cue

signal detecting means.

A third aspect of the present invention is a

reproducing system, comprising a reproducing portion

for reproducing a signal from a record medium-having -

o}

management area for managing a record position of a
program and a program area in which a cue signal is
recorded, the cue signal being superimposed with the
proéram, the program being divided into a plurality of
record units with the cue signal, and a remote
controlling portion, wherein the reproducing portion
has a reproducing means for reproducing the management
area and the program area of the record medium, a

travel controlling means for traveling the reproducing



has a reproduci ng neans for reproducing the managenent area and the
program area of the record medium a travel controlling nmeans for
traveling the reproducing 5 neans corresponding to a record position of
the managenent area reproduced by the reproduci ng neans, and an ‘
outputting means for outputting a programand a cue signal of the program
area reproduced by the reproducing neans, wherein the renote controlling
means has a detecting neans for detectgng the cue signal that is output
fromthe outputting neans of the reproducing portion, a storing nmeans for

storing a reprpduction. 5$§§%§Itéh§ £§§é?%35é%%?f§$?%50%%the repr oduci ng

portion when the cue sign ected ec ans, an

operating neaﬂﬁarﬁﬁerﬁ@#@ié‘ﬂeéQJ?%?%(E%EQQ&'%?%H@%}&& ﬁ){cglnraé%ﬂsleach of

a-plurality of record units W th e cue ‘signal,

transferring reansad cbutg@ensf&f hdeh & £5ANSEEHucomnd L g the apgrating

means and a reproduction address stored in the storing neans to the travel
control ling meanssiofndlhes f e dbiEd B Os £é HNre prrsivhed @l dhe operating

means of the renote controlling portion is operated, the travel
control i ng meaaBradunigls mdens & efieckicn Nghdreddito O rF@sRsIdi gy tre dhe
- reproduction address stored in the storing neans of the renpte
control | i ng pdras ch.detaafuinh reespectfaf ddteeqrigsernthd muantsiamdls that enot e
controlling apparatus for controlling a
1s output from the outputting means of the reproducing
portion, a storing means for storing a reproduction
address of the reproducing means of the reproducing
poftion when the cue signal is detected by the
detecting means, an operating means for causing the
reproducing means to travel for each of -a-plurality of
record units divided with the cue signal, and a
transferring means for transferring a transfer command
of the operating means and a reproduction address
stored i1n the storing means to the travel controlling
means of the reproducing portion, and wherein the
operating means of the remote controlling portion is
operated, the travel controlling means travels the
reproducing means corresponding to the reproduction
address stored in the storing means of the remote
controlling portion.
A fourth aspect of the present invention is a
remote cecntrolling apparatus for controlling a
reproducing apparatus that reproduces signals from a

first record medium and a second record medium, the

first record medium having a management area and a



reproduci ng apparatus that reproduces signals froma first record nedi um
and a second record nedium the first record nedi um having a managenent
area and a 6 programarea, a record position of a program being managed
in the managenent area, the programbeing recorded in the program area,
audi o signals of at |least two channels being recorded in the program area,
the second record nedi um havi ng a nanagenent area and a program area, a
record position of a program being managed in the managenent area, the
program being recorded in the program area, the program area being

Firec channel PrEURon afsel Satsy s G aup s ot IO ThdidlS one

first channel, "a“°cue signal one

program bei ng di,vided ; rt}thlgl a2l ey Qfed €GHd .p%gtr%gl\gk}er]ﬁﬁe cue

signal, the renote controlling apparatus cdnprising-a detec g neans for

detecting thereedrgle@nah &RAl pre QURP Y dof, 0L diRE JigRIA %UijngitaFl Atus, a
determ ning neans for determ ning whether the current record nediumis the

first record medi ehaghelBebeeagnd dc@GRlcd TRAitW® pIeRendi RGN whet her the
cue signal is present or absent, a switching neans for outputting the

audi o si gnal seabnat rkeastd neadichanaelisg epreducethehromriehe anfd st record
medi um when the determned result by the determning neans is the first
record nedi unpardrior areat pat rergriheoaudiionsiognal pabgtrhe bieisig channe
reproduced fromthe second record nmediumto the second
managed in the management area, the program being
recorded in the program area, the program afea being
composed of at least two channels, an audio signal
being recorded on a first channel, a cue signal being
recorded on a second channel, one program being divided
into a plurality of record units with the cue signal,
the remote controlling apparatus comprising a detecting
means for detecting the cue signal that is output from
the reproducing apparatus, a determining means for
determining whether the current record medium is the
first record medium or the second record medium
depending on whether the cue signal is present or
absent, a switching means for outputting the audio
signals of at least two channels reproduced from the
first record medium when the determined result by the
determining means is the first record medium and for
outputting the audio signal of the first channel
reproduced from the second record medium to the second
channel when the determined result by the determining

means is the second record medium, and an outputting

means for outputting the audio signals selected by the



channel when the determned result by the determining neans is the second

record nmedium and an outputting neans for outputting the audio signals
selected by the 7 switching nmeans. In the above-described structure,

program managed with U-TOCis divided into a plurality of
is recorded to each record wunit. An audio signal of for exanple

cue signal
a word or a

or a sentenceuJitchishplepgriod can be accessed and

one

record units.

sentence in a short period is recorded to each record wunit.
Wth the cue signal, prograns that exceed the maxi mum nunber of prograns
managed with U-TOC can be handled. An audio signal of for exanple a word

ot her objects, features and advantages of the present invention wll

becone nore

apparent imnl itglt adfodhaidsdt avidss datailed dascrinid.on, of a

A

reproduced. These and

best node enbodi nent thereof, as illustrated in the acconpanyi ng draw ngs.
BRI EF DESCRI PTilaGNgeR8 THIE hDRANONGS s Figrided Simib extpnnad 1 iyew show ng a
repr oduci ng apparatus and a reproduci ng system according to the present

i nvention;

t abl e show ngu§éét-or Ap gudgoTeggnal of for example a word or a

sentence in a short period is recorded to each record
unit. With the cue signal, programs that exceed the
maximum number of programs managed with U~TOC can be
handled. An audio signal of for example a word or a
sentence in a short period can be accessed and
reproduced.

These and other objects, features and
advantages of the present invention will become more
apparent in light of the following detailed description
of a best mode embodiment thereof, as illustrated in
the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Figﬂ 1 is an external view showing a
reproducing apparatus and a reproducing system
according to the present invention;

Fig. 2 is block diagram showing the overali
structure of the reproducing apparatus according to the
present invention;

Fig. 3 is a table showing sector 0 of U-TOC
for managing record positions of individual programs;

Fig. 4 is a tablé showing sector 1 of U-TOC

for managing character information corresponding to

Fi gecorids uplidck dibagrnamssiymeing. ¢ heecveteal [to staaictiyeaf t he
reproduci ng apparatus according to the present invention; Fig. 3 is a



‘for managi ng record positions of individual progranms; Fig. 4 is a table
showi ng sector 1 of U TOC for managi ng character information correspondi ng
to 8 individual prograns; Fig. 5 is a block diagram showi ng the structure
of a renote controlling apparatus according to a first enbodi nent of

pr esent

for a cue signal recorded on a record nedium Fig. 7Ais a schematic

di agram showi ng an audi o si gnal

according to a first enbodi nent of the present invention; Fig. 7Bis

schemat i ¢ di agndnwvshiowilngrageues ;Si gnal

program according to the first enbodi mnent of the present invention;
is a flow chart show ngFag.operat isolldadr ddegessi soandgr epeoduci ng each

record unit of a program Fig. 9 is a table showi ng a startaddress and an
‘end address oftEHERULEcOEd aumiemode g oprtagpldingFiegpat@tius aciloackndi agr am

showi ng another exanple of the structure of the renmote controlling
appar at us accbPdfnditstt RELPPALEE NdnivddithenPreBenlte inyeasann i nventi on; Fig.
11 is a table showing a_start address, _an end address, and displ ay

characters of each reco

Fag- © 1s a block diagram showing a detecting
circuit for a cue signal recorded on a record medium;

Fig. 7A is a schematic diagram showing an
audio signal recorded to a record unit of a prbgram
according to a first embodiment of the present
invention;

Fig. 7B is a schematic diagram showing a-cue
signal recorded to a record unit of a program according
to the first embodiment of thé present invention;

Fig. 8 is a flow chart showing an cperation

for accessing and reproducing each record unit of a

- program;

Fig. S 1s a table showing-a start-address -and
an end address of each record unit of a program;

Fig. 10 is a block diagram showing another
example of the structure of the remote controlling
épparatus according to the first embodiment of the
present in&ention;

Fig. 11 is a tabie showing a start address,
an end address, and display characters of each record
unit of a program;-

Fig. 12 is an external view showing another

example of the structure of the remote controlling

t he

invention; Fig. 6 is a block diagram showi ng a detecting circuit

recorded to a record unit of a program

a

recorded to a record unit of a

Fig. 8



unit of a programy Fig. 12 is. an external view show ng another exanple of
the structure of the renote controlling 9 apparatus according to the first
enbodi nent of the present invention; Fig. 13Ais a schenmatic di agram
showi ng an audi o signal recorded to record units of a program according
to a second enbodi rent of the present invention; Fig. 13B is a schematic
di agram show ng a cue ,signal recorded,to record units of a program
according to the second enbodi nent of %he“present invention; Fig. 14 is a
bl ock di agranshowi ng the structure of a renote controlling apparatus
accordi ng todpresdooncherbatdimernto ande &itdutr drérdaddiernto oftidhe present
invention; Fig. 15A is a schematic diagram showi ng questions and answers
recorded to r@c,r@rsdffltniltﬂsfe@fti@nzprogram according to the third enbodi nent of
the present invention; Fig. 15B is a schematic diagram showing a control
signal recorded to recofddnilt® gfs & ﬁﬂé@”@mlcaéé@@d'oﬁg sthevtine tami rd

enbodi nent of _the present inventjon; Fig. 16 is a flow chart for explaining

an automati c % Pe(?ﬂlgﬁ‘@lf lfﬁ(?tqr(?ﬁdac,t@orr(‘}”cﬁédt (Smtlﬁé i ed °d PTOWEH ment of the

resent inventi
P %c ordlng to a second embodiment of the present

invention;

Fig. 13B is a schematic diagram showing a cue
.signal recorded to record units of a program according
to the seqond embodiment of the present invention;

Fig. 14 is a block diagram -showing the
structure of a remote controlling apparatus according
to the second embodiment and a third embodiment of the
present invention;

Fig. 15A is a schematic diagram showing
questions and answers recorded to record units of a
program according to the third embodiment of the
present invention;

Fig. 15B is a schematic diagram showing a
control signal recorded to récord units of a program
according to the third embodiment of the present
invention; ‘

Fig. 16 is & flow chart for explaining an
automatic correcting function according to the third
embodiment of the present invention;

Fig. 17 is a block diagram showing another
example df the structure of a remote controlling

apparatus according to the third embodiment of the



Firg. 17 is a block di agram show ng anot her
renote controlling

pr esent

exanpl e of the structure of a
apparatus according to the third enbodi nent of the 10
invention; Fig. 18 is a block diagram showi ng anot her exanpl e of

the structure of a renote controlling apparatus according to the third
enbodi nent of the present invention; and Fig. 19 is a bl ock-di agram
showi ng anot her exanple of a detecting circuit for a cue signal recorded

on a record nmedi um DETAI LED DESCRI PTI ON'OF THE PREFERRED EMBCODI MENTS
Next, with reference to the acconpanying draw ngs,

t he present i mEfendn invdritipe described. Fig. 1 is a schematic diagr
showi ng the overall structure of a |anguage |earning system using an
according to the first dmsodilifents ¢f bliduk pliegpmm ishentiprmndthdig. 1, a
di sc reproducing apparatus main unit 101 has a lid 102 that can be
and cl osed. A&i®liss Afoddied Stidicdeinne | iad remyte Festdicdd irshded to t he
di sc reproducing _ %ﬁggratus main unit 101 is named MD that is an opti

di sc or an opti&a-

Fn&GOTHEG oL &ditdngide errodg e modnd ihat i s

a first enbodi nent of

am
MD

opened

cal

encased in a %rtrngg. Th%.ND hasdP- TOC as a managenent area forned in
[ I

the inner periphery -~ therdof- lAs 4

esen
Fig. 19 is a block diagram showing another
example of a detecting circuit for a cue signal
recorded on a record medium.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Next, with reference to the accompanying
drawings, a first embodiment of the present invention
will be described. Fig. 1 is a schematic diagram
showing the overall structure of a language learning
system using an MD according to the first embodiment of
the present invention. 1In Fig. 1, a disc reproducing
apparatus main unit 101 has a 1lid 102 that can be
opened and closed. A disc is loaded inside the 1lid -
102.

The disc loaded to the disc reproducing
apparatus main unit 101 is named MD that is an optical
disc or an optical-magnetic disc whose diameter is 64
mm and that is encased in a cartridge. The MD has U-
TOC as a management area formed in the inner periphery
thereof. As will be described later, the start address
and the end address of a program are recorded in U-TOC.
When the disc is loaded to the disc reproducing

apparatus main unit 101, information of U-TOC is read.

be described later, the start address



and the end address of a programare recorded in U-TOC. Wen the disc is

| oaded to the disc reproducing apparatus nmain unit 101, information of
UTOC is read. 11 Wth the information of U TOC, prograns recorded on the
di sc are managed. In the systemaccording to the present invention, a

| anguage | earning disc can be used. The |anguage learning disc is simlar
to a conventional MD. In the |anguagei earning disc, one program nmanaged
with UTOCis divided into a plurality of record areas. A cue signal is
recorded at the start position and the end position of each of the divided
record areas. "WHE thge 18ifgrate tilona off ghalOGa tot e Hamesq uenmyrdsfd for teheanpl e
20 kHz that is .inaudible by ears of users. The cue signal is recorded on
one of the |eftSand fi §RLE9€Kannel s (for exanple, on the right channel). A
| anguage | ear ni ng audi oIsi gpl\%: of each word and each sentence is recorded
to each record area di vi-fed™i S % 3G S1Galto Ede &LE&HFINE, an audi o
signal corres .0g-to _a,pronunci ation .of .sentence "This is a pen." is
recorded on tEggggfq?O@haﬁnéfapgﬂagieg?ﬁlar\ﬁw %lsﬁ &‘j”u“e%@y Usedo KL i s
recorded as a Lanal - 2fore "This" _.as.the start pasition of the
sent ence on %EESF‘?S% gc%ﬁjgﬁ'sﬁ}el .gﬁrsl%agﬁi tsilénfli,la% $PgRal NYER td O e fPency of

Eﬁekgzni:nggcgﬁdsﬁgaiaﬁgQHSesﬁ@@@hihﬁshis%it%Be"B§@§r%% hg%a%%% RQgiLion of
U-TOC is divided into & plurality of record areas. A
cue signal is recorded at the start position and the
end position of each of the divided record areas. The
cue signal is a signal with a frequency of feor exampié
20 kHz that is inaudible by ears of users. The cue
'signal is recorded on one of the left and right
channels (for example, on the right channel). A
language learning audio signal of each word and each
sentence 1s recorded to each record area divided with
the cue signal.

For example, an audio signal corresponding to
& pronunciation of a sentence "This is a pen." is
recorded on the left channel. A signal with a
frequency of 20 kHz is recorded as a cue signal just
before "This" as the start position of the sentence on
the right channel. 1In addition, & signal with a
freguency of 20 kHz is recorded as a cue signal just
after "pen" as the end position of fhe sentence on the
right channel.

The disc reproducing apparatus main unit 101

has a power keyv 104, a playback and pause key 105, a



ri ght channel. The disc reproducing apparatus nmain unit 101 has a power
key 104, a playback and pause key 105, a 12 stop key 106, and FF and REW
keys 107A and 107B. A headphone term nal 108 is disposed on a side of the
di sc reproduci ng apparatus nmain unit 1. Arenote controlling apparatus 110
is connected to the headphone terminal 108. The renote controlling
apparatus 110 is a handy unit that al Fll]QWS the user to operate the disc
reproduci ng apparatus nmain unit 101. The renote controlling apparatus 110
has a pl ayback and pause key 115, a stop key 116, and FF and REW keys
113A. an' d 117-sBop rkeaddiGd, ormnd HeF renbtREWC ok y 0l 107179 apparctrs 210
according to the present invention has a GO key 121, a GO backward key
122, a repeat Neadpriede dedmd nFlunidiad ors chissryes debyorl 24 sdideh avhitdte t he user
can convenient]y learn a |anguage. The GO key 121 and the GO backward key
122 are used g S&cdESECLUGEHNT PRIt U DrmEehtwhide. L. THe 8DHKey 121 is used
to forwardly access . g .desired word or. sentence. The GO backward key 122 is
used to backm&f)&%o&g&é’éls aPPFES T Mdt d DreoEttast do the heseihdesy 123
is used to re%%%ﬁ%'% lrogpr oduce the sane word or sentence. The function
~change key 1247 is uSed to 'select the word/ sentence access function. A

liquid crystal display %%% E%d@fgx§%%%églling apparatus 110 is a
handy unit that allows the user to operate the disc
reproducing apparatus main unit 101. The remote
controlling apparatus 110 has a playback and pause key
115, a stop key 116, and FF and REW keys 117A-and 117B.

In addition, the remote controlling-apparatus
110 according to the present invention has a GO key
121, a GO backward key 122, a repeat key 123, and a
function change key 124 with which the user can
conveniently learn a language. The GO key 121 and the
GO backward key 122 are used to access a desired word
or sentence. The GO key 121 is used to forwardly
access a desired word or sentence. The GO backward key
122 is used to backwardly access a desired word or
sentence. The repeat key 123 is used to repeatedly
reproduce the same word or sentence. The function
change kev 124 1is useq to select ths word/sentence
access function.

é liquid crystal display’131 is disposed on
the upper surfacerf the remote controlling apparatus
110. The liquid crystal display 131 displays Various

setup states. In addition, connection terminals 133



t he upper surface of the renote controlling apparatus 110. The liquid
crystal display 131 displays various setup states. In addition, connection
terminals 133 13 and 134 are disposed on sides of the renpte controlling
apparatus 110. The connection termnal 133 is used to connect the renote
controlling apparatus 110 and the disc reproducing apparatus nain unit
101. The connection termnal 134 is used to connect the renote _
controlling apparatus 110 and headphone®s 111. The di sc reproducing
apparatus main unit 101 can be operated with the power key 104, the

pl ayback and Paise3keyraobispdecdtop kiged 061 Hral tdreotFE ot REW ikeys
107A and 107B di sposed thereon. As shown in Fig. 1, the headphone-term nal
108 of the di sSPREPBHuUCEHY apPe atesne@f oruntermiglalanB3 the eontetei on
termnal 133 of the renmote controlling apparatus 110 are connected. Wen

t he headphone C¥BHifectifth TERMHaF OB b LR et BRI 1T ot G A4 nghe appar at us

110 and the hecii,.dspchonees 111 are connected, the disc reprqﬂgeci ng appar at us
main unit 101 Tan -ve - SPErAELRETH tHe Pt E ool | iTF appar at us 110.

|0 GCLTEE v e 1S DRI n oL ey 108 b, glesigepmodci

i Ui 108 Ran e aer ke hh ro o AR pake ey 115 The

stop key 116, the FF The disc reproducing apparatus main unit 101
can be operated with the power key 104, the playback
and pause key 105, the stop key 106, and the FF and REW
keys 107A and 107B disposed thereon.

As shown in Fig. 1, the headphone .terminal

108 of the disc reproducing apparatus main unit 101 and
the connection terminal 133 of‘the remote controlling
apparatus 110 are connected. When the headphone
connection terminal 134 of the remote controlling:
apparatus 110 and the headphones 111 are connected, the
disc reproducing apparatus main unit 101 can be
ocperated with the remote controlling apparatus 110. In
other words, when the headphone terminal 108 of the
disc reproducing apparatus main unit 101 and the
connection terminal. 133 of the remote controlling
apparatus 110 are connected, the disc reproducing
épparatus main unit 101 can be operated with the
playback and pause key 115, the stop key 116, the FF
and REW keys 117A and 117B on the remote controlling
apparatus 110.

When the remote controlling apparatus 110 is



and REW keys 117A and 117B on the renote controlling apparatus 110. Wen
the renmote controlling apparatus 110 is 14 connected to the disc
reproduci ng apparatus main unit 101, each word or sentence can be accessed
with the GO key 121, the GO backward key 122, the repeat key 123, and so
forth for learning a |language. Fig. 2 is a bl ock diagram show ng the
structure of the disc reproducing apparatus main unit 101 according to the
present invention. In Fig. 2, referenk® nuneral 1 is a disc. The disc 1 is
rotated and driven by a splndle notor 2. The disc 1 has U-TOC (User

Tabl e- of C~ont@MBICtesh thethqindis per¢phedyciner @ppar&k TOONEsNUSBdtt 0
manage user data. Sector 0 of U TOC has basic information and start/end
addresses of eHth g IRTA SetHRNEeRFEE L TOPPaCepasadt 6t thnEben@Pi on of

for exanple dISC ane or a track. nane. Fig. 3 shows the structure of
sector 0 of gsqgh é@ k%%c%%# otldt TEREELhk8YalZReader

wth a predet at the begi nni ng thereof. The header is

eg,{aknsea Rt e |
fol l owed by a (ﬂ%&e& Code)d A f¢%ode ; Model Code), a first
program nunber (First T a 32 lasst FEP&% :;%%@ é%&%@a H]% a sector use

situation (Used Sectors) seria a disc
ID (Disc ID), s@d-8sd Ut he disc reproducing apparatus main unit
101 according to the present invention. 1In Fig. 2,
reference numeral 1 is a disc. The disc 1 is rotated
and driven by a spindle motor 2.

The disc 1 has U-TOC (User Tableof -Contents)
on the inner periphery thereof. U-TOC is-used to
manage user data. Sector 0 of U-TOC has basic
information and start/end addresses of each program.
Sector 1 of U-TOC has character information of for
example a disc name or a track name.

Fig. 3 shows the structure of sector 0 of U-
TOC. As shown in Fig. 3, sectcer 0 of UY-TOC-has a
header with a predetermined bit pattern at the
beginning thereof. The header is followed by a maker
code (Maker Code), a model code {Model Code), a firét
program number (First TNO), a last program number (Last
TNO), a sector use situation (Used Sectors), a disc
serial number (Disc Serial No.), a disc ID (Disc 1ID),
and so forth.

In addition, U-TOC has various table pointers
that point information of program areas and free areas.

In the program areas, programs recorded by the user are



In addition, U TOC has various table pointers that point information of
program areas and free areas. |In the program areas, prograns recorded by
the user are 15 recorded. A start address, an end address, and node
information (track node) of a relevant part are recorded at the position
pointed by a table pointer. A part represented with a part table nmay be
connected to another part. Thus, |ink4dnformation (Link-P) that
represents the position of a part table that has the start address and the
end address of a part to be connected is recorded. A table pointer P-DFA
(Pointer for DREt4s8E A edalis adpornt erat herd repiesent sandienpdsi ti on of
a part table at_.the beginning of the next defect area in the case that
A

the disc has & A tH4r ortRee) wof %, FkRYPI her@r § sare defect part, a
o o urs P AL L S 2P LS AR B cere
aprosented wih & CRG TS QR i Vneid Ters 5 U< def ect
apr esents that T here e o T EHer T e S A DT p TUSTE PRy ( Poi nt er
for Enpty sl Qte)pﬂe%ealtgoitmlteebotsq%ticgpid'g S tggertpqsdibtlieorthcgt the éjneeqi nni ng of
part tables that have not been used. A

start address and the end address of a part to be

connected 1is recorded.

A table pointer P-DFA (Pointer for Defective

Area) 1is a pointer that represents the position-of a

part table at the beginning of the next defect area in

the case that the disc has a defect area. In other

words, when there is a defect part, a part table

pointed by the table pointer P-DFA represents the start

address and the end address of the defect portioh. In

addition, when there is another defect part, the

position of the part table thereof is represented with

the link information. When there is no further defect

part, the link information is for example (00h:

hexadecimal) that represents that there is no further

link.

A teble pointer P-EMPTY (Pointer for Empty

slot) is a pointer that points the position of the

beginning of part tables that have not been used. &

part table pointed by the table pointer P~EMPTY

represents the start address and the end address of an

area that has not been used. When there are a



part table pointed by the table pointer P-EMPTY represents the start
address and the end address of an area that has not been used. Wen there
are a 16 plurality of part tables that have not been used, the positions
of the part tables are represented with the |link information. Wen there
is no area that has not been used, the link information is for exanple
(00h) that represents that there is no further link. A table pointer P-FRA
(Pointer for FReely Area) is a pointé® that points the position of a part
table at the beginning of a witable free area (including an erased area).
Wien there ar @3 5Airtat iafy pagft ishl partla ekt ynotwisrent hereal arttha
plurality of art tables), the link information successively represents
the part tabl &SAHERS Kdr ehss Big § Urdheds Fred epresentes Wik jtdfeor mat i on

is for exanple .(QOh) _that .represents that there is no further |ink. Table
pointers P-T %%¥¥Wﬂ%§%e Pt €1 & Hat Poidiedpddiati &iss dfotpart

tabl es at theyheginning.of indjvidual prograns recorded hy t use-=r. The
tabl e pointerb 5$N5% géiﬁﬁf &K ddl ?Qﬁ%%ﬁlh]ﬁh °f FéﬁW@B@hé?ﬁﬁﬁs t he
start address gnd the, endaddigss oo data gfy 3 [kl qushe program The

table pointer P- T poi nts the position of a part ta hat has the

Table pointer TN pornt e ther pedits on 'aF A Sare rabre RS Mas the
start addressaaed) is a pointer that points the position of a part

table at the beginhing of a writable free area

(including an erased area). When there are a plurality

of such parts (namely, when there are a plurality of

part tables), the link information successively

represents the part tables. When there is no further

free area, the link information is for example (00h)

that represents that there is no further link.

Table pointers P-TNO1l to P-TNO255 are
pointers that point positions of part tableé at the
beginning of individual programs recorded by the user.
The table pointer P-TNO1 points the position of a part
table that has the start address and the end address of
data of a first music program. The table pointer P-
TNOZ points the position of a part table that has the
start address and the end address of data of a second
music program. The table pointer P-TNO3 points the
position of a part table that has the start address and
the end address of data of a third music program. Data
of one music program may be discontinuousl? recorded

(namely, in a plurality of parts). When one music



the end address of data of a third nusic program Data of one nusic
program-may be di sconti-nuously recorded (nanely, in a plurality of parts).
When one nusic 17 programis recorded in a plurality of parts, the link
i nformation successively represents the positions of part tables. Wen a
music programis not continued to another part table, the link information
is for exanple (00h) that represents no further link. Fig. 4 shows the
structure of sector 1 of U- TOC. Sector 1 of U-TOC is used to display nanes
of recorded nusic prograns and character information such as a disc
title. Sector Progfrag TECHearslest ipviantmlsr F-1MNAlo £ faor t <R- TA285 ras dat a
portions that represent character slots corresponding to recorded nusic
rograms. Sect@fOrMaiion 1as e SeHareddt eremstautergor ttihen peaiitieth snidth t he
prog _ .
slot pointers P-TNAI to P-TNA255. The character slot portion has 255 slots
(01h) to (FFhP2&dchabiedni cihed ac SMfd<e P Iy ts Mptesomtiaugdite (01h)
to (FFh) are au?égleto manage hara%': er. data in alnos-t the sanme format as
sector 1 of USTEE ' Tth&%I0t 8 gﬁlh)t % 10ERh L MR adiQnadtSef o SFGRLS on as
adisctitle (gi(ﬁl ) _and pr.ogram (track nanmes) in ASCII| codes
(American Stan arg @@oggerfegrrelsﬁf%fnﬁ‘ﬂ gtﬁlrléﬁieé%clﬁ e). The slot (01h) is
preceded by a disc namepapea ok ngl aht Y tqS A GRAGICLEL (B WG A AL 1S
i nput by the user
TOC. Sector 1 of U-TOC is used to display names of
recorded music programs and character information such
as a disc title.
Sector 1 of U-TOC has slot pointers—-P-TNA1l -to
P-TNAZ255 as data portions that represent character
slots corresponding to recorded music programs. Sector
1 also has a character slot portion pointed with the
slot pointers P-TNAl to P-TNA255. The character slot
portion has 255 slots (0lh) to (FFh) each of which is
composed of eight bytes. The slots (0lh) to (FFh) are
used toc manage character data in almost the same format
as sector 1 of U-TOC.
The slots (J0lm) to (FFh) have character
information as a disc title (disc name) and program
names (track names) in ASCII codes (&merican Standard
Code for Information Interchange). The slot (0lh) is
preceded by & disc name area of eight bytes.
A character string that is input by the user
corresponding to the first music program is recorded in

& slot pointed by the slot pointer P-TNAl. When slots

are linked with link information, seven bytes (seven



corresponding to the first nmusic programis recorded in a slot pointed by
the slot pointer P-TNAL. Wen slots are linked with |ink information,
seven bytes (seven 18 characters) or nore can be input as a character
string corresponding to one nmusic program (track). In sector 1 of U TCC,
the slot pointer P- EMPTY is used to nmanage slots that have not been used.
In other words, with the table pointer ,B-EMPTY of sector 0 of U TOC, slots
t hat have not been used are nmanaged as wi th the managenent nethod for part
tables that have not been used. In Fig. 2, an optical head 3 is disposed
correspondi ng tRPTReterst ar TRES- 6pRi bal ihend 8shascharpater dfsdeg an
optical syste.m..and..a detector-- The |aser diode outputs |aser |ight.
The opti cal syg%ﬁﬁ??%ongﬁﬂ%og%do%? BupbfaProedaBehhfdpkitter and an
objective lens. The detgetor detects. r [Igfted Iig@t. The objective |lens
3a is held by a two-axis device’sd $0°TtHafOrhethn) et vROIRRS 38 can' be
noved in the' ragh - di i e roachj ng/ departing direction of
the disc. The %ﬁ%?%a 9H%§Q.§Q?§%%§%%% fgggﬁegﬁﬁé?%%ved??éc ?%% ¥¢€ehe disc
by a thread nmeghas or O e d he_ di 1 by the
optical head 3 is 533%57%$§%%)ﬁggéwﬁﬁékfgﬁ%grp§¥9¢%% gdﬁhgﬁ%l? ier 7
operates out pesi@nal soPfuthee, | adbyvi dugh del et oss Wiethgsoptifal head 3
- and supplies a reproduction RF signal, a tracking error signal, a
managed as with the management method for part tables

that have not been used.

In Fig. 2, an optical head 3 is disposed
corresponding to the disc 1. -The.optical head 3-has a
laser diode, an optical system,. and a detector. .The
laser diode outputs laser light. The optical system is
composed of a polarized beam splitter and an objective

- lens. The detector detects reflected light. The
objective lens 3a is held by a two-axis device 4 so
that the objective lens 3a can be moved in the radius
directipn and the approaching/departing direction of
the disc. The optical head 3 is moved in the radius
direction of the disc by a thread mechanism 5.
| Information detected from the disc 1 by the -
optical head 3 is supplied to an RF amplifier 7. The
RE amplifier 7 operates outputvsignals of the
individual detectors of the optical head 3 and supplies
a reproduction RF signal, a tracking error signal, a
focus error signal, absolute position information -
(recorded as wobbles), address information, and so

forth. The reproduction RF signal is supplied to' an



focus error signal, absolute position information (recordéd as wobbl es),
address information, and so forth. The reproduction RF signal is supplied

" to an 19 EFM (Ei ght To Fourteen Modul ati on) and ACI RC (Advanced Cross

I nterl eave Reed- Sol onon code) decoder portion 8  The tracking error signa
is supplied fromthe RF amplifier 7 to a servo circuit 9. The address
irnformation is supplied to an address decoder 10. The address decoder 10
decodes the address information and du#tputs it as an absolute position
address. The servo circuit 9 generates various servo drive signals

correspondi ng ey t (18 dHrack] b ETIn M@ i dihe SR Us Bid ofasi gnal
received fromthe RF anplifier 7, a track junp command and a seek comand

, recei ved fr amos ssysitemieentd Bled®@rscibndidtcddaon ERert r daiactsad s .
|nfornat|on received fromthe spindle notor 2, and so forth. Corresponding

to the servo Ghieveragikgmal rridre siworadXxiis deyipdd el ahdrt kehd IRread nechani sm
5 are controlled so as to performa focus control and a tracking control.
The entire opémaliidiest 7t ke yervemdig-auernaged Tie tehelrsysst em control | er
11. The systen1contro||er 11 is operated with data that is input froman
operation i npiOrAG tgent ilen s1@plAedskowan mdrirgs s1 detdesle rogér.at iTire

i nputting portion 19 has the playback and pause kev 105, the stop key 106,
the FF key an&dﬁE\ﬂFSké’§§0df(§7A0aﬁ§CP@Pi thied a6 resiet Anformation and

outputs it as an absolute position address.

The servo circuit 9 generates various servo
drive signals corresponding to the tracking error
signal, the focus error signal received from the RF
amplifier 7, a track jump cdmmand and a seek command

- received from a system controlierwll,~rotation~speed
detected information received from the spindle motor 2,
and so forth. Correspondiné to the servo drive
signals, the two-axis device 4 and the thread mechanism
> are controlled so as to perform a focus control and a
tracking control. | |

The entire cperation of the system is.managed
by the System coﬁtroller 11. The system controller 11
is operated with dzta that is input from anAoperation
inputting portion 19. Aas shoWn in Fig. 1, the
operaticn inputting portion 19 has the playback and
pause key 105, the stop key 106, the FF key and‘REw
keys 107A and 107B, and so forth.

‘An output signal of the system controller 11
is supplied to a display 109. The display 109 displays

various setup states.



. An out put signal of the systemcontroller 11 is supplied to a display
109. The display 109 displays various setup states. 20 In the reproducing
node, a signal recorded on the disc 1 is reproduced by the optical head 3.
An output signal of the optical head 3 is supplied to the RF anplifier 7.
The RF anplifier 7 outputs a reproduction RF signal. The reproduction RF-
signal is supplied to the EFM and AC decoder 8. The EFM and ACI RC
decoder 8 perforns EFM decodi ng process and ACIRC error correcting process
for the reproduction RF signal. An output signal of the EFM and ACTRC

decoder 8 is tenporarilin wtid tiesp t@dac RAM dSdenders i fiea Lond @ de @f o @
menory controller 12. Data that is read fromthe optical-mgnetic disc 1
by the opticaltlreat 3 andi dateprodated sbg upipd | @olt fecom idwd opt i cah head 3 to
the RAM 13 are intermttently transmtted at a bit rate of 1.41

Moi t s/ sec. TheWaH wiidnan afo thhe RAM A3l ikeqdadl it auphited ate ofe 0. 3
Moits/sec and supplied to an audi o conpression decoder 14. The audio

conpr essi on détoddP i1t §erkor haTAGTAEbiAtf ¢/ TRE®ftes Adapt ed Codi ng;
expandi ng process for the audio data. An output signal of the audio

conpressi on  dEETEE A4 A% Rugpi It 1 o HA TOMRIUErC S dnidBR is The D/ A
converters 15"511%?3(1'1%5 t%onc\{m%”EEqJI galr;[d’ilACal}J}gé Odecoder 8. The EFM and

ACIRC decoder 8 performs EFM decoding process and ACIRC
error correcting process for the reproduction RF
signal.

‘An output signal of the EFM and ACTIRC decdder
8 is temporarily written to a RAM 13 under the control
of a memory controller 12. Data that is read from the
optical-magnetic disc 1 by the optical head 3 and data
that is supplied from the optical head 3 to the RAM 13
are intermittently transmitted at a bit rate of 1.41
Mbits/sec.

The data written to the RAM 13 is read at a
bit rate of 0.3 Mbits/sec and supplied to an audio
ccmpression decoder 14. The audio compression decodér
14 performs ATRAC (Acoustic TRansfer Adapted Ceoding)
expanding process for the audio data.

An output signal of the audio compression
decoder 14 1is supplied to D/A converters 15L and 15R.
The D/A converters 15L and 15R convert digital audio
signals on left and right channels into analog audio
signals. The analog audio signals are supplied to

output terminals 17L and 17R through amplifiers 16L and



signals on left and right channels into anal og audio signals. The anal og
audi o signals are supplied to output termnals 17L and 17R through '
anplifiers 16L and 21 16R, respectively. Gains of the anplifiers 16L and
16R are controlled by the controller 12. Thus, the levels of the audio
signals are set. Data is witten to/fromthe RAM 13 in such a manner that
the menory controller 12 controls a wite pointer and a read pointer so as
to assign an address of the RAM 13. TRé wite pointer is increnented at
1.41 Moits/sec. On the other hand, the read pointer is incremented at 0.3
Moi t s/ sec. DueGho tirsmiidfierence Geimeent tthee bitpriafieeof 1de amd t Bspoi nt er
and the bit rate of the read pointer, data remains in-the RAM 13. Wen
the RAM 13 fuldhif SIUrtes detdh, byt Hed neeeent 1o 1Dperktion tie tlevaks t e
pointer is stopped. In addition, the data read operation of the optical
head 3 fromt tg‘;‘ftiad’ﬁl-%a?g‘rﬂéﬁ]cs AS® A€t s also stopped. However, since
the incrementing operation of the read pointer is not stopped, the
reproduction audi o si gndl®td tFtidped?/ FHEt ddi it o vt F'Geadi ng
operation of 13 is continued. Wen the data anmount stored in the
RAM 13 becorretgggmﬁr@@%&agtr rﬁ%ﬁeﬁeé"r%@'ntc%}tq eL e CUEHL e ditd per at i on

o e s RS 0 o e DETENL G PPN PSS ol e
of the RAM 13. The write pointer is incremented at
1.41 Mbits/sec. On the other hand, the read pointer is
incremented at 0.3 Mbits/sec. Due to the difference
between the bit rate of the write pointer~and the bit
rate of the read pointer, data remains in-the RAM 13.
When the RAM 13 fully stores data, the incrementing
operation of the write pointer is stopped. 1In
addition, the data read operation of the optical head 3
from the optical-magnetic disc 1 is also stopped.
However, since the incrementing operation of the read
pointer is not stopped, the reproduction audio signsai
1s not stopped.

Thereafter, only the reading cperation of the
RAM 13 is centinued. When the data amcunt stored in
the RAM 13 becomes n predetermined amount or less, the
data reading operation of the optical head 3 and the
incrementing operation of the write pointer are
resumed. Thus, data is stored in the RAM 13.

Since the reproduétion audio signal 1s output
through the RAM 13, even if an tracking error takes

place due to a disturbance, the reproduction audio



Stnce the reproduction audio signal is output through the RAM 13, even if
an tracking error takes place due to a disturbance, the reproduction audio
22 signal is not stopped. Wen data remains in the RAM 13, a correct
track is accessed and data is read therefrom Thus, the operation can be
resuned without an influence of the reproduction data. The disc
Teproduci ng apparatus nmain unit 101 has a power supply circuit 21. The
“power supply circuit 21 supplies a poxer to the disc reproducing

apparatus main unit 101. In addition, the power of the power supply
circuit 21 issaghpit ikr aptaspeppedsUpMingn @ultpUelglh AkNakh 2Aet &ahe outside
of the disc reproducing apparatus main unit 101. Fig. 5 shows the
structure of fBe rempteectontrekl isgaappasatuantil@aaacosdiragdto the first
enbodi ment of the present invention. The renote controlling apparatus 110
has | eft and Ehgrhefehannelhanal 6heavdesasignakannpat reenmiedaks thbutand 51R,
l eft and right channel anal og audio signal output termna'ls' 52L and
52R, d controP“téPﬁﬂHQPCGSPfagﬂearS§W@ﬁu§GQQDydatﬁput term nal 54. The
anal og audi o signals are supplied from  the output termnals 17L and 17R
of the disc reproduci ng&pPasst GEPKRAHCEAD aPD2LebUE hBaARalBtadlilo

signal i nput %ggngnala 51L ang 51R, respgctively. The anal og audi o signals
are supplied frontth&“oht pgppPLy circuit 2l.  The power supply

circuit 21 supplies a power to the disc reproducing
apparatus main unit 101. 1In addition, the power of the
power supply circuif 21 is output from a power supply
output terminal 22 to the outside of the disc
reproducing apparatus main unit 101.

Fig. 5 shows the structure of the .remote
controlling apparatus 110 according to the first
embodiment of the present invention. The remote
controlling apparatus 110 has left and right channel
analog audio signal input terminals 51L and 51R, left
and right charnel analog audio signal output terminzls
52L and 52R, a control terminal 53, and a power suprcly
input terminal 54.

The analecg audio signzls are supplied frem
the output terminals 17L and 178 of the disc
reprbducing épparatus main unit 101 to the analog audio
signal input terminals 51L and 3iR, respectively. Tne
analog audio signals are supplied from the output
terminals 52L and 52R to the headphones 111. The
control terminal 53 is connected to the control

terminal 22 of the disc reproducing apparatus main unit



termnals 52L and 52R to the headphones 111. The .control .terminal 53 is
connected to the control termnal 22 of the disc reproduci ng apparatus
main unit 23 101. In addition to various control signals, address
information, title information, and so forth of recorded prograns are
exchanged between the control termnal 53 and the control term nal 20. The
power supply input termnal 54 is connected to the power supply output
term nal 22 of the disc reproducing aBBaratus main unit 101. The power is
supplied from _the disc reproducing apparatus main unit 101 to the power
supply circuit1®4- of 1# ddehbee EdntablPingcornppal atugndle, JHerasdi o
signals are supplied fromthe i-nput termnals 51L and 51R to gate
circuits 55L FER L 19Rs ekl et Eonmet Foynt ardbarmef o Bl @f si gnal is al so
supplied fromthe i t termnal 51R to a cue signal detecting circuit 57.
The cue signalr%ﬁﬁﬁégguﬁf?ﬁ?%mﬁta%%.%%ﬁQﬁR%F DR e: ghidt $evhiehe right

channel signal.:--- own, i Fig.. 6., the cue signal detecting circuit
57 is conposedtero[?maﬁzi%ﬂ Gp%%stq}el I?(gl?trﬂl and R at or ' 7R°TRHe high
pass filter 71 dstectss, ianal; €; | f uency of 20 kHz or
nore. The corrpa\%gé ?r; l?i%dit ect slrpﬁme?ﬂeﬁng oé:MnAo%&t%Jeetghl gtﬂjaﬁy ReVel of the

output si gnal Dfppitheflighic +dminfl f33 ter thd sihONel, tOaTk & pr edet er mi ned
| evel . An output signal of the cue signal detecting

apparatus meain unit 101. The power is supplied from

the disc reprcducing apparatus main unit 101 to the

power supply circuit 64 of the remote controlling

apparatus 110.

The audio signals are supplied . from the input
terminals 51L and 51R to gate circuits 55L and S55R,
respectively. The rightrchannel audio signal is also
supplied frcm the input terminal 51R to a cue signal
detecting circuit 57;

The cue signal detecting circuit 57 detects a
cue sigrel from the right channel signal. --As shcwn in
Fig. 6, the cue signal detecting circuit 57 is ccmposed
of a high cass filter 71 and a comparator 72. The high
péss filtex 71 detects a signal compenent with a
fréquency cf Z0 kHz or more. The comparator 72 detects

whether cor

po)

ot the signal level of the output signal of
the higr czss filter 7 is higher than z predetermined
level. A&n output signal of the cue signal detecting
circuit 57 1s supplied to a controller 58.

When the cue signal is detected and the

access process is performed, the gate circuits 55L and



circuit 57 is supplied to a controller 58. Wien the cue signal is detected
and the access process is perforned, the gate circuits 55L and 24 55R
mute the output signals. The gate circuits 55L and 55R are controlled by
the controller 58. Qutput signals of the gate circuits 55L and 55R are
supplied to electronic volunme controlling circuit 59L and 59R,
respectively. The electronic volune coptrolling circuits 59L and 59R set
up levels of output audio signals. The " electronic volunme controlling
circuits 59L and 59R are controlled by the controller 58. Wen the cue
signal is debé&t edtandheheuapoess-igiaaeess T perdordmduithe sdevals of
the audio signals that are output fromthe disc reproducing apparatus nain
unit 101 shoubPdRberel gpgérsdlas by séeurcen: adtiect Sthe cuasitgnal . Thus,
circuits that set up the audio levels should be disposed. Cutput signals
of the el ectr8AP8a8| e theomritel [Cilpg uditisc BiStls a5l Sdrd S5R sarpe 1sippl i ed to
~a switch circuit 60. In the normal reproducing :node, the switch circuit

60 directly obPpGLEFEPPLIENYOLIERL COBRERASH NJuELE CHilgn K. aHWSER,, when

t he word/ sentence access function is operated in the | anguage | earning
node, the IeffeéﬁﬁﬁﬁéVeiﬁdio signal is output fromthe left and right

channel anal og audi o Slgﬂgle?gggggniEe@gaﬂggsc%%%r%Q%i%%Rbircuits

59L and S59R set up levels of output audio signals. The
electronic volume controlling circuits 59L and S9R are
controlled by the controller 58. When the cue signal
is detected and the access process 1is performed, tﬁe
levels of the audio signals that -are output from ‘the
disc reproducing apparatus main unit 101 should be
large so as to securely detect the cue signal. Thus,
Circuits that set up the audio levels should be
disposed.

Output signals of the electronic volume
controlling circuits S9L and 59R ‘are supplied to =z
switch circuif 60. In the normal reproducing mcde, the
Switch circuit 60 directly outputs left and right
channel audio signals. However, when the word/sentence
access function is operated in the language learning
mode, the left chanheliaudio signal 1s output from the
left and right channel analog audio signal output
terminals 52L and 52R.

In other words, on a language learﬁing disc,
only the cue signal has been recorded on the right

.Channel. Thus, when the output signals of the



In other words, on a | anguage | earning disc, only the cue signal has been
recorded on the right .channel. Thus, when the output signals of the 25

el ectronic volume controlling circuits 59L and 59R are directly supplied,
the cue signal is output fromthe right channel. Since the cue signal is a
signal with a frequency in an inaudible frequency band, the user cannot
hear it. However, in this case, no audio signal 1is output fromthe right
channel . Thus, when the word/sengénce access function is operated in the

| anguage | earning node, the switch 60 is placed on the termnal 61B side.
Thus, audieQ e%it@Balis alca ualel Ridn frdamiddhe ilrefti tand oti ghd Sl&nreles. A si gnal
is supplied froman input key pad 62 to the controller 58. The input key
pad 62 hastitrketlyl aylpaak eand tpauseickeyi g, itsheuspop KepmiIde the FF  and
REW keys 117A and 117B that allow the user to set wup the operation of the
di sc repr adgbitnghappariat us imgien theiquel Gllgnied dddiet isénathe’ ithpd key pad
62 includes the GO key 121, the GO backward key 122, -,the repeat key 123,
t he functifoeawenshf ikeypn inaugidley FrEQUENFYaang | &l WéSdser to perform
the word/ sentence access function for |earning a | anguage. .An qut put

si gnal of canpetchseroliter %V eduppit dd'itS Cé‘sdi'sﬁioaf‘%fé tH\igh  a dri ver
63. As shown in Fig. 3, Itrgleanril\é%t progra -ms. recorded thereon are managed

with U TOES PN Piexifhoh Thus, whén

word/sentence access function is operated in the
language learning mode, the switch 60 is placed on the
terminal 61B side. Thus, audio signals are output from
the left and right channels.

A signal is supplied from an input key-pad 62
to the controller 58. The input key pad 62 has the
playback and pause key 115, the stop key 116, the FF
and REW keys 117A and 117B that allow the user to set
up the operation of the disc reproducing apparatus main
unit 101. In addition, the input key pad 62 includes
the GO key 121, the GO backward key 12Z, ~the repeat key
123, the function on/off key 124, and so forth that
allow the user to perform the word/sentence access
function for learning a language. 2An cutput signal of
the controller 58 is supplied to a display 131 through
a driver o&3.

as shown in Fig. 3, 1n an MD, progreéms
recorded thereon are managed with U-TOC. The maximum
number of programs managed with U-TOC is 255 as P-TNOI
to P-TNO255. However, in the language learning mode,

the word/sentence access function is required. In this



nunber -of progranms managed with U-TOC is 255 as P-TNOL to P- TNO255.
However, in the |anguage |earning node, the word/sentence access function
is required. In this 26 case, the maxi mum nunber of programs that is 255
is insufficient. Thus, in the systemaccording to the present invention,
each programis divided into a plurality of record units. The cue signal

is recorded to each record unit. Wzd the cue signal, nore than 255
prograns can be nanaged. Wth the GO key 121, the GO backward key 122,
and the repeat key 123, the user can access each word or sentence so as to
| earn a | angismge.thEhendenie roomidld i nor aparatirs t110 185 ais cue si gnal
detecting circuit 57 that detects the cue signal with a frequency of for
exanpl e 20 ikl ffihe eaite.  signal detecting circuit 57 detects the cue signal
and detects the start position and end position of each word or sentence.
When the user oper at &hushe IGO0 they,s tdteenGE cdsaekwer ¢ kel I esantk t he repeat
key 123, the start position and the end position of each word or sentence
i s det ect ed e tdspondiard tRF et e $lighglehid ther ey ralid vt or
sentence i s reproduced. Thus, the user can access each word or sentence to
learn a | afffsé Ut examil®e, Cufs ST i Fsgorfed 9 £a%ssumed that an

[ th program B ING; Nged, Wild T Sodts Besh dhfesbd nto record units
programs can be managed. With the GO key 121, the GO
backward key 122, and the repeat key 123, the user can

access each word or sentence so as to learn a language.

The remote controlling apparatus 110 “has a
cue signal detecting circuit 57 that detects the cue
signal with a frequency of for example 20 kHz. The cue
signal detecting circuit 57 detects the cue signal and
detects the start position and end position cf each
word or sentence.

When the user operates the GO key, the ‘GO
backward key 122, and the repeat key 123, the start
position and the end position of each word or sentence
is detected corresponding to the cue signal and thereby
the word or sentence is reproduced. Thus, the user can
access each word or sentence to learn a languace.

For example, as shown in Fig. 7, it is
assumed that an n-th program P-TNO, managed with U-TOC
has been divided into record units Wl, W2, and W3 and
that audio data "Hello", "Good morning", and "Gcodby"

have Been recorded to the record units W1, W2, and W3,



that audio data "Hello", "Good norning”, and "Goodby" - have been recorded
to the record units Wi, W2, and WB, 27 - respectively. In this case, as
shown in Fig. 7A, on the left channel, audio data "Hello", "Good norning",
and "Good by" have been recorded in the program P-TNO,,. On the right
channel, the cue signal CUE has been recorded at the start position A and
the end position A2 of the record unzl W1l "Hello". The cue signal CUE has
been recorded at the start position“A3 and the end position A4 of the
record unit W2 "Good mor ni ng". The cue signal CUE has been recorded at the
start positioR®ABeChhUSLke end position A6-of the record unit W8 "Good by
Wth U TOC, the program P-TNO, - is accessed. Thereafter, wth the cue
signal CUE recorded at {ﬂethéﬁaFPF%ndan§PPWBné“oF Eheu\ec@ﬂdtl}ﬁlts WL, W2,

and WB of th ogr am P- TNQ, [oce olres ondlngtoa fl ow chart
shown in Fig. Fe gﬁ.ghb%??& n‘é‘dﬁioTﬂg El?aem r 88°7 eROF AL 0HI t s2BFe

d d h th th th t th
fecord units vito%e™ ae ™y ?e?ﬁaé’%?a Fam P esspé%‘%rarﬁc%aiﬁg afh
duced. | d
r epr oduce on Ei Big B N‘ﬁ%‘i‘né’fs'¥ SCQI ngfl cces:g%?gggggi vat ed

reproduced, the rrute operation he audio ou put 5| gha

SO as to preyentnd e@tf&ﬂ@'%?@sﬁ@ﬁbx? ﬁiggﬁéstﬁéoé%@%él&tf’é‘ﬁp&é SategLep S1).
The program P-TNO, is reproduced

record unit W1 "Hello". The cue signal CUE has been
recorded at the start position A3 and the end position
A4 of the record unit W2 "éood morning". The cue
«- signal -CUE has been-recorded at~the~staxt~position~k5
- and thevend,positionmAﬁwof the record unit W3 "Good
by".

With U-TOC, the program P-TNO, is accessed.
Thereafter, with the cue signal CUE recorded at the
start/end positions of the record units Wl, W2, and W3
of the program P-TNO_ , a process corresponding to a

- flow chart shown»in‘FiésnB is perfoermed. Thus, -the
cdesired record units are accessed and reproduced.

Fig. 8 shows the process in the case that the
re;ord units Wl, W2, and W2 cf the prcgram P-TNO, are
accessed and reproduced. In Fig. 8, when desired
record units ére accessed and reproduced, the mute
Qpe:ation for the audio outbut signals are activated so
as to prevent reproduced audic signals from being
output (at step Sl1). The program P-TNO, is reproduced
at high speed from the beginning thereof (ét step S2).

Thereafter, it is determined whether or not the cue



at” high speed fromthe beginning thereof (at step S2). Thereafter, it is
det erm ned whet her or not the cue 28 signal has been detected (at step
S3). Wen the cue signal has been detected, the cue signal is counted (at
step S4). Thereafter, it is determ ned whether or not the count val ue of
the cue signal has becone a predeterm ned count value corresponding to
the access position (at step S5). \Wegpg the count value does not becone the
predeterm ned count value, the flowreturns to step S3. At step S3, the
cue signal is continuously counted. When the determ ned result at step-S5
is Yes (nanel$i9%de lesuntearaldataftahelauestséynal) has becone the
predeterm ned count value corresponding to the access position), the nute
operation is deactivat ed"h(%’t thg é%?%@lgfﬁbrﬁqihlkseqmsiqii&ﬂted,heth@produ0| ng

operation is started ( step S Wi le the reproducing operation is
bei ng conti nuédi® |5th"§ “n)eed:1 vt hereRrSflot  tHee xqal s gnal t hiss- been

detected (at 8§ %\8)ned hie n cue SI n I has been detected, the
repr oduci ng operaetl on s &%‘ﬁerd Vat"% (ﬁﬂpr}‘i yalugs Qfrdd & Hate t he

record unit d [ of the 0 own in Fig. 7 is
accessed andV\r%e ﬁ%‘ uced, rb%C% §i § &ASE eDRﬁ‘th CE(S(?““[“h r]‘d’e?gl nni ng of the
program P- TO\'%or‘r%s%%%%si%%dt Q‘?{ cald&lys S QY Ay & J§Prpduced at high

speed.
When the count value does not become the predetermined

count value, the flow returns to step S3. At step S3,
the cue signal is continuously counted.

When the determined result at step~$5 is Yes
(namely, the count value of the cue signal has become
the predetermined count value corresponding to the
access position), the mute operation is deactivated (at
step 56). From this position, the reproducing
operation is started (at step S7). While the

reproducing operation is being continued, it is

(9N
(n

termined whether or not the cue signz! has~-been

rl)
(D

Cted (at step S8). When the cus signal has beern

£

(98
([x

ected, the reproducing operation is stopped (at step

tn
‘O

It is assumed that the record unit W2 “Good
mcrning” of the program P-TNO_ shown in Fig. 7 is
cccessed and reproduced. in this case, with U-TOC, the
beginning of the program P-TON_, is accessed.

Thereafter, the program is reproduced at high speed.
Next, it is determined whether or not the count value

of the cue signal CUE has become a predetermined count



Next, it is determ ned whether or not the count value of the cue signal
CUE has becone a predeterm ned count 29 value. In this case, since the
record unit W2 is accessed, it is determ ned wether or not the count

val ue of the cue signal CUE has becone "3". Wien the count value of the
cue signal CUE has becone "3", the beginning of the record unit W2 is
accessed at the address A3. \Wen,§he count value of the cue signal CUE
has become "3", the reproducing operation is started fromthe address A3.
Next, it is determ ned whether or not the cue signal CUE has been

det ect ed. vMhee .t he cue signal CUE has been detected, the reproducing
operation is stopped. Thus, the record unit W2 "Good norni.ng" is
reproduced. In the gystbisacesedi Bgncs (he preddtt Uiithy ¥4t i'dn, the user can
access each word or sentence so as to |learn a |anguage. Wth the cue

si gnal reeocgsdedon itha sr dgtie rEHaRce Ve t&5dh Ao @ ol "Se8fice is accessed.

In other words, since U-TOC.is not_ _changed, a conventi | gli.sc
r epr oduci W§lagp@iathe €48 15 Ased CUk '?‘r‘?%u?)egr?ﬁlenogi fi cgﬁ%gln.b n the exanpl e

et " el e A gt Al SR8 SR, e o, 1 ecoro
;:g?gguggiﬁegﬁglnngﬁtgs ke e(%haeddrre(?:sosr(%iS L8N Be ;4 spesede AdH agieam P-TNOr s
address A3. When the count value of the cue signal CUE
has become "3", the reproducing operation 1is starteq
from the address A3. Next, it is determined whether or
not the cue‘signal CUE has been detected. When the cue
signal CUE has been detected, the reproducing operation
is stopped. Thus, the record unit W2 "Good morning" 1s
reproduced. |
In the system according to the present
invention, the user can access each word or sentence sO
as to learn & language. With the cue signal recorded
on the right channel, each word or sentence 1is
zccessed. In cther words, since U-TOC is not changed,
z ccenventional disc reproducing apparatus can be used
without any mcdificaticn.
In the example shown in Fig 8, while the cue

ignal is being detected, a desired record unit 1s

Y

s-cessed. Instead, a memory that stores the relation
between record unit numbers and addresses can be
disposed. A program P-TNO, is reproduced and the cue
signal is detected. The addresses of the positions of

the cue signal are stored in the memory. AS shown in



stgnal is detected. The addresses of the positions of the cue signal are
~stored in the nenory. As shown in 30 Fig. 9, a-table that represents the
rel ation anong record unit nunbers and start/end addresses thereof is
created. Corresponding to this table, a record unit corresponding to a
desired word or sentence can be directly accessed and reproduced. In
addition, as shown in Fig. 10, a nenory 65 nmay be disposed in the renote
controlling apparatus 110. A reproduégion audi o signal that is output from
t he di sc reproducing apparatus main unit 101 is stored inthe nenory 65.
---Thus, the G38r €anal adPheatPakgtisgees6ntsy titet Refpgion among
remote.control.li.ng.,.,.apparatus 110, In this case, when a reproduction
si gnal of th5e8P§g PBbFoBE@PﬁﬁsaﬁﬁQr§F6§tiéﬂdi§d§F8?éﬂsiﬁh?H§0fnéﬁDry 65,
‘the cue signal _is, detected. An addres rre ding to the cue signal is
stored. A tabFéeafﬁgf réﬁf@ggﬁngfﬁg iglgg?Bnégﬁgﬁg geESFaranPPlﬁunbers

and start/end addresses; [hersol a<Greal adyq! 0. they Loprodugpg mode, with
reference to the table, a’record unit of,a desired word or séntence can be

directly accassed:apdapeptogicat LBoaddlbbgn, as described above. . a disc
nane .and a track name can be recor 8 to sector 1 of ULTOC. Wth a disc

nane and a track name regogdedciBnl T0CsnofRAtACEEES 0F, aaVRERLPY §§Ntence
can be displayed. In this case, whi | e seei ng characters displayed on the
- may be disposed in the remote controlling apparatus
110. A reproduction audio signal that is output from
the disc reproducing apparatus maiﬁ unit 101 is stored
~in.the memory 65. -Thus, the wuser-can learn a language
..only with the.remote,contréllingﬂapparatus 110.

In this case, Qhen a reproduction signal of
the disc reproducing apparatus 101 is éfored in the
memory 65, the cue signal is detected. An address
corresponding to the cue signal is stored. A table
that represents the relation among record unit numbers
and start/end addresses -therecf is created. -In-the
reproducing mode, with reference fo the table, & record
unit of & desired word or sentence can be directly
accessed and reproduced.

In addition, as described above, a disc name
-and & track name can be reccrded tc sector 1 of U-TOC.
With a disc neme and a track name recorded in U-TOC,
characters of a word or sentence can be displayed. In
this case, while seeing characters displayed on the
display 131, the user can learn a language with his or

her eyes and ears.



dirsplay 131, the user can learn a | anguage with his or her eyes and ears.
31 A disc nane and a track nane can be recorded in sector 1 of U TOC of
the MD as shown in Fig. 4. Wen "Hello", "Good norning", and "Good by" are
recorded in the program P-TNOA as shown in Fig. 7, "Hello#Good '

nor ni ng#Good by" is recorded as the,name of the program P-TNOn. In this
case, "#" is a division synbol. When character information of phrases of
the programP-TNO,, is connected with a division synbol "F, character
information of each rlecbr3F urine jang exoricek Nanotdatr hoprercoided Hel | o#CGood
nor ni ng#Good by", the first character information "Hel|o" divided wth

the first "#¥' <€ Harh@erViTHOordat ih M AT e3P HY EX9 t he- record unit

TAI 1. The secaond, aracter information "Gooed, norning' divided with the
first "#" 3’?&?% hé{e?gc%rfd "(%Qo‘ipé“%ﬂb’r%%t'era’?(ﬁf o&?&‘?i%’% ot responding to the
record unit The. character Jnformation "Good.by" -divided wth the
second " #"r%%grc eaépglc'{ thﬁ? rﬁro?(%r[g"t[?gé] @géﬂr é’sspgr}?é)lwﬁlg ltnoq‘tll(’?e' fecord unit VB,

The divisi o eptilodd MBEnd dQICESL 10y 1s rddsigas s haracigye ofca Synbol

that is not often used may used a IVision sy e case
that a di socrrharﬂac&{ada@ B IR NaE, Ve been, reporded; igiseeigy 1 of U-TCC,
isTo .

when the di'sc aded to the apparatus, information is read from
symbol. When character information of phrases of the
program P-TNO, is connected with a division symbol "“§",
character information of each record unit is recorded.

In other words, in "Hello#Good morning#Good
by", the first Charécter information "Hello" divided
with the first "#" is character infofmation
corresponding to the record unit Wl. The second
character information "Good morning" divided with the
first "#" and the second "#" is character information
corresponding to the record unit W2. The last
character information "Good by" divided with the second
“£" 1s character information correspgonding to the
record unit WwW3.

The division symbol is not limited to "§#".
Instead, & character or a symbel thet is not often used
may be used as the division symbol.

In the case that a disc neme and & track name
have been recorded in sector 1 of U-TOC, when the disc
1s loaded to the apparatus, information is read from
sector 1 of U-TOC. Corresponding to the information, a

table that represents the relation between record unit



sector 1 of U TOC. Corresponding to the information, a table that
represents the relation between record unit 32 nunbers and character
information is created. In the exanple, a table that represents the
relati on anong record unit nunbers and start/end addresses thereof is also
created. As described above, the table is created in such a manner that
the program is reproduced at high zfeed and the cue signal is detected
bef or ehand. When a desired record umid is reproduced, character

i nformation corresponding thereto is read fromthe table and di splayed on

the di spl ay niidderd naod hetia voe€sr YRedrkheiphr asec¥Bagéqt he program
P-TNOQ:, shown in Fig. 7 is accessed and reproduced, a character string
"Good norning" is disphayed exahbeedi sptaylé3thas sbpwaséntfi ghel2. The
audi o data "Good norning” of the record unit W2 is reproduced by the
headphones 1udlatfiyon hanemy hoelcdod dnspl ayinhgrshandcteast6énd word or
sentence using a disc nane and a track nane of U TOC, although the
convent i onal 2¢HERS T@pridrs g Lapphsat aseehndbe Asreestyibeedabehar act er
information that is displayed is limted to al phanuneric characters
recorded as B&tItaRliesS ¢reakrmt iwnsuehaf aBeRRST ofhat Wop dPBPI5@AL ence

that can be displayed are limited to each track. To solve such a problem
char act er i%ﬁcﬁgﬁgbéhF ia :ﬁ+%ﬁ SPgRAI 2B BRC atidf oS kAl 1T s

detected beforehand. When a desired record unit is
reproduced, character information corresponding thereto
is read from the table and displayed on the display
131.

In other words, when the phrase W2 of the
program P-TNO, shown in Fig. 7 1is accessed and
reproduced, a character string "Good morning" is
displayed on the display 131 as shown in Fig. 12. The
audio data "Good morning" of the record unit W2 is
reproduced by the headphones 111.

In the method for displaying characters of ‘&
word or.sentence using a disc name and a track name of
U-TOC, although the conventional disc reproducing
appératus can be directly used, character information
that is displayed is limited to alphanumeric characters
recorded as ASCII codes. In addition, characters of &
word or senterce that can be displayed are limited to
each track. To solve such a problem, character
information or control signal as an audio signal is
recorded along with a cue signal to a record medium

such as an MD. Thus, the usefulness of the system is



recorded along with a cue signal to a record.nedium such as an [1DN. Thus,
-t he useful ness of the systemis 33 further inproved. This structure wll
be described as a second enbodi nent of the present invention. As the
second enbodi nent, character information as an audio signal is recorded
bet ween cue signals on an MD. As shown in Fig. 13A on the left channel,
a program P-TNO,, is divided into record units W, W2, and WB. Audio
signal s as |anguage |learning dagg are recorded to the record units W, W2,
and WB. Assuming that a |learning | anguage is German, audio signals of
“guten T?g}théguiﬁBerégen"Tha@ds%auttuMkedéﬁQehendeéﬁélpééoﬁéed. As shown
in Fig. B, the cue signal is recorded at the start position and the end
posi ti on;0fec8aghe@botihfenecorrd thri pseWentWAnvaR§iPs.. Char act er

information as an audio signal is recorded between the cue signals. In the
above- descri bed exagplkae skavact embddifieniat C6R ré6Cespondi ng to audi o
signals of "guten Tag", "guten Mrgen", and "auf Fli%de% e@ " are

r ecor ded iwifolrmpredet esnianeeuchiar #dwar lc dded e COTLES LE ST ot mat i on

recorded between the cue signals nmay be Japar seanQ%%cqefﬁpanish,
Russi an, sorgn@iisnese anatfBer Pish ey 4t i Xdd man. aracter information

is converted into an audio signal .by fre ney gn?gkgghog ftar exanple
1 , -, t I'l )
Fr equency-TGmIaL - Key G TPEKP g (hhge BaUTat £ ok (for
W1, W2, and W3. Audio signals as language learning
data are recorded to the record units W1, W2, and W3.
Assuming that a learning language is German, audio

signals of "guten Tag", “guten Morgen", and "auf

Wiedersehen" are recorded.

As shown in Fig. 13B, the cue signal is
recorded at the start position and the end position of
each of the record units W1, WZ, and W3. Character
information as an audio signal 1is recorded between the
cue signals. In the above-described example, character
information corresponding to zudio signals of "guten
Tag", “guten Morgen", and "zuf Wiedersehen" are
recorded with predetermined character codes. Character
informztion recorded between the cue signels may be
Japanese, French, Spanish, Zussian, or Chinese rather
than English and German.

Character information 1is converted into an
audio signal by frequency modulation (for example,
Frequency Shift Keying: FSK) or phase modulation (for
example, Phase Shift Keying: PSK). In the FSK

modulation, frequencies are assigned to digital signals



. exanpl e, Phase Shift Keying: PSK). In the FSK nodul ation, frequencies are
assigned to digital signals 34 for 0 and 1. By alternating-these
frequencies, signals 0/1 are transmtted. The FSK-nodul ated character
““information is nodul ated to audi o data by ATRAC nethod or the |ike and
then witten to a disc. Alternatively,. character information may be
directly recorded to an inaudi ble band w thout the ATRAC nodul ati on.

Assum ng that the transm ssion raté4of the nodemis 9600 bits/sec and the
~period of character information is one second, as the record capacity of
the charactesr infaoidrat | opy 12062 @b phamey men e ge cﬁmwrei‘lsesfca%l%fea fcorded as
one-byte- characters. In the reproducing systemaccording to the second
enbodi ment ,0thesxh sicr arepuidduzd ng ”&p@af&ftt!so%l%te%rﬁ}tallmt%%om inFig 1
and a renote controlling apparatus 210 shown in S In Figs.
1 and 14, sifotmatiportivrmeodwlahedetnafdys. d?t%mtbl! 59% 'H%ﬁb? d by
simlar reference nuneral s-and their descrip |ons _be emt In Fig.

14, an audier stmalike edeivRR FFbhtANtPnput ter mvy}w’at’re%rﬁfdl sp)()‘sed on the
L DS e ELe SONSIEILLSY SERRaLS, A0y, e g puomel e
the “recer vie b b Svgra - & onbT SRR TG LT 02
Assuming that the transmission rate of the
modem is 9600 bits/sec and the peried of character
inforﬁation is one second, as the record capacity of
the character information, 1200-~alphanumeric-characters
can be recorded as ehe—byte characters.
In the reproducihg system according to the
second embediment, the disc reproducing apparatus main
unit 101 shown in Fig. 1 and a remote controlling
apparatus 210 shown in Fig. 14 are used. In Figs. 1
and 14, similar portions to those in Figs. 2 and 5 are
dencted by similar reference numerals-and their
descriptions will be cmitted.
In Fig. 14, an au&io signal is received from
an input termieal 51R dispecsed on the right of the
remote controlling apparatus 210. The audio signal is
supplied to & signal detecting circuit 201. The signal
detecting circuit 201 detects a cue signal and
character_information as an audio signal from the
received audio signal. A signal separating circuit 202
connected to the signal detecting circuit 201 separates

the cue signal from the character information as an



connected to the signal detecting circuit 201 separates the cue signal
fromthe character information as an 35 audio signal. The separated cue
signal is supplied to a controller 58. The controller 58 controls the disc
reproduci ng apparatus nmain unit 101 and the renote controlling apparatus
210 corresponding to the cue signal. The separated character information
as an audio signal is supplied to ﬁg FSK. decoder 203. The FSK decoder
203 denpdul ates the character informifion as an audio signal and supplies
the denodul ated character information to the controller 58: The

control l er 58ugippieEsal he Heeoskpat ededhanacsegnal nforsurpored ota driver:
63. The driver 63 converts the received character information into display
i nformation a arehsupbléesSd he Hieptaytralberatd oo @l oi g 2981,  The

di splay 131 displays the received display. information. Thus, the audio
signal s of "ERREGATREY APRREBFIMORIER"UNARJLO LAV EterSEIRT® ef the
record wunits are reproduced from he dghones 111. In addition t he

char act er irﬁ?ﬁ?ﬁﬁ%%ﬁPQxﬁﬁ%%ﬁﬁ%ﬂ?nglﬁo PRHEC BRAF LS| Yhat's® i € Wi spl ayed on
the display 131. Consequently, character information corresponding to a
word or sentEMt recorded to each record unit can be recorded without

restrictions of character {oruple 890chipLkce BNk o MRMsoR%d 4 rd

enbodi nent of the presen
audio signal is supplied to an FSK decoder 203. The

FSK decoder 203 demodulates the character‘information
as an audio signal and supplies the demodulated
character information to the controller 58 ~The
controller 58 supplies the demodulated character
information to a driver 63. The driver 63 converts the
received character information into display information
band supplies the display information to a display 131.
The display 131 displays the received display
information. Thus, the audio signals of "guten Tag",
"guten Morgen', and "auf Wiedersehen" cf the record
units are reproduced from headphonres 111. In addition,
the character information corresponding to the audio
signals is displayed on the display 131. Consequently,
character information corresponding to a word or
sentence recorded to each record unit can be recorded
without restrictions of character format and track
unit.
Next, as a third embodiment of the present
invention, a control signal as an audio signal is

recorded between cue signals. The control signal is



invention, a control signal as an audio signal is recorded between cue
signals.. The control signal is 36 converted into an audio signal by the FK
nodul ati on, PSK nodul ation, or the like as with the second enbodinment. In
t he reproduci ng system according to the third enbodi ment, the disc.
reproduci ng apparatus main wunit 101 shown in Fig. 1 and the renote
controlling apparatus 210 shown in Fig. 14 are used. A control signal is
detected by a detecting circuit (not sSkown). The detected control signal
is processed by a controller 58. The control signal includes control
signal s for dcsocveanerolinoperat Bodsosudhnas hydiBe Fpl agbBatktoperati on, a
pause operation, an FF operation, and an REW operation, and control
signals for tRBREK mepotetcontrokl thg apparasusihOthilegecond an exanple of a
new function acconplished by the third enbodi ment of -the present
i nvention, ancBOP@#BENE-correcting function will be described. As shown in
Fig. 15A, on the left channel of a disc for acconplishing the automatic

o]

correcting function, alPrbhEakEPreRECing AYSFEBdeFRPEItR8oFE GHPts Q,
A, Bl, and C% .Aﬁ a first questjon,."Wichis a. red fgui% 2" is recorded
to the record OAf EPLOﬂémegﬁanﬁhﬁsdeCaﬁeaﬁgagFl?% PRBAFRTE? BEd8ti on,
audio signal g.i1 ;5% ORGus" 2 PRBLET: aRB%nd rORBPISCOALEo1 1 ERGT ded to the
record units Al Bﬁ, anc ,

apparatus 210 shown in Fig. 14 are used. A control

signal is detected by a detecting circuit (not shown) .

The detected control signal 1is pfocessed by a

controller 58. The control signal includes controlv

signals for disc control operations such as a disc

playback operation, a pause operation, an FF operation}

and an REW operétion, and control signals for the

remote controlling apparatus 210.

Next, as an example of a new function
accomplished by the third embodiment of the present
invention, an automatic correcting function will be
descriked. &s shown in Fig. 15A, on the left channel
of a disc for accomplishing the automatic correcting
function, a program P-TNO, is divided intovrecord units
Ql, Al, Bl, and Cl. As & first question, "Which is a
red fruit ?" is reccrded to the record unit Q1. As
examples of an answer to the first question, audio
signals "1. mélon", "2. apple", and "3. orange" are
recorded to the record units al, Bl, and Cl,
respectively. The user can learn a language in a quiz

format.



respectively. The user can learn a |l anguage in a quiz format. 37 As shown
in Fig. 15B, on the right channel, the cue signal CUE is recorded at the
start position of each of the record units QL,Al, Bl, and C. A control
signal as an audio signal is recorded after the cue signal CUE. As data of
a control signal in this enbodinent, the nunber of answers, the nunber of
correct answer, and control prograns oj7the reproducing systemin the
correct answer state and the incorrect™” answer state. Likew se, on the |eft
channel, a program P-TNOn+l1l is divided into record units @@, A2, B2, and
C2. In the record units K,stiyn By ming. G5B a ecand rgutestdiomnaad, exanpl es
of an answer thereto... are recorded. A control signal as an audio signal
is recorded dfitercuchesifgrraslt @ik iss gredtorQUE ot ttiee ratghtt mdannedn oA the
third enmbodi ment, the automatic correcting function -is executed as

foll ows. "Firgtach tfe the oremnduibieys RINGy iRl acoebgeld wit hc@r™3C Next,
process shown in Fic. 16 is perforned and the automatic correcting
function is actel¥ed 3 3D e iues igiyHal 1 CUBRCOtsst b ot e Gtart
positions of the record units QL, Al, Bl, and Cl of the program P-TNO, .
In Fig. 16, tme-Hfh &% gndts detanflerf iLCH el iFmt 9 Yl he record

gPIgLaIQi as. t Qe%\bf(jc{isrr'\[entquec%ei %rhnilbseg eoog Oadnusct?edfs,-rhc%reear}c&n%’ér tohte audi o
correct answer, and control programs of the reproducing
system in the correct answer state and the incorrect
answer state. Likewise, on the left channel, a program

“"P—~TNO,,, is divided into record units Q2, A2, B2, and

—€2. In the record units @2, ‘A2,-B2, and C2,a-second
question and examples of an answer thereto .are
recorded. A control signal as an audio signal 1is

vrecorded after the first cue signal CUE on the right
channel.

In the third embodiment, the automatic
correcting function is executeé as follows. " "First, 'the
progrzam numbé: P-TNG, is accessed with U-TOC. Next, =
process shown in Fig¢. 16 is performed and the automatic
correcting function is accessed with the cue signal CUE
recorded at the start positions of the record units {1,
Al, Bl, and Ci of the program P-THO,.

In Fig. 1€, the audio signal of "Which 1s a
red fruit ?" of the record unit Q1 as the first
question is reproduced. Thereafter, the audio signals

of "1. melon", "“2. apple", and "3. orange'" of the

record units Al, Bl, and Cl are reproduced. Until the



of "1. melon", "2. apple", and "3. orange" of the record units A,
Cl are reproduced. Until the 38 wuser inputs his/her answer, the process
stops (at step S10). The user inputs his/her answer wth an

tenporarily

operation key of the renote controlling apparatus 110 shown in Fig.
separately provided. A nenory (not shown) of the controller
58 stores audi o signals "ping-pong" angg "boo" that informthe user that

hi s/ her answer is correct and incorrect, respectively. Wen the use

ten key pad

i nputs "1",

t

he fl ow advances to step SlI. At step S11, it is

B1, and

1 or a

r

det er mi ned' - woekheringut snati s/her sngweut, tNerpidee detempoed rlesul t  at
step SII is Yes, the flow advances to step S12. Wien the determ ne
result at steptSbis i(¢tNgteprhé ifdlow dtheancesr inputsemiSlie Atarstvegr S12, an

audi o si gnal

"boo" is generated. Thus, the user is infornmed that th

d

e

hi s/ her answ¥ftihs aPn@FPredtt onThEYe &t drhe HeeMdtew qasttyrdd itng st ep S10. At

this point,

the start posit- on-of-the record unit g%apf t he disc
accessed. At §PBATSEHS life s&diro 14y dgrid s ofok e et Rits Q, A
and d are reproduced. Thereafter, the process tenporaril st ops.
gp'af‘a?egléiepfrpé’\?v%&ﬁ’van@eéne“?ooryst(é‘é’tsfél.owﬂt) ﬁ%ﬁr@l& it

the user inpuf
det er m ned wh

S13 i s Yes,

t

ELFF g calShosBorst Pl A R P
"boo" that inform the user that his/her answer is
correct and incorrect, respectively.

When the user inputs "1", the flow advancés
to step S11. At step S11, it is determined whether or
not "1" is input. When the determined result -at -step
S11 is Yes, the flow advances to step S12. When the
determined result at step S11 is No, the flow advances
to step S13. At step S12, an audio signal "boo" is
generated. Thus, the user is informed that the his/her
answer is incorrect. Thereafter the flow returns to
step §10. 2t this point, the start position-of-the
record unit Q1 cf the disc is accessed. At step S1¢C,

the audio signals of the record units Q1, Al, B1, and

Cl zre reproducec. Thereafter, the process temporarily
steps.

When tiz user inputs "2", the flow advances
to step S13. At step S13, it is determined whether or
not "2" is input. When the determined result at step

S13 1s Yes, the flow advances to step S14. When the
determined result at step S13 is No, an audio signal

"Ping-Pone" is generated. Thus, the user is informed

S
, Bl,
When

IS

at step



determ ned result at step S13 is_No, an audio signal "Ping-Pone" is
generated. Thus, the user is informed 39 that his/her answer is correct.
Thereafter, the flow advances to step S17. At step S17, the record unit @
i s accessed as a second question. \Wen the user inputs "3", the flow
advances to step S15. At step S15, it is determ ned whether "3" is input.
When the determned result at step S189 s Yes, the flow advances to step
S16. When the determined result at step S15 is No, the flowreturns to
step S10. At step S16, an audio signal "Boo" is generated. Thus, the user
is informed thiadt hh5é hieer answer is toeeecect. THbecentser, thdheffdbow returns
to step S10. Next, the operations of the record unit 2 and so forth are
control |l ed. Afdeintde tasstepcdHrd. uhbttstepcdHhir othed;ecdned aut bhadz c
correcting function is conpleted. As the automatic correcting function,
text with picturescoasedeaprapaeedndoqudatione user can select a nunber
corresponding to the question Q wth pictures. Wien character information
corresponding to recor'themite Qisen inpprts and" Ot FHY ROGREST s
recorded as audio signals as with the second enbodipent, in addition to
the audio sighQlISteR the: rtotteRNT IS Gt ¥ dBrermRFaWheifacter

| ormati on o SSRON g O 0% BUSL s RGN Su PR DS lSRLAY S 0N e

Yes, the flow advances to step S16. When the
determined result at step S15 is No, the flow returns
to step S10. At step S16, an audio signal "Boo" is
generated. Thus, the user is informed that his/her
answer 1s incorrect. Thereafter, the flow returns to
step S10. ©Next, the operations of the record unit Q2
and  so forth are controlled. After the last record
unit is controlled, the automatic correcting function
is completed. As the automatic correcting function,
text with pictures may be prepared so that the user can

select a number corresponding to the guestion Q1 with

When character information corresponding to
record units Ql, A1, Bl, and Cl of the program is
recorded as audio signals as with the second
empbodiment, 1in addition to the audic signals of the
record units Q1, 21, Bl, and Cl, charecter information
corresponding to the audio signals can be displayed on
the display 131.

In the second and third embodiments, as shown

in Fig. 17, the processes can be digitally performed.



In the second and third enbodi nents, as shown in Fig. 17, the processes
can be digitally perforned. 40 |In other words, as shown in Fig. 17, an
audi o signal supplied to an audi o conpressi ng decoder 14 is deconpressed
by the ATRAC met hod. An output signal of the audio conpressing decoder 14 .
is supplied to DA converters 15L and 15R  The D/ A converters 15L and 15R
convert digital audio signals of Ief% and right channels into anal og audi o
signals. The resultant analog audio s %nals are supplied to output
termnals 17L and 17R through anmplifiers 16L and 16R, respectively. The

ri ght - channel 1 Quéprér SkGR@$, Ofs t figoandi® FLONPI BSSamGawetodet gidli s
supplied to a signal detecting circuit 201. The signal detecting circuit
201 detects asepel sé@nad, aghaid@csd et ompf ©f srang ce@sdan 14auds o signal, and a
control signal fromthe input audio signal. A signal separating circuit
202 i s connecdedospygmasedtioy t hiee SAYR&BC mdetledi ng circuit 201. The
separating circuit 202 separates the cue signal from the character
informati on and the comrodushyhasigmhb CEuENS | JPpRAIC CRBPERRULBY t he signal
separating circuit- 202 is supplied to a systemcontroller 11. The system
control | er 119eepde®l 54 the oMBRledHr bAUR MgCAPYRFER TS 1 Phi 3 dnt PR101. The

character infornmation and contro| signal . )
The D/A converters 15L gng 15R convert digital audio

signals of left and right channels into analcg audio
signals. 'The resultant analog audio signals are
supplied to output terminals 17L and 17R through
amplifiers 16L and 16R, respectively.

The right-channel output signal of“the-audio
compressing decoder 14 is supplied to a signal
detecting circuit 201. The signal detecting circuit
201 detects & cue signal, character information as an
audio signal, and a control signal from the input audio
signal. A signal separating circuit 202 is connected
to the signal detecting circuit 201. The signzl
separating circuit 202 separates the cue signal from

"the charecter information and the control signal. The
cu2 signal serzrated by the signal separating circuit:
202 is surplied to a system contrcller 11. The system
controller 11 controls the disc reprcducing apparatus
maln unit 101,

The character information and control signal
separated by the signal separating circuit 202 are
supplied to an FSK decoder 203. The FSK decoder 203

demodulates the character information and control



separated by the signal separating circuit 202 are supplied to an FSK
decoder 203. The FSK decoder 203 denodul ates the character information and
control 41 signal and supplies the denodul ated character information and
control signal to the systemcontroller 11. The systemcontroller 11
causes the denodul ated character information to.be displayed on the
display 109. In addition, the systemcontroller 11 controls the
reproduci ng operation of the disc corﬁésponding to the control signal. The
systemcontroller 11 outputs a nute control signal that prevents text
informati on asdgnthbeaaantupplsegnahef nenvbeilagen xadracthrt he audi o signal
on'the right channel. In -the second and thirdd enbodi nents "of 'the
present inventnénrmasishoand. contEpd. si§nadntaudhe siyghamlh creceionéefrom
the disc reproduci ng apparatus main unit 101 is supplied to an audio
processing ci téui t TRESsghtam cenbreléent Aél Frngeapphratagogudateide audio
processing circuit 205 processes the audio signal and stores the

resul tant - si§Raracsea wBABFRaDDAN FRuBE dipBleyBHeon| EAENPA§PIPSt em can be
acconplished. ILn other wards, in the si%nal wite node to the nenory 204,
an audi o si gnaP?recéfvaddf FofPantPRpaY StEBr APRAFC51ETI L 1sGRPIEEEdSt0 an A/ D
converter 206 e converte- 206 conv i audi o

( . ¢ Th Aé ¢ ts Ehe Ln ut analog

signal into a ffgf EBFCUGT BIsPYRAFTARD € pﬁﬁ?eg Phe® EESBPPQHR §i §fal to an

audi o Conpreséhggcontrol signal. The system controller 11 outputs a
mute control signal that prevents text information and
the control signal from being mixed with the audio
'signal on the-right channel.

~~In~the second and third embodiments “of the

present invention, as shown. in Fig. 18, an audio .signal
received from the disc reproducing apparatus main unit
101 is supplied to an audio processing circuit 205 of a
remote‘controlling apparatus 210. The audio processing
circuit 205 processes the audio signal and stores the
resultant signal to a memory 204. Thus, a portable
learning system can be accomplished.

In cther words, in the signal write mocde to
the memory 204, an audic signal received from an input
terminallill is supplied to an A/D converter 206. The
L/D converter 206 ccnverts tne input analog audic
signal into & digital audio signal and supplies the
resultant signal to an audio compressing
encoder/decompressing decoder 207. The audio
compressing encoder/decompressing decoder 207

compresses the digital audio signal and stores the



encoder/ deconpr essi ng decoder 207. The audi o conpressing ,
encoder/ deconpressi ng decoder 207 conpresses the digital audio signal and
stores the 42 resultant signal to the nmenory 204. In the signal read node
fromthe nmenory 204, a digital audio signal is read froma predeterm ned
address of the nenory 204. The digital audio signal is supplied to the
~audi o conpressi ng decoder/deconpressi ng decoder 207. The audi o conpressi ng
encoder/ deconpr essi ng decoder 207 ded@npresses the digital audio signal
and supplies the resultant signal to a DA converter 208. The D/ A
converter 208 &nnuedds sideadi @b tahe atshOrgimnal into an anal og audio
signal. The analog audio signal is supplied to a gate circuit 55L
Thereafter, the above-descthdesh @per atéad mSde perdrorthed. mdrosrgi 2@ j city,
the description of the operation is omtted. After storing character
informati on as dimitadiandignalgtal the nemdrir@04s phedesernused only the
renote controlling apparatus 210. Thus, a portable |earning systemthat

di spl ays charaddrasy rdforhg irgmoxryrz@pontiegdi @l el aaeilier ssy#adlfb¥ a word
or sentence that is reproduced can be acconplished. Wien the control

si gnal accor diYRPYED He & ralErd o RIR S § 5N sERF AL BHR FITP X 92 2%t e
controlling apparatus 210 and the nennnx 204, a portable |learning system
havi ng an aut‘gerﬁaﬁdrecr It fectlifify audio compressing

encoder/decompressing decoder 207 decompresses the
digital audio signal and supplies the resultant signal
to a D/A converter 208. The D/A converter 208 converts
the digital audio signal into an analog audio signal.
The analog audio signal is supplied to a gate circuit
55L. Thereafter, the above-described operation 1is
performed. For simplicity, the description of the
operation is omitted.

After storing character information as an
audio sighal to the memory 204, the user uses only the

ple

o

remote contrelling apparatus 216. Thus, & port
learning system that displays character infcrmation
correspending to an audio signal for a word cr sentence
that is reprecduced can be accomplished.

When the control signal according tc the
third embodiment is used to control the remote
controlling apparatus 210 and the memory 204, &
portable learning system having an automatic correcting
function can be accomplished. The control signal may

be used in common with the cue signal.

In the above-described example, the cue



function can be acconplished. The control signal may be used in conmon
with the cue-signal. In the above-described exanple, the cue 43 signal is
recorded on the right channel. Alternatively, the cue signal may be
recorded.on the left channel. In the above-described exanple, an audio
signal is not recorded on the right channel. However, since the cue signal
is an inaudible frequency signal, the _frequency of the audio signal and
the frequency of the cue signal can e separated. Thus, the cue signal

and the audi o signal can be superinposed and separated wth a high pass
filter 73 and sa%5end ipaseddiddast ol @y shpwn ¢herFigl. 19. I n addition, the
cue signal may be-conposed as a pul se sequence. The cue signal may have

i nformation byFR<e vty mode stueors (i) ety Wie ctecattedudrsetivi dt h of
the cue signal is varied. According to the present invention, one program
nmanaged with @_eﬁécqggand;e\,li -ded Tl s 2AVEHGIGF 1R reecdrd uniars . aylicue
signal is recqrded.,t'.o each record unit. An audio signal of for exanple a

word or sent EAF&dN 18 It FEEHGEE 1@ Eorddd t STIERR recdiFeFHi L. Wth
the cue signalg, | rOgh; rrscutehast. ex e_elds t he amali mfnurrber managed w th
U- TOC can be han%l e%. %Thus, ar? f&dl ¢ sityddl %?bfr% XA Ya %%r"dﬂor
sentence in %h%h,cfrrteqﬁz%'hicgp A HRE ARHBEP %%%n%qd arP rt%%u%er%'quseinrg:cye G signal
with a frequency in a .

the cue signal can be separated. Thus, the cue signal

and the audio signal can be superimposed and separated

with a high pass filter 73 and a band pass filter 74 as

shown in Fig. 19.

In addition, the cue signal may be composed
as‘a pulse sequeﬁce. The cue signal may have
information by pulse width modulation (PWM) of which
the pulse width of the cue signal is varied.

According to the present invention, one"
program managed with U-TOC is divided into a plurality
of reccrd units. A cue signal is recorded to each
record unit. An audio signal of for example =z word or
sentence in a short period is recorded to each rececrd
unit. With the cue signal, programs that exceeds the
maximum rurnber managed with U-TOC can be handlied.

Thus, anr zudio signal of for example a wcrd cr sentence
in & short period can be accessed and reproducsd.

Since a signal with a frequency in an
inaudible frequency band is used as the cue signal, it
can be easily detected. In addition, it is not

necessary to change the existing recording format.



i naudi bl e frequency band is used as the cue signal, it can be easily
detected. In addition, it is not necessary to change the existing
recording fornmat. 44 Moreover, the conpatibility with the conventiona
system can be naintai ned. According to the first enbodi ment of the present
i nvention, character information of one program recorded in sector 1 of

U TOC is conposed of a plurality of record units that are connected with a
predet ermi ned division synbol. Wth tH4é division synbol, character

i nformation that exceeds the nmaxi num nunber of prograns managed with U TOC

can be handl eflorebhies, aRcaddPatighalit9f Wieh exanpbavant@baaor sentence
in a short period can be acces”"sed-and reproduced. in ....addition.

t he- char act er siystemmatnobe- maanthe ndidspl ayed. Accordlng to the second
enbodi nent of the present invention, one program managed with U-TOCC is
divided into a pluralit®caobrdeagr doutthes £iThé embcdsmgndl oifs thecorded to
each record unit. Character information as an audio signal is recorded
bet ween the puesshgnahyensinoe character information a$ ancawvdiogragi gnal
is recorded between the cue signals, rans that exceed the maxi mum
nunber nanagedeGPErAeE- FoCseakorpé ﬁéngrg C L aeBPPE6A, ofharact er

i nformation corresgondln to a words or sentence can e di spl ayed

regardl ess of PEHARE FéroﬁoFﬁﬁPrgnH“ﬂﬁécﬁhéﬁlPreAEEBPHFESdtUlFHeathlrd
enbodi ment  of tegetermlned lelSlon symbol. With the division

symbol, character information that exceeds the maximum
number of programs managed with U-TOC can be handled.
“"Thus, an daudio signal of for example a word or sertence
~in @ short period can be -accessed “and rTeproduced. In
~.addition, the .character information.can be displayed.
According to the second embodiment of the
present invention, one program managed with U—TOC is
divided into a piurality of record units. The cue
signal 1s recorded to each recofd unit. Character
informaticn as an audio signal is recorded between the
cue signals. Since character information as an audio
signal is recorded between the cue signals, programs
thzt exceed the maximum number managed with ﬂ—TOC can
beihandled. In addition, character infcrmation
corresponding to a words\or sentence can re displayed
regardless of character format and track unit.
| According to the third embodiment of the
pfesent invention, one program managed with U-TOC 1is
divided into a plurality of record units. Tﬁe cue

signal is recorded to each record unit. Character



present invention, one programmanaged with UTOC is divided into a
plurality of record units. The cue signal is recorded to each record unit.
Character 45 information as an audio signal is recorded between the cue
signals. Since character information as an audio signal is recorded

bet ween the cue signals, for exanple, an automatic correcting function
that automatically corrects an answer to a question that is set to each
record unit can be provided. In additign, with the renote controlling
apparatus according to the present invention, a reproducing apparatus that
reproduces datafbroataohi astanreoadid siednain 08 whcchdeddbetsegnakbeof at
iea'st two channels are recorded and a second record nedi umon which each
progr am managedews it En@l ¥OC fendpvitedarhes aniprmaalonyasfanesoddounits and
a cue signal is recorded for each record unit can be controlled. In other
words, the refbBBatohfrbPFPAGeEpParyeas hBBofdRngileBalehefPFesent invention
detects a cue signal and controls the re rodUC|n apparatus correspondi ng

to-the Bete- cE8aTP}Bsufl BPt?Wét&GeCQFﬁﬁﬁ l“?hﬁ%“ i oh ERetrenote

troll h t t hat I
From a conventROHERCTEAbH FRAPGRESand-ARFREbr 6O nRcRars bHORNFRR Cattue. o
signal is recgégego ggghbgeggg&rol gdCaghgerﬁggtﬁaggptrolIlng appar at us has

a nenory. Au nf of mat 1 on " and cﬁarac ion as
In addition, with the remote controlling

apparatus according to the present invention, a
reproducing apparatus that reproduces data from a first
record medium on which audio signals of at-least two
channels are recorded and a second record-medium-on
which each program managed with U-TOC is divided into a
plurality of record units and a cue signal 1s recorded
for each record unit can be controlled. 1In other
words, the remote controlling apparatus according to
the present invention detects a cue signal and controls
the reproducing apparatus corresponding to-the-detected
result cf the cue signal. Thus, with the remocte
controliing apparatus, the reproducing apparatus that
reproduces a signal frem a cenventional record medium
and a record medium on which & cue signal 1is recorded
can pe controlled.

The remote contrcllinc apparatus has a
memory. Audio information and character information as
an audio signal are temporarily stored in the memory.
Thus, with only the remote controlling apparatus, an

audio signal for a word or sentence can be reproduced.



an audio signal are tenporarily stored in the nmenory. Thus, with only the
renote control ling apparatus, an audio signal for a word or sentence can
be reproduced. 46 |In addition, character information correspondi ng an
audi o signal can be displayed. Thus, a portable reproducing systemthat

di spl ays character information corresponding to an audi o signal can be
acconpl i shed. Although the present invention has been shown and descri bed
with respect to a best node enbodi nent6 thereof, it should be understood by
those skilled in the art that the foregoing and various other changes,

om ssions, andnadddtiens,i Bhhhkactermiamd rdataoh thereephonmmygbenmade
therein without departing fromthe spirit and scope of the present

i nvention. 47audWhat signellacaedbesdisplagerdecofduspdupprtaebpei si ng: a
managenent area for managing a record position of a_program and a program
area i n whi chrgpggeusigagabysseny betdddspihgscabagsiaghalr boaifegretipeni nposed
with the program the program being divided into a plurality of record
units with thecgugsePgaang o ¢ﬁeapgé@rélﬁﬁéﬂuﬁﬁasb§e?CF6WPHl§ﬁeéLain11,
wherein an audio signal _as a word or sentence is recorded to each record
unit in the program ar el tBOUghethecBFESABAI 4RAVEELERE PBPt REFRCPRPHD 1,

and described with respect tc a best mode embodiment
thereof, it should be understood by those skilled in
the art that the foregoing and various other changes,
omissions, and additions in the form and detail thereof
may be made therein without departing from the spirit

and scope of the present invention.



wherein character information for each record wunit and a predeterm ned

di vi sion synbol for causing the character infornmation and each record unit
to be synchronously reproduced are further recorded in the nmanagenent
area. The record nmediumas set forth in claim1l, wherein character
information corresponding to each record unit is encoded with a
predeterm ned character code, superinposed with the program and recorded
in the programarea. 5. The record nedj4mas set forth in claim1l, wherein
a control signal for controlling a .reproducing operation of the record
medi umi s encothed W tdladn@aedei:erm ned control code, superinposed with

the program and recorded in.the programarea. 48 6. The record nedi um as
set forth in dl.aim1, wheneicodhenaatiogy,amamgoarsddedyi n the program area is
conposed of at |east two channels, an audio signal being recorded to a
first channel, the cue asingmalgersiniy amwsorided nanagisecend-astrarthel . 7. The
record nmediumas set forth in claiml, wherein the cue signal is an

i naudi bl e si §FFLLi®N &Ly épPa@Edianyg ashr at us, conprising: reproducing
means for reproducing a signal froma record nedium having a nmanagenent
area for managing a r eCoPFOFEST 1337 o fim PBHGY mSAFd S&%Taggrlasm

recorded, the cue signal being superimposed with the
program, the program being divided into a plurality of
record units with the cue signal.
2. The record medium as set forth in claim 1,
wherein an audio signal as a word or sentence
is recorded to each record unit in the program area.
3. The record medium as set forth in.claim -1,
whérein character information for each record
unit ‘and a predetermined division symbol for causing
the character information and each record unit,to be
synchronously reproduced are further recorded in the
management ar=3a.
4. The record medium as set ferth in claim 1,
wherein character information corresponding
tc each record unit is encoded with 2z predetermined
character code, superimposed with the program, and
recorded in the program areé.
5. The record medium as set forth in claim 1,
wherein a control signal for controlling a
reproducing operation of the record medium is encoded
with a predetermined control code, superimposed with

the program, zand recorded in the program area.



area in which a cue signal is recorded, the cue signal being superinposed
with the program the programbeing divided into a plurality of record
units with the cue signal; cue signal detecting neans Tor detecting the
cue signal reproduced fromsaid reproduc.i.ng,rleans; means for
access-control ling each program corresponding to a record position nanaged
in the managenent area; and neans for access-controlling each of record
units divided corresponding to the cuagsignal detected by said cue signal
detecting neans. 9. The reproduci ng apparatus as set forth in <claimS§,

wherein the aecess. posirhieOfeebr@aaldi®eP G 42t YBirkni $ndetigshed ,
corresponding to the cue signal, and wherein the cue signal is detected by

reproduci ng the progranwaceaiat thieghrepeesd rkQorflke napradugirdg rapparatus
as set forth in claim8, further conprising: storing nmeans for separately
storing the éhapragterompbernabifontl dreasacltwoecbrdnehkt aecomunesponding to a
di vi si on synbol; and di splaying neans for displaying the character
i nformati on sfdPBali Redapdrererideg eams fiimstsyghehneni zahieonuei t h each
record unit that is _reproduced,
signal being recorded to a second channel.
7. The record medium as set forth in claim 1,
wherein the cue signal is an inaudible
signal.
8. A reproducing apparatus, comprising:
reproducing means for reproducing a signal
from a record medium having a management area for
managing a record position of a program and a program
area in which a cue signal is recorded, the cue signal
being superimposed with the program, the program being
divided into a plurality of record units with the cue
signal:
cue signal detecting mszns for detecting the
Cue signral reproduced from said reproducing.means;
means for access-contrclling each program
correspending to a record position managed in the
management area; and
means for access-contrclling each of record
units divided corresponding to the cue signal detected
by said cue signal detecting means.
9. The reproducing apparatus as set forthlin

claim 8,

wherein the access position of each record



wherein the character information for each record unit and a predeterm ned
di vi sion synbol for causing the character information and each record unit
to be synchronously reproduced are further recorded. in the nmanagenent
area. 11. The reproduci ng apparatus as set forth in claim8, further
conprising: a decoder for detecting and denodul ati ng the character

i nformati on encoded with a predeterm ned character code, superinposed with
the program and recorded in the proggam area; and di splayi ng neans for

di spl aying the character information denodul ated by said decoder in

synchroni zat i am it t hs e@ete ¢ €6QT o Hpk §pbhaink Sto I €E ogweegi 991, 12ngThe

repr oduci ng apparatus as set forth in claim8, further conprising: a
decoder for detecting ancheheaDautiat i oge asigoal rod ségdheted ey i s encoded
with- a predetermined control code, superinposed. with the program and
recorded in theproatramartgse phegcontaoéa sagnalgh cagmtedl | i ng a reproduci ng
operation of the record nedium and neans for controlling the reproducing
operation of tHe record Thelitgpeeitespomppgraous hes sontfottisi gmal

denodul ated by said decoder. 13. A reproducing system conprising:
claim 8, further comprising:

storing means for separately storing the
character information for each record unit
corresponding to a division symbol; and

displaying means for displaying the character
information stored in said storing means in
synchronization with each record unit that is
reproduced,

wherein the character information for each
record unit and a predetermined division symbol for
causing the character information and each record unit
to be synchronously reproduced are further recorded in
the management area.

11. The reproducing apparéatus as set forth in
claim 8, further comprising:

a decoder for detecting znd demodulating the
character information encoded with a predetermined
character code, superimposed with the program, and
recorded in the program area; and

displaying means for displaying the character
information demodulated by said decoder in
synchronization with each record unit that is

reproduced.



a-reproduci ng portion for reproducing a signal froma record nedi um havi ng
a managenent area for- managing a record position.-of a programand a
program area in which a cue signal is recorded, the cue signal being
superinposed with the program the program being divided into a plurality
of record un.its..wi.th .the cue signal; and a renote controlling portion,.
wherein said reproduci ng portion has: reproducing neans for reproducing
the nmanagenent area and the program agea of the record nmedium trave
controlling neans for traveling the reproducing neans corresponding to a

record positiare.of the mRNaGYRIMuANRA d iULed Pysdiesdepy odyci ng 51
nmeans, and outputting nmeans for outputting a programand a cue signal of

t he program ardaimne @, oducetely ddagrirgipigduci ng neans, wherein said renote
controlling neans has: detecting neans for detecting the cue signal that
is output fromthe output dengderarnt ofdetadat i e pmed iyt ig, a St or i ng
means for. s.t.oring..a.._..reproducti,on address of the reproduci ng neans
of said reprodgsitipl pogmiadn tibladn itshercuelesi gnalh ies pdetdetteatnibyed he
det ecti ng neans;
control code, superimposed with the program, and
recorded in the program area, the control signal
controlling & reproducing operation of the record
medium; and
means for controlling the reproducing
operation of the record medium corresponding to the
control signal demodulated by said decoder.
13. A reproducing system, comprising:
a reproducing portion for reproducing a
signal from a record medium having a management area
for managing a record position of a program and a
program area in which a cue signal is recorded, the cue
signal being superimposed with the program, the program -
being divided into a plurelity of record units. with .the -
cue signal; and
& remote controlling portion,
wherein said reproducing portion has:
reproducing means fcr reproducing the
management area and the program erea of the record
mediulm,
travel controlling means for traveling the

reprcducing means corresponding to a record position of

the management area reproduced by the reproducing



operating neans for causing the reproducing means to travel for each of a
plurality of record units divided with the cue signal, and transferring
nmeans for transferring a transfer cc-r_mand of the operating neans and a
reproduction a:dress stored in the storinc, nmeans to the travel
controlling neans of said reproducing portion, and .-.herein the operating
nmeans of said renote controlling portsion is operated, the travel
controlling neans travels the reproduci ng neans corresponding to the
reproduct i omeadsy essdstored in the storing neans of said renote o
controlling portion. 14. The reproducing systemas set forth in claim 13,
52 "wherein the prograntpecbidgdneanthéopr ogtamtaieqy ias peoapesednef at

| east two channels, an audio signal being recorded to a first channel, the
cue signal 2bePfgsStetetdefi tbeapsegonn elannekpro8ucthe byepheduci ng syst em
as set forth in claim 13, wherein said renote controlling portion further
conprises: SERFRBUGLEBUTERRG  means for outputting the audio signal

received fromthe first channel .to the second channel. 16. A renpte
control |'i ng apparatUSW?SFEln sald remote controlling means has:

detecting means for detecting the cue signal
that is output from the outputting means of said
reproducing pqrtion,

storing means fbr”storingmamreproduction
address of the reproducing means of said reproducing
portion when the cue -signal is detected_by the
detecting means;

operating means for causing the reproducing
means “to travel for eacﬁ of aplurality of record units
divided with the cue signal, and

transferring means for transferring a

+-
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travel contrclling means of said reproducing portion,
and )

whereln the operating means of said remocte
controlling portion is cperated, the travel controlling
means travels the reproducing means corresponding to
the reproduction address stored in the storing means of
said remote controlling portion.
14. The reproducing system as set forth in claim

13,



controlling a reproduci ng apparatus that reproduces signals froma first
record nmedium and a second record medium the first record nedi um having a
managenent area and a program area, a record position of a program being
managed i n the managenent area, the program being recorded in the program
area, audio signals.-of at least two channels being recorded in the
program area, the, second record nedium having a managenent area and a
program area, a record position of a pgggram being managed in the
managenment area, the programbeing recorded in the programarea, the

program area being compasad of @fe | SASEr IO SARNSS Sin ahaysl 9y signal

being recorded on a first channel, a cue signal being recorded on a second

channel , one prag am eimbHyided:t indosa plaralddnenf, racordiiwits with
the cue signal, 53 the renote controlling apparatus conprising: detecting
means for detexigmygl thelmyerast@nddd tdhad fdroutqgidndalomitee dwepr oduci ng
apparatus; determ ning neans for determ ning whether the current record
medi um i s the Sigrstl reciorgl medhndedrtde e ssswohdiraaoeld medi um dependi ng on
whet her the cue signal is present or absent; sw tching nmeans for

out putting thé2audi o sithralrempfodicinenstiysivan crarmed $ampr dducEd ifr om t he
first record nmedi umwhen the determned result by said determ ning neans
is the first rébord nmedium and for outputting the audi o signal of the

first channel ) . . .
wherein said remote controlling portion

further comprises:

stereo outputting means for outputting the
audio signal received from the first channel to the
second channel.
16. A remote controlling apparatus for
controlling a reproducing apparatus that reproduces
signals from a first record medium and a second record
medium, the first record medium having a management
area and a program area, a record position of a program
being managed in the management area, the prcgram being
recorded in the prcgram area, audic signals.of at leasg
two channels being recorded in the program area, the
second record medium having a management arez and a
program area, a record position of a program being
managed in the managemant érea, the program being
recorded in the program area, the program area being
composed of at least two channels, an audio signal
being recorded on a first channel, a cue signal being
recorded on a second channel, one program being divided

into a plurality of record units with the cue signal,



reproduced fromthe second record nediumto the second channel when the
determ ned result by said determning neans is the second record nedi um
and outputting nmeans for outputting the audio signals selected by sa
switching nmeans. 17. The renote controlling apparatus as. set forth
claim 16, further conprising: nuting neans for nuting the cue signal

the audi o signals are being reproduced fromthe second

The renote controlling apparatus as SE%Sforth in claim16, further

conpri si ng:

operating neans for causi

t he reproducing apparatus to

i d
in
whi |l e

record nedium 18.

reproduce eachhef reme tree et nuli tisafagdera taudicongirgidingshi | e the audi o
signals are being 54 reproduced fromthe second record nedi um

detecting means for detecting the cue signal
that is output from the reproducing apparatus;

determining means for determining whether the
current record medium is the first record medium or the
second record medium depending on whether the cue
signal is present or absent;

switching means for outputting the audio
signals of at least two channels reproduced from the
first record medium when the determined result by said
determining means is the first record medium and for
outputting the audio signal of the first channel
reproduced from the second record medium to the second
channel when the determined result by said determining
means is the second record medium; and

outputting means for outputting the audio
signals selected by said switching means.
17. The remote controlling apparatus as set forth
in claim 16, further comprising: |

muting means for muting the cue signal while
the audio signals are being reproduced from the second
record medium.
18. The remote controlling apparatus as set forth
in claim 16, further comprising:

operating means for causing the reproducing
apparatus to reproduce each of the recofd units of the

audio signal while the audio signals are being



54

reproduced from the second record medium.



