; e3e| {yvvwdxpl yh{6{ T{UgT TI TLE OF THE | NVENTI ON MULTI - SOURCE SURROUND
AUDI O APPARATUS BACKGROUND OF THE | NVENTION 5 Field of the I{Mﬂm’mlmml
present invention relates to a nulti-source surround audi o a m’
performng, in accordance with an instruction froma user, sel eciiyg.
surround sound reproduction of audio signals which are inputted froma

plurality of sound sources including 10 a DVD. Description o
Background Art In recent years, in the field of nulti -sourcew&%ﬁ’ ”U"”w ”,”m
appar atuses which are capabl e of reproducing audio froma nu

audi o signal sources including DVDs , there has been a desire fof00g2

mul ti-sour rro i aratus such that, if an audio signal froma
gi ven audi%ﬁgﬁgﬁgr%gg ?@ghﬁggﬁgeen recorded so as to have a surround
effect, the nulti-s a roperly reproduce a
surround audi o srgngﬂ£ﬁgs§éﬁéé#ﬂ#$é§§g¥85 Qﬁ?é %E%Agrg al . Exanpl es of audio
signal sources include: optical recording nedia (optical disks) such as
DvDs, CDs, VCDs, and NCB nagnetic recordi ng media on which MP3 data is

recorded (%gg A{O%P ',\glt}]toﬁrvell al so be recorded on an optical disk
;  FM AM Droadcas an externa optical or electric 25 signal sources. 1

A mul ti.- souri_‘.ce aur£o§gd 1aud| Q;agparatus nust be capabl e of properly
generatr ng a surroun di 0 s gnal fromthe audio signal ( s ) inputted

fromsuch a plurali of aud Q._si sour D usuaII st or
| east one of : an a%r Bmsgnalm}o‘reg 2h*hatd %segﬂar"éu?z){r a8q Fﬁeaugrfugﬁannel

digital SULANnALL IR EhEGRERALRENAR noacd Bl LAl SN RLGRA " )

and a d|g| anne 0 Si ereina ter

digital signg ﬁ %Ore%'Qich:%urJ:S'uﬁ&E ?8{':88?1%81?&{‘90{@%gﬁgiorslgngiglO

digital sign I's sim carrre y an
which are inputted from a plurality of sound sources including

10 a DVD.

Description of the Background Art

In recent years, in the field of multi-source audio

apparatuses which are capable of reproducing audio from a number

15 of audio signal sources including DVDs, there has been a desire
for amulti-source surround audio apparatus such that, if an audio
signal from a given audio signal source has been recorded so as

to have a surround effect, the multi-source surround audio
apparatus can properly reproduce a surround audio signal based

20 on each such audio signal. Ixamples of audio signal sources
include: optical recording media (optical disks) such as DVDs,
CDs, VCDs, and MDs; magnetic recording media on which MP3 data

is recorded (note that MP3 data might well also be recorded on
anopticaldisk); FM/AMbroadcast; and external optical orelectric

25 signal sources.



10 signal source other than DVDs, e.g. , a CD, (hereinafter such an audio
signal source will be referred to as a "non-DVD audi o signal source"). An
anal og 2-channel digital surround effector ( hereinafter an "anal og
surround effector” ) is conventionally used 15 to generate a 2ch anal og
surround audi o signal based on a 2ch digital signal which is inputted from
a DVD or a non-DVD audi o signal source . An anal og surround effector can

al so generate a 2ch anal og surround audi o signal based on a 2ch digital
signal inputted froma DVD. A5 . lch digital surround effector is
conventionally used 20 to generate a 5.1ch anal og surround audi o signal
based on a 5. Ich dhqﬁh@l surround SiQﬁ?%uWQiCh i S inputtngfron1ngVD. I n

. i-source surro o apparatus mu capable
accordance with a use request, a nmu -Sour(,pé) surroun au%ll gpappar at us

needs to syitch %%&\gegga&/g{igmqe s?,%q:io%?éi 908k oS ié%:ﬁae%ucf%nprt%%er lfl?éiﬁowever,

(e}
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to sw toh batmass et ted o paB P A ey B O R 888 U oun
ffector, d di i-Q Si . but
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signal therefrommy be switched froma 5.1c I'gital surround signhal to a
2ch digit ' i1 3 wil [ itch
fromthe SNolareret ™ ooy rol Py dubhBRRISRRY: | £ o olR0ta gl o

In 10 t [ ' i tched, t q.an ,

el g from LB o ERrprag gt O Blanet | Okt sR! F (30 SABEERYTL
being r eprodicad )Lt ABLNEnLYDs.l DEpale AMAAGSHELRURY, STigehon can still

be used after switching to r oadcast S, conventrona
mul ti - sourgeyn3yr ceyRda i pb® PRLRL i & UBSE VRO WS HRS Jhg gWhigh the
audi o signaﬁ’source_tp a DVD mﬁ?? nee to1§%ternine w%%t2§fatge repr oduced
si gnaloi S & grahiChoGlel titheRUELRN DY 982k, OTa p2C fehgfgixﬁ?%téf 3@k, afnd
accordingly select and instruct either the 5. Ich digital surround

audio signal source will be referred to as a "non-DVD audio signal

source").
An analog 2-channel digital surround effector
(hereinafter an "analogsurroundeffector") isconventionallyused
15 togenerate a2chanalogsurroundaudio signal basedona2chdigital
signalwhichis inputted fromaDVDor anon-bDVD audio signal source.
An analog surround effector can also generate a 2ch analog surround
audio signal based on a 2ch digital signal inputted from a DVD.
A5.1chdigital surroundeffectorisconventionallyused
20 to generate a 5.1ch analog surround audio signal based on a 5.1ch
digital surround signal which is inputted from a DVD.
In accordance with a user's request, a multi-source
surround audio apparatus needs to switch between available audio
signal sources to properly reproduce a surround audio signal from

25 a recorded audio signal. However, in the aforementioned



effector or the analog surround effector. 20 Furthernore, a 5.1ch

| oudseaker systemis required to reproduce a 5.1ch digital surround sound
based on a 5. Ich digital surround audi o signal which has been properly
reproduced froma DVD by neans of a 5.1ch digital surround effector. On the
other hand, a 5 . 1ch | oudspeaker systemis not a necessity for reproducing
25 an audi o signal fromany non-DVD audi o signal source or a 2ch digital 3
signal froma DVD. SUVMMARY OF THE | NVENTI ON Therefore, an object of the
present invention is to 5 provide a nulti-source surround audi o appar at us
whi ch can realize surround sound reproduction of both a 5 . Ich digital

surround s gn '-ggﬂchﬁ%%gogga s B3R I8l g, B, REl LRudaRRaker

systemin udspéak em suc e ap ara Us does

not requi alel R?a %%!.:9”8 e3rdigh }:%' é‘r{rﬁgfg %U.:%S}HR@ e%(%e% n anal og
ec O
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all ows the pprop e surroun € au ica

dependlng n1%ﬂpfg¥geogfa$ge repr%ﬁhggdbglggﬁr $£5§eby enabling a surround

audi o S|gna r epr oduce present invention has the follomnng

featurgs to attain phe Qi gal MERLIANAL BRGNEY AlidehadsPaets o'

present invention is direc urce SUI’I’OUI’] 10 apparat us
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reproduction means for, if f etecte urce 1's
digital surround effector to the analog surround effector. In

10 another case, one audio signal source may be switched to another,
e.g., from a DVD to FM broadcast. Assuming that a 2ch digital
signal was being reproduced £from the DVD, the same analog surround
effector can still be used after switching to FM broadcast.

Thus, with the conventional multi-source surround audio

15 apparatus, a user who wishes to switch the audio signal source
to a DVD will need to determine whether the reproduced signal is
a 5.1ch digital surround signal or a 2ch digital signal, and
accordingly select and instruct either the 5.1ch digital surround
effector or the analog surround effector.

20 Furthermore, a 5.1lch loudcpeaker system is required to
reproduce a 5.1ch digital surround sound based on a 5.1ch digital
surround audio signal which has been properly reproduced from a
DVD by means of a 5.1lch digital surround effector. On the other
hand, a 5.1ch loudspeaker system is not anecessity for reproducing

25 an audio signal fromany non-DVD audio signal sourceora2chdigital



4- a DVD, reproducing the DVD to generate a DVD reproduced audi o signal ;
repr oduced signal determ nation neans for determ ning whet herthe DVD
reproduced audio signal is a 5 .1-channel digital surround audi o signal or
a 2-channel digital audio signal and generating a 5 determ nation signal
indicating a result of the determnation; and a digital surround effector
for, if the determnation signal indicates that the DVD reproduced audio
signal is a 5.1-channel digital surround audi o signal,converting the DVD
reproduced audi o signal to a 2-channel digital surround audio signal. 10
Thus , according to the first aspect , when a 5 . lch digital surround
audi o signal is reprodu froma DVD, the 5.1ch digital surround audio
signal is %iﬁﬂﬂﬁtég%q ﬁtﬁ%g'Zch digital surround audio signal, which can be
subj ected to surround sound reproduction as if a reproduced signal froma
non- DVD audi o signal source. 15 In a second aspect based on the first

aspect, th j - e audi o apparatus further conprises:an
anal og sur$¥ﬁﬁgﬁéﬁﬁig@®rIﬁgﬁﬁgﬂﬁgerting an audio signal to a 2-channe
surround audi o sign h' ggdrfirst(ﬁjngg}or q§iving e rEhJé”fiJ f.%h% DVD
reproduced audi o sig Srefere 2RSSt §fgitfsl PATETE sTEt 1o d5aPi vat i ng

t he anqgo surQPund qftector to convert the DVD rﬁproqycqg audi o signal to
rovide a myulti=source sulrroxllﬂd audio acpc})a atus w .'lth_l can realiz

a 2-chann surround audio signar . Us -, "according to e-second-aspect ,

a

when a 2ch_di git audj o si |, .i s repraduce ram. VD, the_2¢ch digital
a0 st grar e s e Cept A S AR B ch B Rarer SRR e be
subj ected 25 tostréfqﬂ%lsound qurodu%tion as roduced sggnal from
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does not require a user to designate a digital surround effector
10 or an analog surround effector based on combinations of a plurality
of types of audio signal sources and a plurality of types of
reproduced signals but rather allows the appropriate surround
effector to be automatically applied depending on the type of the
reproduced signal, thereby enabling a surround audio signal to
15 Dbe reproduced.
The present invention has the following features to
attain the object mentioned above.
A first aspect of the present invention is directed to
a multi-source surround audio apparatus for, in accordance with
20 an instruction from a user, performing cclective surround sound
reproduction of audio signals which are inputted from a plurality
of sound sources including a DVD, the apparatus comprising: sound
source detection means for detecting a sound source of an inputted

audio signal based on the instruction from the user; DVD audio

25 signal reproduction means for, if the detected sound source is




surround effector for converting an audio signal to a 2-channel 5 surround
audi o signal; audio signal reproduction neans for, if the detected sound
source is not a DVD, extracting an audio signal fromthe sound source and
generating a reproduced audi o signal therefrom and second effector driving
means for activating the anal og surround effector to convert the reproduced
audi o signal 10 to a 2-channel surround audi o signal. These and ot her

obj ects, features, aspects and advantages of the present invention wll
beconme nore apparent fromthe foll ow ng detail ed description of the present
i nventi on when taken in conjunction with the acconpanying drawi ngs. 15
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has been reco W th a surroun fect udi o I's outputted

fromthe di est a r t . The 2ch audio
%q*bn%li '8 3 ga%fgg?e Ofa@aadpia-]a& L@roahh %

section 200 al s ying a surr effect ‘to an
10 Thus, according to the first aspect, whena5.1lchdigital

surround audio signal is reproduced from a DVD, the 5.1ch digital
surround audio signal is converted into a 2ch digital surround
audiosignal, which canbe subjected to surround sound reproduction

as if a reproduced signal from a non-DVD audio signal source.

15 In a second aspect based on the first aspect, the
multi-source surround audio apparatus further comprises: ananalog
surround effector for converting an audio signal to a 2-channel
surround audio signal; and first effector driving means for, if

the DVD reproduced audio signal isa2-channel digital audiosignal,

20 activating the analog surround effector to convert the DVD
reproduced audio signal to a 2-channel surround audio signal.
Thus, according to the second aspect, when a 2ch digital

audio signal is reproduced from a DVD, the 2ch digital audio signal
isconvertedintoa2chsurroundaudiosignal, whichcanbe subjected

25 to surround sound reproduction as if a reproduced signal from a



audi o signal which has not even been recorded with a surround effect 15 (as
described later). The indicator 400 , which preferably conprises a |ight
emtting neans ( e. g. , alight emtting diode ) presents information such
as the operation node of the nmulti-source surround audi o apparatus MSSA to
the user as an optical indication. The control 20 section 300, which is
coupled to the nulti-source-section 100, the 2ch audi o section 200, and the
i ndi cator 400, controls the overall operation of the nulti-source surround
audi o apparatus MSSA. The nulti-source section 100 conprises an FM AM t uner
25 110 , an MD drive 120 , a conbination drive 130 ( an auxiliary input 7

term nal de ed AUX" in FIG 1 ) 140 , an optical input term nal (
DODYD Rpdfy £

denoted a ?ﬂaﬁ_ﬁ°9ﬁ%§ and a 2ch digital surround effector (
denoted as " DSUR" FIG. 1 160 . .The F AM t U 110 r i ves or AM
radi o broadcast andP%eﬁerg eé 5SBF8ad§§§F§2u s?ﬁﬁ% ﬁe €M|g

out putted t the 2ch aud tlon 200. The ND dr|v epro
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i ncl udes an Tnput fermn wo out put Input “termnal is
coupl ed t%ngl%gogﬁfﬁ%néj %!ﬁegﬂ)i‘eto convert the reproduced audio signal

10 to a 2-channel surround audio signal.
These and other objects, features, aspects and
advantages of the present invention will become more apparent £from
the following detailed description of the present invention when

taken in conjunction with the accompanying drawings.

15
BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a block diagram illustrating the structure
of a multi-source surround audio apparatus according to an
embodiment of the present invention; and
20 FIG. 2 1is a flowchart illustrating the operation of

the multi-source surround audio apparatus shown in FIG. 1.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
Hereinafter, with reference to FIGS. 1 and 2, a

25 multi-source surround audio apparatus according to an embodiment



20 132 so as to receive an audio signal which is reproduced fromthe
optical disk drive 132. One of the two output termnals (hereinafter
referred to as a "first output termnal”) is indirectly coupled to the 2ch
audi o section 200, i.e., via the 2ch digital surround effector 160. The
other output termnal 25 (hereinafter referred to as a "second out put
termnal" ) is directly 8 coupled to the 2ch audi o section 200. In
accordance with a selection signal SWwhich is inputted fromthe drive
controller 134, the selection switch 136 sel ectively conducts between the
input termnal and the first or second output term nal, thereby 5 coupling

h di I d f h | d
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reproduces and outputs a udi 0 signa roma CD VD drive
132_2 repry C wnd si gnal S5 . lc
) or a 2ch g&%%fi’ ?HQ BP§&£E?S S%c%) szo%ugi%v%@dtﬁs]&f{\% dri vg 132(3
reproduces an audi Hﬁﬁ nal as
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as an MP3 audi o signha
10 100 so as to output 2ch audio. If the audiosignalhas beenrecorded

with a surround effect, the 2ch audio which is outputted from the

2ch audio section 200 will have a surround effect. The 2ch audio

section 200 is also capable of applying a surround effect to an

audio signal which has not even been recorded with a surround effect
15 (as described later).

The indicator 400, which preferably comprises a light
emittingmeans (e.g., alight emitting diode) presents information
such as the operation mode of the multi-source surround audio
apparatus MSSA to the user as an optical indication. The control

20 section 300, which is coupled to the multi-sourre.section 100,
the 2ch audio section 200, and the indicator 400, controls the
overall operation of the multi-source surround audio apparatus
MSSA.

The multi-source section 100 comprises an FM/AM tuner

25 110, an MD drive 120, a combination drive 130, an auxiliary input



9 The drive controller 134 , which is coupled to the optical disk drive
132 ( controls the operation of the optical disk drive 132 while exchangi ng
a control signal SCwith the optical disk drive 132. In accordance with the
control signal SC, the drive 5 controller 134 detects the type of the
optical disk which is nmounted to the optical disk drive 132, and al so

det ects whet her the reproduced signal which is outputted fromthe DVD drive
132 2 is a 2ch digital signal S2c or a 5.1ch digital surround signal S5.Ic.
The drive controller 134 generates a selection signal SWwhich 10 is in
accordance wth these detection results ( and outputs it to the selection
switch 136 . r th 0| t tical .di . . he
opti cal di%?“&qa\?eﬁﬁ%t%?afm ﬁﬁgigéngféggﬁgggpggfggﬁggﬁgﬁ%%m 1(E:Lauses
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inputted to
terminal 140, which is coupled to an external audio device, outputs

10 anaudiosignalthatisinputtedfromtheaudiodeviceasanauxiliary
audio signal Sau to the 2ch audio section 200. The optical input
terminal 150, which is coupled to an external audio device having
an optical output terminal, outputs an optical audio signal Sop
that is inputted from the audio device to the 2ch audio section

15 200.

The combination drive 130 includes an optical disk drive
132, a drive controller 134, and a selection switch 136. The
selection switch 136 includes an input terminal and two output
terminals. The input terminal is coupled to the optical disk drive

20 132 so as to receive an audio signal which is reproduce4d from the
optical disk drive 132, One of the two output terminals
(hereinafter referred to as a "first output terminal") is
indirectly coupled to the 2ch audio section 200, i.e., via the
2ch digital surround effector 160. The other output terminal

25 (hereinafter referred toas a "secondoutput terminal") isdirectly



digital surround effector 160. 5 The 2ch digital surround effector 160
decodes the 5. Ich digital surround signal S5 . Ic which is received from
the DVD drive 132 2 via the selection switch 136 , thereby generating a 2ch
digital surround signal S2cd. The 2ch digital surround signal S2cd thus
generated is outputted to the 2ch audi o section 200. 10 The 2ch audio
section 200 includes a selector 210, an audi o signal processor 230, an
anplifier 240, and | oudspeakers 260. The control section 300 preferably

i ncludes an operation controller 310 , an optical receiver 320 , and a
remote control 330 . The user can give instructions to the mul ti-source
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310 out putys thhg RGAKY Foedaseeciny t%ntf,gé &t 3l optBcaDN A ilRemalt&a si gnal
processing control signal SOp to the selector 210 and the audi o signal

Processor t73%etbeSHRE! 'a\.éeéﬁ/ch JThYsre bt N ab e diseerbRdldgiGlda@nassgnal  SU,
the operation controller 310 detects which one of the FM AM tuner 110 , the

MD drive 4ve fdlee2bh BRFELPEY t9Pe Wt a;gtoﬂ&& aidbe auukl i3 ¥hd Eaeéeﬁer m nal
IS

140 , and the optical input term nal bei ng used. 1n other words |,

i.t issdetspeicedivheioel tHe spidicaisiagBal aviv e 35 winputdeeedeyarbbe &€l ect or
210 is a broadcast audio signal Srd, an MD audio signal Snd, an auxiliary

audi 0 si gRmpPakingaidudhet suBnati PEéHCLTDIdIG v al, Zovisagivé 1982, or a
reproduced audi o signal fromthe optical disk 12
a VCD drive 132_3, and an MP3 drive 132 4.
The CD drive 132_1 reproduces and outputs a PCM audio
signal (Scd) froma CD. TheDVD drive 132_2 reproduces and outputs
20 a 5.1lch digital surround signal (S5.1lc) or a 2ch digital cignal
(S2c¢) from a DVD. The VCD drive 132_3 reproduces an audio signal
from a video CD, and outputs the audio signal as a video CD audio
signal (Svd). The MP3 drive 132_4 reproduces audio data from an

MP3 file recorded on an optical disk, and outputs the audio data

25 as an MP3 audio signal (Smp).



drive 132. If the operation controller 310 detects that a reproduced audio
signal fromthe optical disk drive 132 is being input to the selector 210 ,
the operation controller 310 further detects , 5 based on the conbination
drive state signal SM whether a PCM audi o signal Scd, a 2ch digital signal
S2c, a video CD audio signal Svd, an MP3 audio signal Snp, or a 2ch digital
surround signal S2cd is being inputted. Then, the operation controller 310
generates a selector control signal SOs and outputs it to the selector 210
, 10 such that the selector control signal SOs causes an input port
corresponding to the particular audio signal which is detected as being
inputted to be coupled . to. the outpus rt As a result e l.ector 210
ot puts the audio SrERdrerhsSPELRELb-13e . meth S qiad 5 KB ARy Shhe

sel ector co . S] audi D Si o . . audi o
data b PO Srade A, SRt HBeCHR i B Ble REREEST Yy e 8
operation lL,Le r.a 1.0 -Si . r ssl ont.r.ol

si gnal S@%M@&Fp%{‘g&%&[wt Eé:ggag?(l)aésjll Iﬁaa %pggggsg&gZ%ﬁ%aﬁnﬁg%ger to
apply an q*{_cgi cessin esr \ . t audi a SD
out put t ed rc}% ?%g sel%(!gc %%%ﬁd%gggg toﬁne'h?ﬁg%gééiz%ésn?d&ngﬁ'pr ocgs{:gi@%g
control sigg}&l t.he I i S 0 j i r nal
anal og 53 urr ourﬁ? §é¥ F elc%lo(% a"Ot%lﬁ,hg?g#e g)% ;E(fn% oggjt%?igdeﬁ%r g%{g&gifgﬁug%ﬁog
surround i i I j < IS-:Qut te o .t LigL.e S anal og
audi o si g?\t;ﬁi %A. %"talmﬁ%%e&ég’%r g?itzét glgtdt ﬁlal?%t ?\igmaeﬁglko%gét%ge Dtgfgy be
out putted h @}ﬁl g;aHd L At bRyt LY8LI t-hgganal og
surround elg%er(?tdg?eg?)%i_ , |.@’e.l,EI \%st?ﬁghgﬂgtﬁéralﬁ ngﬂg Dﬁlhang%ofgtgzs"urrggund
audi o si gnabohhAGARLIM: A 85PLL!d 81 12A%gARRR AL eSSl PLEISRERIRN. 181 1 Vi Ng
signal 5 SAacby g?f;@tla?f yJigng tﬁe I<'§1)na og augillgﬁsi gna'%SrSAr#romatﬁe aué?o si gnal

processor g304,40d ﬁb&ﬁ%l}é:h%ho&gﬁé’fﬂﬂ% dlsle 6881 5h 90An Y &u QniBA

| oudspeakers 260. The speakers 260 are driven 1 n accordance wth the

| oudspgakels dhi ¥k HnPaN 1 SN ISOEL Al for0 2HBH1 ¥RV e5,d BLtHEPE AdUELNT
audi o. 10 Based on the user i1nstruction signal SU and the conbination drive

state signale s edforPBGE LA AR6CONE £ Qlsl &8s Bldl GRAET AIA ANt IPOHRELRY State
i ndi cation signal SOd representing the operating state of the nulti-source

surround FidKMGRPEE@EHStHESA 1 8t aQukRitiSrd 135 Qo ADvDI0EREgRhe#80eqBased
on the operating 15 state indication signal SCd, the indicator 400 presents

to the USee1dRt9Bhi 684nd NHIC@ELGEsOfnd N 10RARN 8@ BERI B Pftd BBnduct
mul ti-source surround audi o apparatus MSSA. Next, with reference to a

flowchart yioRn PhEliGpud: tbBRi Mg %Hé%%ﬂ@@u@gﬁ{:%éﬁﬂxﬁl L BBus

mul ti-source surround audi o 20 apparatus MSSA wi |l be described. Once the

mul ti 180UrpaSWihgUFKE 2dgir8daeedlads dapfal wnlikhnes cRpafte Q8% dAS the )
operating, at step S2 , in accordance wth a user instruction signal SU, it

i's determdgpdcal disk drive 132 to be directly outputted to the 2ch audio

section 200.
In the case where a DVD is mounted to the optical disk
drive 132, if the reproduced audio signal which is outputted from
20 the DVD drive 132_2 is a 2ch digii?al signal S2c, the selection
signal SW causes the selection switc:h 136 to conduct between the
input terminal and the second output terminal, so that the 2ch
digital signal S2c is inputted to the 2ch audio section 200. On
the other hand, if the reproduced audio signal which is outputted

25 from the DVD drive 132_2 is a 5.1ch digital surround signal S5.1c,
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whet her surround sound reproduction is instructed at the operation
controller 310. If surround sound reproduction is instructed, 25 control
proceeds to step S4. 14 At step S4, based on the user instruction signal
SU, it is determ ned by the operation controller 310 whether the

conbi nation drive 130 is designated as a reproduction source. If so

desi gnated, control proceeds to step S6. 5 At step S6 , based on the user
instruction signal SU and the conbination drive state signal SM it is
determ ned by the operation controller 310 whether the DVD drive 132 2 is
designated. Note that the renote control 330 should not be used to instruct

the DVD drintesd 202 4k €550 P SR AL L PPUDLEY LR (e PYB M| ve

132-2. Therefore, ssune erein I'S nounted to the DVD

' oma DVEC HEoa e SEEF e Than TAL RO S8 st JRRnInReT md FRGeCuCt! O

froma DVD. If ste at t esignate

control pr@fée%d‘?lchod§% aelfsssjt_lﬁtou?iﬁgg' al télie. 1@V93d££%§t€€@—t% itgeag%évgt ed

by the drive I5 contr nounted therein is rea

repr oduc)eq%i?iq:iaci §599§4xrt1éh§fféé}?gxt %Or eferred to as a "DVD reproduced audio

signal " generate erefrom en, control proceeds to step S10. At

step SRO0, it IS detghgisngdfy ddiee bl o £OPELOLLLR 8 hekBh MBS 1 Lhe DVD

reproduced audi o signal Ts a gl tal surround sign t he
DVD repro ' o'y ' 5 15Q [ e 1C,
cont r ol p?%%gcetggusﬁioﬂ:s@é% %%éﬁAssé%%%ﬁ%fg,l@t %%%i?ggﬁt@g% d]isgze _
gener at es j33d QP Ss &1 SE £ S0k H R WA g &R £ih g D8 ch ﬁEPEtéfr m nal

of 25 the selection swmtch 136 to be coupled to the first outpuf termnal

15 surround signal S2cd. The 2ch digital surround signal S2cd thus
generated is outputted to the 2ch audio section 200.

10 The 2ch audio section 200 includes a selector 210, an
audio signal processor 230, an amplifier 240, and loudspeakers
260. The control section 300 preferably includes an operation
controller 310, an optical receiver 320, and a remote control 330.
The user can give instructions to the multi-source surround audio
15 apparatus MSSA by operating the remote control 330. Specifically,
the remote control 330 emitsaremote control signal SRinaccordance
withtheuser'soperation. Inresponsetotheremotecontrolsignal
SRwhichisemitted fromthe remote control 330, theopticalreceiver
320 outputs a user instruction signal SU, which reflects the
20 operation designated by the user, to the operation controller 310.
The operation controller 310 .functions to generate, in
accordance with the user instruction signal SU which has been
inputted from the optical receiver 320, acombinationdrive control
signal SOc for controlling the operation of the combination drive

25 130, and outputs it to the drive controller 134. Based on the
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As aresult , the 5. Ich digital surround signal S5 . |c reproduced from
the DVD by the DVD drive 132 2 is inputted to the 2ch digital surround
effector 160. Then, control proceeds to step S14. At step S14 , the 2ch
digital surround effector 160 5 generates a 2ch digital surround signal
S2cd by decoding the 5. Ich digital surround signal S5.1c which has been
inputted via the selection switch 136, and outputs the generated 2ch
digital surround signal S2cd to the selector 210. Then, control proceeds to
step S16. IO At step SI6 , the operation controller 310 inputs an audio
signal processing control signal SOp to the audio signal processor 230 to

t te t | 0 t
Cep o6, AMEREIRptEL T EnRndt AR sy PSR PR R hRECTRE 1O,

control  sighalra3@% EOcérhf:‘réleLﬁ%BQi <d Qi@ ﬁﬁi‘?ﬁ 1{131%05’6959%%8%&%9

signal, which is inputted to the 1 nput port o e selector

out putt ed @%1A8ei Qe 4302 Sid Arife AMAr81$LINH, ﬁézﬁ%ﬁé%ée}!e ac¥hbinBeliff case

where the 2ch digital surround signal S2cd whic n generated at step

Sl4 is i nmitﬁ\)‘aedsi:gtg%ltdh%lsﬁa%fd)ﬁugﬁ@ts 1*{‘31;301_}}13(1bgé};é{léﬂr&%’{%glibgna'

S2cd is inputted to the audi o signal processor 230 as audi o data SD;, the

anal og ssur§iQund 16fd enifinatloh WRIGR E%th%Eggﬁ&' S %c&gdékeglteglgﬁ ( 2¢h

generates a 2ch anal og surround signal by decoding the audio d

digital sWds4i¢ishgdsh ﬁ?ﬁ&)man%dr&gfeggﬁlﬁ@é ecfiteZE pé“&% Qg %. ptidhjound

signal is outputted to the anplifier 240 as an anal o 0 signal SA

After st emlg%hl&p%nmmﬁre%@@%et&p@&q S5 arétresltaezo §§90 Lhgeapgl i fier
240 generates a | oudspeaker driving signal SAa by ampl 1 fyi ng t e anal og

audi o si gr@dat%&nf%&%aez%a%%cwﬁlhg@ﬁéBﬁéksx‘:iﬂlé 5¥h 0808 t8BYomBARat Qoh e
| oudspeakers 5 260, thereby reproducing audi o. Then, control returns to the

af orenent igaie@ agep S2. On the other hand, if the aforenentloned step S2
finds that the user has not instructed surround sound reproduction ( i

., fablowing the "Besedadd)thes FombLhaliofegBbvd Bt s3&ha1lB8uAL tREEP 822
the drive controller 134 generates a selection signal SWfor causing the

sel ecti on opéraghon ForitdraQREUST 0 RRhWREReE NEsE NS ot @oitRBh SithdiNgosecond
output termnal. As a result , any audio signal that is reproduced by the
conbi nati @ith which to control the operation of the selector 210 and an
audio signal processing control signal SOp with which to control
the operation of the audio signal processor 230. The operation
15 controller 310 outputs the generated selector control signal SOs
and the audio signal processing control signal SOp to the selector
210 and the audio signal processor 230, respectively. Thus, based
on the user instruction signal SU, the operation controller 310
detects which one of the FM/AM tuner 110, the MD drive 120, the
20 combination drive 130, the auxiliary input terminal 140, and the
optical input terminal 150 is being used. .In other words, it is
detected whether the audio signal which is inputted to the selector
210 is a broadcast audio signal Srd, an MD audio signal Smd, an

auxiliary audio signal Sau, an audio signal processing control

25 signal SOp, or a reproduced audio signal from the optical disk

12



drive 130 is directly outputted to the selector 210 , w thout being 15
processed by the 2ch digital surround effector 160 . Then, control proceeds
to the aforenentioned step S24. At step S24, the anal og surround effector
230 _1 is stopped. Then, control proceeds to the aforenentioned step S18. At
step S18 following step S24 , the audio data SD which 20 has been inputted
fromthe selector 210 is outputted to the anplifier 240 as an anal og audi o
signal SA, w thout being decoded by the audi o signal processor 230 (anal og
surround effector 230 _1) for generating a 2ch anal og surround si gnal
therefrom On the other hand, if the aforenentioned step $4 finds 25 that
t he COHbIQ?S_ Qn 95|ve 130 is not designated (i. , follow ng 17 t he " No"
pat h), control proceeds to step S26. At step 826 ( as in step S16 , the
Qperation contr ol ehe BQcbaut 2,28 AU 01 ) 908 9&@@1@%&39@&9@5&9&& gnal
ocC e

SOp to the audi o signa essor o0 activa anal og-surround

effector 5,230 L4 odheNer s o0, pREQEPCHL Qi 4hor LURIANad SEepy S28. Al

step S28, an au S|gna is extrac romone o e sources mhlc

deS'gnateqw%y Lhec 6:1'0”51‘.1 ¢ Yt gﬂé&né%hérr@%m&meg%é\wuner

110 , the arive lary 1nput termnal 140 the' opti cal

| nput err 91%"59‘}%. comﬂﬁ!ﬂa“]g %.Q‘lgét Ctteeglfrﬁfei gl?s'wﬂa‘ﬁhei:% ﬂgﬁ QH&.IL@d to

t he se ector contro procee sto orenmenti o step S18. At

step S18 f n%w 5%1158?:9,1{9? s%mcficgna'v1rafe%<>@§%%la3&4r@a1a§9

surround e ect or generates a anal og surround si gnal by decodi ng

the audio gﬁﬁ an%g Sm %ﬁigbeSP 4 g td?.@ﬂtﬁ?”%ﬁ{folﬁﬁi 8G8h1249:a and

out put s t Ke urround signal to the a Ier 240 as an anal og

audi o si gnal pethg ¥8 h'a%eat hefhddanfhe ofpeac%%laflcg&m%tm@@eﬁh@tﬁaéﬁtég nds
that the DVD drive 137 I's not ‘designated ( i | OW ng t

a selector control signal SOs and outputs it to the selector 210,

10 such that the selector control signal SOs causes an input port
corresponding to the particular audio signal which is detected
as being inputted to be coupled to the output port. As a result,
the selector 210 outputs the audio signal inputted at the input
port designated by the selector control signal SOs to the audio

15 signal processor 230, as audio data SD.

Furthermore, based on the user instruction signal SU,
the operation controller 310 generates an audio signal processing
control signal SOp and outputs it to the audio signal processor
230, in order to apply an audio processing as desired by the user

20 to the audio data SD outputted from the selgctor 210. Based on
the audio signal processing control signal SOi), the audio signal
processor 230activatesaninternal analogsurroundeffector230_1,
for example, to generate a 2ch analog surround audio signal, which
is outputted to the amplifier 240 as an analog audio signal SA.

25 It will be appreciated that the audio data SD may be outputted

13



20 "No" path ) , control proceeds to the aforenentioned stet ~26 . After
the 2ch digital surround effector 160 i~ activated at step S26, at step
S28, an audio signal is extracted fromone of the sources which is
designated by the user instruction signal SU ( fromanong the CD drive
1321, the DVD drive 132_2 , and the MP3 drive 132_4 ) , 25 and the
extracted audio signal is outputted to the selector 210. 18 On the other
hand, if the aforenentioned step S10 finds that the reproduced signal from
the DVD is a 2ch digital signal S2c (i . a . , followng the "No" path ) ,
control proceeds to step S30 . At step S30, as in step S22, the drive

control | ergdl3d, %ré?ﬁi%%@%ﬁcgsfgﬁﬁ &l Rflod] QB@% %ﬂ&'&h& a¥658GEE8AngW tch

136 to conduct ut ternlna secon output term na

As a resul 2 di gi S t n1the
VD i v SESoRtr R0t 8 4 8, ShaRRbu PGl i RS PER LIRS LR LT

goi ng t hr U of Re o36Hh Eh&id@losurround effector 160. 10 Thus, after steps
S16 and S18, the gch digital signal S2c is decoded by the analog surround

effector 230_1 in tfge ahgiPeHd 908 gQEQEﬁ@é&E 1%%Qspké@ﬁéfﬁ¥1@13§QlaH§i09
surround signal is generated. As déscribed above , since the overal

contr ok '%Araeﬁﬁl‘S 89 19174 WheHn S dFHuds %&%hbﬂ%ﬁfk%défée%ﬂo g&b}{!afg

signal SAa to produce” a sound through the |oudspeakers 260 at “step S20,

the steps ;Jx'ddé%%i‘t%b | Bnh NS fduBCERE 11 RlasBeGke? &’fﬁ; n%?@%&ﬁ'&'i ¥safegd or med,

so that surround sound reproduction can be properly perforied in accordance
W th the rgps ofleRpbeti@Ral IdPm 1 fge MY eaﬁeas A6k JxeSP@RsRd 014 he

user' s operation on the renote control . Even if 20 the recorded audi o
si gnal swiddesahtenyberl tHeanB8hshOaker WAy E9Gn8RCEAS RC KeRbratOVD, or
vi ce versa, surround sound reproduction can still be properly perfornmed. By

enploylrm)gdmﬁd2QavgggfégJréggddyayageghagbor 160 instead of a 5.1ch decoder,
there is an advantage in that the sane | oudspeaker system can al ways be
used 2p in the nul thaSQIr 68 Se’ QKL AUl Or@PPESMt HEghBBASUMHI tie al sO 19
combination drive state signal SM, the operation controller 310
generates an operating state indication signal SO4d representing
the operating state of the multi-source surround audio apparatus
MSSA, and outputs it to the indicator 400. Based on the operating
15 state indication signal SOd, the indicator 400 presents to the
user an optical indication of the operating state of the
multi-source surround audio apparatus MSSA.
Next, with reference to a flowchart shown in FIG. 2,
the audioreproductionoperationof themulti-source surroundaudio
20 apparatus MSSA will be described. Once the multi-source surround
audio apparatus MSSA is turned on and begins opecating, at step
S2, inaccordancewithauserinstructionsignal SU, it isdetermined
whether surround sound reproduction is instructed at the operation

controller 310. If surround sound reproduction is instructed,

25 control proceeds to step S4.
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capabl e of reproducing a plurality of nmedia other than DVDs. The term"5 .
|l ch digital” audio format , as generally used throughout the specification,
Is a notion enconpassing specific formats such as Dol by AC-3 or DIS. 5
Wil e the invention has been described in detail, the foregoing description
isin all aspects illustrative and not restrictive. It is understood that
nunmer ous ot her nodifications and variations can be devised w thout
departing fromthe scope of the invention. 10 20 WHAT IS CLAIMED IS: 1. A
mul ti-source surround audi o apparatus for, in accordance with an
instruction froma user, performng selective 5 surround sound reproduction

of audio signals whiehsere JNPULLER &5 AR W shitruoli GPUNdRAUEGeS

i ncluding a DVD, the apparatus conprising: sound source tecti onnmeans for

det ecting ftE%EHHLﬁEEMTB%dOBXa@hE”BHELE%&&H"@&%E?&NYQr BAYE IRt nkRe the

instruction fromthe user; 10 DVD audi o signal reproduction neans for, if

the det ectehpi@dtd of WHGR: b S0 3 5T 1 JrReQUME ANtk B d MR nOs SBA&S at ega DVD
reproduced audi o signal; reproduced signal determ nation neans for

det erm ni ng, Wetibahtbhe VR FEPHRDHRAsaY] Qté# g@l is a 5.1-channel
digital 15 surround audio signal or a 2-channel digital audio signal and

gener afi ng a det er nhpaldeNss] Badkal AMlkhatddd ankesubtit siBRadledehARNat i ON;
and a digital surround effector for, if the determ nation Signal indicates

that the R¥ld CBRLIHHELEN 8t $dRB! signd 2,511 ¢haadElrflifid &y sHEround
audi o signal, converting the r™ reproduced audio signal to a 2-cChannel
digital syyautdoddn? 519821310 whether the DD drive 132_2 is designated.
Note that the remote control 330 should not be used to instruct
the DVD drive 132_2 unless a DVD is actually mounted to the DVD
10 drive 132_2. Therefore, it is assumed herein that a DVD is mounted
to the DVD drive 132_2 whenever the user instruction signal SU
designates reproduction from a DVD. If step S6 finds that the
DVD drive 132_2 is designated, control proceeds to step S8.
At step S8, the DVD drive 132_2 is activated by the drive
15 controller 134, the DVD mounted therein is read, and a reproduced
audio signal (hereinafter referred to as a "DVD reproduced audio
signal") is generated therefrom. Then, control proceeds to step
S10.
At step S10, it is determined by the drive controller
20 134 whether the DVD reproduced audio signal is a §.1ch digital .
surround signal S5.1c. If the DVD reproduced audio.signal is a
5.1ch digital surround signal S5.1c, control proceeds to step S12.
At step S12, the drive controller 134 generates and
outputs a selection signal SW for causing the input terminal of

25 theselectionswitch 136 tobe coupled to the first output terminal.

15



2. The nulti-source surround audi o apparatus according 25 to claim1,
further conprising: 21 an anal og surround effector for converting an
audi o signal to a 2-channel surround audio signal; and first effector
driving neans for, if the DVD reproduced audio signal is a 2-channel
digital audio signal, activating the 5 anal og surround effector to convert
the DVD reproduced audi o signal to a 2-channel surround audio signal. 3.
The nul ti-source surround audi o apparatus according to claim1, further
conprising: 10 an anal og surround effector for converting an audi o signal
to a 2-channel surround audi o signal; audio signal reproduction neans for,

i f the detgChede s@HNd +$QU5CEH Ak a2 Wﬂoﬁﬁarsggkﬁgsﬁ. @;i%’ ggghgaa' from

t he sound source and generating a reproduce udi"o signa ronm 15 and

second ef fGrPtnd v Y ciRaH 1liv8cHx 3 § 00 ddie 3R O InsUs hipud ehLect of

to convert the reproduced audi o signal To a 2-channel surroun

signal . 2%uofinaPerfBctéy - fs0 A ThEn , AcodrobrddReds to step S14.
At step S14, the 2ch digital surround effector 160
5 generates a 2ch digital surround signal S2cd by decoding the 5.1ch
digital surround signal S5.1lc which has been inputted via the
selection switch 136, and outputs the generated 2ch digital
surround signal S2cd to the selector 210. Then, control proceeds
to step S16.

10 At step S16, theoperationcontroller 310 inputs an audio
signal processing control signal SOp to the audio signal processor
230 to activate the analog surround effector 230_1. Then, control

proceeds to step S28.
At step S18, the operation controller 310 inputs a
15 selector control signal SOs to the selector 210 to cause the
reproduced audio signal, which is inputted to the input port of
the selector 210, to be outputted as audio data SD to the audio
signal processor 230. In the case where the 2ch digital surround
signal S2cd which has been generated at step S14 is inputted to
20 the selector 210, the 2ch digital surround signal S2cd is inputted
to the audio signal processor 230 as audio data SD; thé analog
surround effector 230_1 which has been activated at step S16
generates a 2ch analog surround signal by decoding the audio data
SD (2ch digital surround signal S2cd); and the generated 2ch analog

25 surround signal is outputted to the amplifier 240 as an analog
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audio signal SA. After step S18, control proceeds to step S20.

At step S20, the amplifier 240 generates a loudspeaker
driving signal SAa by amplifying the analog audio signal SA, and
outputs the loudspeaker driving signal SAa to the loudspeakers
260, thereby reproducing audio. Then, control returns to the
aforementioned step S2.

On the other hand, if the aforementioned step S2 finds
that the user has not instructed surround sound reproduction (i.e.,
following the "No" path), control proceeds to step S22.

At step S22, the drive controller 134 generates a
selection signal SW for causing the selection switch 136 to conduct
between the input terminal and the second output terminal. As
a result, any audio signal that is reproduced by the combination
drive 130 is directly outputted to the selector 210, without being
processed by the 2ch digital surround effector 160. Then, control
proceeds to the aforementioned step S24.

At step S24, the analog surround effector 230_1 is
stopped. Then, control proceeds to the aforementioned step S18.

At step S18 following step S24, the audio data SD which
hasbeen inputted fromthe selector 210 isoutputted totheamplifier
240 as an analog audio signal SA, without being decoded bir the
audio signal processor 230 (analog surround effector 230_1) for
generating a 2ch analog surround signal therefrom.

On the other hand, if the aforementioned step S4 £inds

that the combination drive 130 is not designated (i.e., following
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the CD drive 132_1, the DVD drive 132 2, and the MP3 drive 132_4),

25 and the extracted audio signal is outputted to the selector 210.
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109%& () - from the DVD drive 132_2 is outputted to the selector 210 directly,
i.e., without going through the 2ch digital surround effector 160.
10 Thus, after steps S16 and S18, the 2ch digital signal S2c¢ is decoded
by the analog surround effector 230_1 in the audio signal processor

230, whereby a 2ch analog surround signal is generated.
Asdescribed at_)ove , since theoverall control isreturned
to step S2 after generating a loudspeaker driving signal SAa to
15 produce a sound through the loudspeakers 260 at step 520, the steps
illustrated in the flowchart of FIG. 2 are repeatedly performed,
so that surround sound reproduction can be properly performed in
accordance with the reproduced signal from the medium, in a quick
response to the user's operation on the remote control. Even if
20 the recorded audio signal switches from 5.1-channel to 2 channel
for each track of a DVD, or vice versa, surround sound reproduction
can still be properly performed. By employing the 2ch digital
surround effector 160 instead of a 5.1ch decoder, there is an
advantage in that the same loudspeaker system can always be used

25 in the multi-source surround audio apparatus MSSA, which is also
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restrictive. It is understood that numerous other modifications
and variations can be devised without departing from the scope

of the invention.
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whether the DVD reproduced audio signal is a 5.1-channel digital

15 surround audio signal or a 2-channel digital audio signal and

generating a determination signal indicating a result of the
determination; and

a digital surround effector for, if the determination

signal indicates that the DVD reproduced audio signal is a

20 5.1-channel digital surround audio signal, converting the DVD

reproduced audio signal to a 2-channel digital surround audio

signal.

2. The multi-source surround audio apparatus according

25 to claim 1, further comprising:
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3. The multi-source surround audio apparatus according
to claim 1, further comprising:
10 an analog surround effector for converting an audio
signal to a 2-channel surround audio signal;
audio signal reproduction means for, if the detected
sound source is not a DVD, extracting an audio signal from the
sound source and.generating'a:reproduced.aﬁdio signal therefrom;
15 and
second effector driving means for activating the analog
surround effector to convert the reproduced audio signal to a

2-channel surround audio signal.
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