. DESCRF'PTI ON SIGNAL PROCESSING APPARATUS STORAGE
- RACK, AND CONNECTI ON APPARATUS Techni cal Field The,
. present -|nvent|on :rel atesto signal processing -.
A'apparatuses ‘and nor €. -partlcularly relates. 'to a -
signal - -processi ng ‘apparat us .for- .enabl-i ng, when -a-
plurality of: apparatuses ari connected Viirth one -
- other, the apparatuses to coop€rate. in sharing the
~task of processing by changlng the function of each
apparatus an-. .input ", si'gnal - thus achieving a '
" processing result. of thESCRIPTI@Man that achieved. by
~. i ndependent-. processing by' a-single- apparatus o
S IGNALhBRABESS INGeAPPABATUS, | BTORAGRNRACKAL EﬁDt@ONNECT ION
stora - racks, -and- connectlon appar at uses, - and.
Eﬁrtlcularly relates to a. - storage rack and a

connectlon apparatus for easily connecting electronic
T appar at uses, AV (Audio Visual) apparatuses, w'th
_Tegﬁﬁpcgihgiel ckground Art For exanpl e, dlg[taI_VTRs ‘
deo Tape ecorders) and. DVD (Digital Versatile
ers are ' used by -connecting themto .
t elsﬁ'zﬁ §?’%ﬁge§’é't dovgntdqmi Rl atins |tios tseiginag: PEoCEBGEag
udlo pl ayed.. Specifjically, inmages and audio -
apBREL AUSLS, el e RARE Gilathe Talatenrte sugidred to
e i mges .are dlspIayed on-;'

V. ‘set and t.
proc&él ec'ﬁ Ap} d-’atT.H—leS af{f)otf r}fgb J.ng, hen a plurallty of

Scre
apparatuses are connected wrth one other, the apparatuses to

_cooperate 1n sharlng the task of proce551ng an. 1nput 51gna1 .
by changlng the functlon of each apparatus, thus achlev1ng a
processrng result of hlgher quallty than that achleved by |
. 1ndependent proce551ng by a s1ngle apparatus Furthermore,r
the present 1nventlon relates to storage racks and o

' connectlon apparatuses, and .more partlcularly relates to a.
storage rack and a connectlon apparatus for ea31ly
connectlng electronlc apparatuses, e. g p AV‘(Audlo Vlsual)

apparatuses, with eaoh other.

'Baokaround-Art

For example, dlgltal VTRs {(Video Tape Recorders) and
'DVD (Dlgltal Versatlle DlSC) players are used by connectlng
them. to telev131on sets for v1ew1ng and llstenlng to 1mages
and audio played._ Spec1f1cally, ‘images and audio played by

-a digital VTR.or;the'likelare supplied to a television set,




out put froma speaker. As described above, when the
~television set oeutputs the  images and, audio played
‘by: the digital. VIR sone of signal processing
circuits inctuded in the television set do not .
particularly perform processing. In other words, .for,
exanpl e,. when a conponent. sighal is output fromthe
digital VIR - a signal- proceSS|ng circuit for
'convertlng a conposite S|gn£ into a conponent S|gnw
inthe television set is not particularly required to . .
perform processing and-thus idle. As-described . ,
andbohe, imhgast aeet displayed meta antddig  alidQitdl audio is
VTR- ar e- connect.ed- wi th- each ot her, -if ‘a signa

0u§p§§e§somga0$pe@kertncIuded in the television set and

a signal processing-circuit included in the digital

VTPBSc%QﬁQﬁkhQﬁ|&bQﬁﬁﬂwwh$nth@etagkegﬁsp000633|ngtauts ‘the
i gnal such as ™ an image or audio, -a higher-quality

- mﬁﬁa@ eaBA R P EareddY ditfe diditala Vger some oife signel

tinme, . for exanple, par at uses such as the digital.
PIQRESSinG W%%ﬁ/e%ncldwgbq H@ (tceFediedn sden egér dpenot

ent In:order tq view.listen to inages and
;paﬁﬂﬂ?ﬁf qﬁ@éﬁy q@u??ﬂﬁﬁ%ﬁ%HQVTR and the DVD pl ayer,

need-to be

ital VIR and t he aI\{ o
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co%igﬁgku ng or 3{ ESQEEOandgﬁﬁﬁ?géngu?bﬁPal ln_the

teﬂéﬂﬂgﬂaﬂ Jet is not partlcularly required to perform

‘proce351ng and thus 1dle

As descrlbed .above, when the telev151on set and the

dlgltal VTR are: connected with each other, lf a 51gnal

processing circuit 1ncluded in the television set and a

signal processing circuit included in the digital VTR

cooperate in sharlng the task of processing a signal such as

an 1mage or audlo, a,hlgherfquallty image and audio can be

offered to a user.

At the_éame timé,-for,example,.ﬁv apparatuses“such as

the digitaI-VTR,_the DVD player, and the telev1510n set

operate indepéndently.- In order to v1ew/llsten_to 1mages

and audio played by the-digital VTR and the DVD player, the

‘digital VTR gnd the DVD player need'tc be connected to the

television set.

In othet_words, the,digital'VTR,_the DVD player, and




of the digital VIR and. the DVD player and I nput .
termnals of  the television set are connected with
one another by predetermnined cables,. thus- allow ng

i mages and-audi o played by the digital VIR and the DVD
pl ayer to be. -output fromthe television set. For
exanpl e, when two AV apparatuses are connected w th-
each other, three cables are required for images and
‘audio fromthe L (Left) and R (Right), channels.
Connecting the AV apparatuses with each other using
cabl es is cunbersone. As the nunber of AV apparatuses

thé otdbecnnmctsdt witd @neraAlst Meovitkieases, $@ ¢8eSback
t he nunber of .cabl es required for -connecting the AV
th@mxaf,attws:a&wa]tm OvtEL N Gitdee lexpGateide thantld batside, for
_ (arrangernent, - etc.) t hus -becones conpli cat ed.
rec@isiasur ewfpuiivie ioedes anewaotdiot. heoatput terminals
circunstances, it is an object of the present
of i therdiwgitalo Eifasing &hsl VA ipthy vefr ap@anaPMe$ermlnals of
.. cooperate in sharing the task of processing an input
-theui‘@wlaﬁ‘flwrbrﬁé\’fguaﬁ@ wanegiedi vatodf osgchngpparabys,
t hus achi eving. a processing-result of higher qualltX '
. Pretq%?qwdam pusi ﬁ&ieyﬁaentmgg@ée@@ﬁnguﬁyOap ayed

i,hgle a r Fur her nor e, i s anot her object of
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'tel aratuse with each other. ‘A signal processing. -
6 aratus st the. pr esent |nvention'includes si gnal .
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each other, three cables are requlredrfor images and audio
from the L (Leftj-and R (Right} ehannels . Connecting the AV
apparatuses with each other u51ng cables is cumbersome As
the number of AV. apparatuses to be connected with one
another increases, so,does-the number of cables required for

connecting the AV apparatuses with one another. ' Cable

_ handling (arrangement, etc.) thusubecomes complicated.

Disclosure of-iuvehtidn
 In.vieW;of.theseﬂcircuﬁstenees,-it-is an object Qf.the
.preeent invention to*enabie‘a plurality of apparatuses to
dooperate in shariug'the,tesk ef*proceSsing an input.signal
~byfchanging the‘function ofreaeh apparatus, thus achieving a
"processiug_result ofrhigher quality than that achieved by
.‘independent-processinqibyfaréingle apparatus. |

Furthermore, it is another object of the present.




function; detern1n|ng means. for detern1n|ng whet her or
" not another apparatus is connected; and control means
for changi ng the function of the S|gnal processi ng )
means between a node in which the other. apparatus is
connected and a node in-which the other apparatus is
not connected. A signal processing method of the -
present invention -includes a signal processing step
of processing an input signd - the signal processing
. step having a, predeterm ned function; a determning - .
. step of detern1n|ng whet her or not another apparatus
inv&n€DIMeEd aths and iRy A 1etieRffc a?ﬁ)%@gﬂt%g;etsh%uth each
function of the 'signal processing.step between
othé&r whi ch the other apparatus is connected and a node '
in which the other -apparatus i$ not-connected. A o
pr@gma@maﬂ phecaeeiaﬁtappﬁ@ﬁth@nofnﬁhédﬁﬁegeﬁtgﬂﬁbentlon
processing step.. of processing an input signal, the

inclwhsd girgeds gimgcatsamd adang Topr @&otes@lﬁgdan input
function; a determning step of determ ning whether.

51qnahunthnuﬁﬂqaal Fparsising seansntavédy angradeesirnohed -
step of changing the funetion of the signal processing
fungtep e dpderrd e Means Whirc detkemdnhey ahpahatusri aot
- connected and a node in which the other apparatus is
aNGi&ec GhReEPEYS ASr coprerhgdiedndnrontrhé peesenfor
_invention has recorded.therein a programincluding a -
Chaéﬁgdﬁﬁl g oéesetﬁ@nseéptae igBadsPRgCeaningpueassghatween
e S|gng ge35|n% step havi ng a predeternned
mP PPOW g5 dg &r RtRFRg2BPapabhs Jbf eFPRARREEAheRAchr Bpde

o BB R PR~ Phetehhet Fantor thenergRgl

a 51gnal proce551ng method of the present invention -
includes. a signal procesSLHg step‘of processing an input
Signai, the_signal processing step_havino a predetermined
function; a determining step of determining whether or not
another apparatuseis COnneoted; and a control step of
-changing the—function of the'signal processing step between -
a mode in which the other apparatus is connected and a mode
rln which the other apparatus is not connected |

A.program of the present: 1nvent10n 1ncludes a signal
proces51ng step of proces31ng an lnput 51gnal the srgnal
t.proce551ng step hav1ng a predetermlned functlon, a
: determlnlng step of determlnlng whether or not another )
"apparatus 1s connected, and a control step of changlng the
‘functlon of" the 31gnal proceSSLng step. between a mode in.

which the other apparatus is connected and a mode rn_whlch_'




proceSS|ng step betmeen a nnde in mhlch t he ot her.
apparatus .S connected and a . nhode in which the
ot her. apparatus i s not connected . “A signal _
-processing system of the present i nvention includes"
first and second signal processing apparatuses, each
of - whi ch including signal processing neans for
processing an input signal, the signal processing
means having a predet er m ne@ functi on; det ermi ni ng
‘means for determ ning whether or not the other S|gna
' processing apparatus is connected; and control neans
- thd gt ARGt i%U@@M‘E%d%%ctE@ S|gnal processi ng
means between a node i'n. which the other signal

Pr ocessbRgiapPALALUS bE ERANEEESENBNGhve Rt IOLEhLE

~whi ch the other signal processing apparatus is not
reanriwel tiekreAns tobageraac K neflutiiagpreseghal NgeBtE8Bing
: “includes at | east one holder in the. shape of dcavity
. stefpow Spavicegsdng ahedhpomni ¢igppar aths- Wﬁ]gﬁ510§2665881ng

i ndependently and which includes at: | east one signal

stepehavialg, awpiredetesmiaegosadctbonheaodesedrining step of
.. receiving or outputting a signal; and a connection
‘detﬁawemlnﬁcw@ethgraoconnécanohheerapparatoanestcngnemte@,

‘ the signal termnal-of the electronic apparatus, the =
andcénﬁeegreﬁ phABI ocberhgnpinyi tod funchiéonopfethe signal
A.-¢connection. apparatus of the present invention
proFﬁéF&H@sSEePlP%Fwﬁﬁﬁealﬁeﬂédtﬂgw 1$hr§$et@Fh$ﬁaﬁpparatus

_ connec% a ﬁrth a connection term nal provided on a
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co cong ﬁtlon panel including the connection term na
EFsEtfical Iy connecting with a .signa

A signal proce351ng system of the present invention
lncludes flrst ‘and second 51gnal proceSSLng apparatuses,
each of Wthh 1nclud1ng signal processing means for

processing an input signal, the signal processing means

‘having a predeterﬁined function; determining means for
determining whether or not.the otner signal prbcessin@
apparatus is connected,iand control means for changing the
.functlon of the 51gnal proce551ng means between a mode in
fwhlch the other 51gnal proce551ng apparatus is connected and
‘a modelln,whlch the other.sxgnal proce351ng apparatus 1srnot'
connected. | | . {. |
A storage rack of:the present'invention:includes'at
7 least one holder in the.snape,of a cavity for storing an
lelectronic apparatnS]which operates independently and which

includes at least one signal‘terminal, which,iS'exposed to



termnal of an electronic apparatusiithe,connectron

panel “being included in at | east one holder in the

shape of a caV|ty ‘and a second face including a

second term nal connectlng with the signal termnina

of the electronic = apparatus whi ch operates

i ndependent |y and whi ch.incl udes at | east- one signal

termnal, which is exposed to the outside, for

reCeiving or outputting a~sigmal. A storage rack

- system of the present invention includes a storage

_ rack for storing an electronic appar at us whi ch

, th@p@ﬁt&iﬁﬁe; netep enstenity b AR \Wiicghh deingludes 1dhalieashgoge
signal ‘termnal, whichis exposed.to the outside, for

Vcommmtwmq)aitemtﬂrmﬂddlﬂ@ & Sjogllih@'ctlﬂi\xe @i age E:%ﬁhectlng .
- includes at |east one holder in the shape of a cavity _

. wiflorthestsirgmeg. tehenirelleets (hieC e&l@mﬁ:%hli% ap@ﬁ@a@us, the "
connecti on panel including a -.connection term na

+ corgmmiEct mpnelt fpetimgy girgivdldetiedini male dbldee .el ectronic
apparatus, the connection panel being -7 provided in.
t hé& -gengectAnot hepasignal ofr btesprageappanatnsiaf t he
present invention includes connection neans to which

inclystaser dppatattassi dnedudaooed; fdesérnenmmgameansnéotlng

ﬁggtern1n|n mhether or- not the other apparatus
withdn&oregc PP terBieahnBEPVfefeansai sonnepbsphi panel of

ppar at rocessi ng- neans havin

a S%8§FF|CF@H#S gSiBGFEQ Fﬁea89%ﬁ€§tb9nlEaﬁﬁfngnciﬁ@lng the

or mi ng si gnal proceSS|ng

confp3brPh26ReRL0 RN, et [ g, oL gual proceosing,,
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being inoluded in at ieast one holder in the shape of a
cavity; andra second face,iﬁcluding alsecond terminal
connecting with the signal'termioal of'the electronic
apparatUS which operates independentiy and which includes at
least one 51gnal terminal, which is exposed to the outSLde,
for receiving or outputtlng a 51gnal |

A storage rack system of the present invention 1ncludes
a storage rack for storlng an electronlc apparatus ‘which
operates 1ndependently and whlch 1ncludes at least one -
signal termlnal which is exposed to “the outslde, for

rece1v1ng or outputtlng a- 51gnal The'storage raCk'inolﬁdes

‘at least one. holder in the shape of a cavity for storlng the_'.

_electronic apparatus; and_arconnection panel including a
- connection terminal connecting with the signal terminal of

- the electronic apparatus, the connectioh_panei being



; the tap coeff|C|ents and the |nput S|gnal and contro

“‘means _for changlng t he functlon ' of the 'signa

:pracessing by the signal processing means by changlng

. the-tap coefficients.on the basis of a: det ermi nation
résult by the deterntnlng ‘means. -The signal-

processing .nmeans ‘i-ncl’'udes” a storage.unit for storing .

- -the tap coefficients; ‘and am &rithmetic operation unit
-for” perforntng, under the control of the control "~ -

- nmeans, . the arithmetic. operation using the tap: .

pyaﬂjaéa ggtej@pdl <input si-gnal. The arithnetic

© -operation unit- per orris t he signal processing in.

- accopnd e cond_  fungtjons - :

W reReserEl IRl ERLeR, 2 %t?‘cjﬁ?a?f REPogesent

1@w@@@hbnfthg r S | S eC| ed i one

processing step. -. Accor ing. S|gna

appappd tiusa i sSEGRRlct oRE 0§ESS g _progr am a
recordi ng' . _medi um , -and a S|§ﬁg n%rod@§3|ﬁ§ system

determidéh rWh@eﬁeﬂh@khﬁb 0 0 0 ratus is ,
connectedg The functi.on gfEBEO%E?E?ngﬂséﬁgﬁﬁ%uegnneﬁg?d
withchhagednhetween Aeandeikna
apparatus is. connéect ed and a- ﬁg%gefﬁb§h|%€§£%%u%thSlgnal
_ Prappesalug neansthavimectep. cé@ﬁﬁi@i@ﬁtéocgmﬁﬁ@g@gfh advance
rack of .the present. invention,- an el:ectronic
by phraar irg mhtkd @p@matesrmcmbadm@mméanﬁagerfdtmfﬁb 51gna1
i ncl udes at | east ‘one signal term nal ichis - -
l”e%fﬁ)%%ldlq >k Hehoutnpwe, s Fgnal eoei ad digr din @UILPLER I NF Brst or
) IS stored in a holder .in the shape of a-
Se&fgtcflyfu mﬁqmn@rm rmth;tmmﬁeobmeetlon u51ng

nection aneI in the holder is conhected wth the -
&ﬁﬁ tﬁﬂeqﬁs 35l the input signal; and control means

for changlng the functlon'of-the'signal proceseing by'the
signal proce551ng means by changlng the tap coeff1c1ents on

the basis of a determlnatlon result by the determlnlng means.

The signal processtng means includes a storage unlt for -
storing the tap coefflc1ents, and an arlthmetlc operatloﬁ
unit for performlng, under the control of the control means,
the arithmetic operatlon using the tap coefflclents and the
:_1nput 51gnal The arlthmetlc operatlon unlt performs'the |
51gnal proce551ng in accordance with the first and second
functlons w1thout changlng the phy51cal conflguratlon of a
circuit for: performlng proce551ng spec1allzed in one
proce551ng step. '

According to a sighel_processind apparatus,.a‘eignal

- processing method, a program, a recordihgfmediﬁmL and a .



el ectr-oni ¢ appar atus. According-toia,oonnection

apparatus of the present:- invention, -a first face.
“includes a first term nal connectlng wth a

connection terninal provided on‘a connection panel of

a. st orage rack including the connection panel in a _

hol der, the connection panel including the connection"
: terninal electrlcally connecting with a signal ,
~term nal of an el ectroni c-appar at.us, and a. second face
“includes-a second terninal connecting with the signa

term nal of the electronic apparatus which operates'

ermé?%gg%aééﬁrgﬁgExpos %Tuq£§ﬁem%3FS|ghggsgél ganOt_

- anéﬁ?&véﬁa%t@tl@tédrﬁ%cﬁceﬁ gnah o %ﬁ%ﬁ;ﬁ ﬂgo%ogéoce551ng '

stor ag syst em o esent 1nventi-on

an o st hages TR fi - S0y g&glb%ri:v%l glchjgl@d% ﬁp{% Eéhuﬁhe other

- which operates indivi l'y an I ch |nclu es at
app@astuOne YahtdcdRl HRala MWiCin SexROsRd EQhEPe

outside, .for receiving or outputting a signal

appgﬁuugea_satndtewnmedhol der in the shape of a cavity
for .storing the electronic apparatus; and a

‘compeetriengpasek snekugengaakceﬁneﬁélpﬁesémtniﬁwentlon,
connecting with the signal termnal of the electronic

‘an apipartatomd.c ep@amammecWhonhpapekabebngnﬁﬁﬁyﬁdeulynanﬁhe
hol der. According to another signal processing '

whlampamaﬂuﬁeofathéeapmeeeetsugmemttenmleagnaWhpcbce33|ng

- .of an input signal in accordance with a first or

 exposesndof tihet Pufsilslepefbar redebyingnoar pthpetténg a signal

. operation using tap coefficients, which are conputed

;5 ist C&&@¢larBe abjro eeﬁn#ﬁgthanahﬁﬁe phpat cavihul . apd a

connectlon terminal provided on a connectlon.panel in the

holder is connected with the signai terminal of the.

electronic apparatus.

According to a connection apparatus of the present '
invention,-a first face includes a first terminal connecting
'w1th a cennection terminal prov1ded on a connectlon panel of
a storage rack lncludlng the connection panel in a holder,

) the connection panel lncludlng the oonnectlon-termlnal
electrically.oonnectingswith'a eignal_terminal of an-
 electronic apparatus, and'a[secOnd,face-inclﬁdes a . second
rterminal-connecting with the'signal terminal of”the‘
électronic apparatus whicheOperates individually and Which
;ncludes at least one SLgnal termlnal whlch is exposed to

the outside, for receiving or outputtlng a 51gnal

rAccording'to a storage radk system of the'present ;




contrast, it is deternined whether or not another
appar at us ~ connected with connection nmeans is a
'specific apparatus. .The tap coefficients are changed
on the basis of a deternination result by det ermini ng-
"~ nmeans. ‘Accordingly, the .function-of si gnal processing.
is changed. I'n this case, signal processi-ng means for-
perform ng signal processing. includes a storage unit
for storing the tap coefficicents; - and an arithnetic
operation unit for perfornmng, under the control of
the control ‘means, the arithnetic operatlon using the
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- -Fig. 2 is a perspective view show ng the bay-structure

| applalaisyi GRSl BAKRE iBhephhati ¢nakRal Ak usesoshatefon
therein. Fig. 3 is a plan view show ng”an exanple of

teﬂﬂﬁhaaowbm@ec@hhqnw@&haﬁhensbgﬁaioeaﬁﬁlhﬂn 8angheS.
Fig. 4 is a perspective view of an el ectronic

elegrandicuappitathiz) themednﬁéaﬁlbhepbﬂﬁkSbéﬁngFpﬁovﬁdé@ in
a. perspective view show ng an exanple of the B
the holder. . '

According to another signal processing apparatus of ‘the
present invention, signel processing-ofaen'input signal in.,'
accordance with a first or second‘fhnCtion is performed by
an arithmetic'operation-usihg tap coeffiCients, which are
computed in advénce by learning, end the input signal. In
contrast, it. 1s determlned whether or not- another apparatus
connected with connection means isg’ a spec1f1c apparatus.
The_tep.coefflclents are changed on the basis of a
{determination.reeult'by determininglmeans; ‘Accordingly, the
1fuhction‘of signal prdceSsing ie_changed; In this case,
signal procéseinofmeans fof oerforming'éional processihg
includes a:Storage unit for storinq the'taorcoefficients;.
“and an arithmetic operetion'unit_for performing, under the -
—contrOlrof the controlumeehs, the arithmetic operation using
fhe'tap coefficientsrand the,input;signel. The arithmetic-

operation unit performs the signal processing in accordance




~configuration of a bay" adapter box 14. Flg 6Ais a
"pl an view showi ng an exanpl e of the conflguratlon of
an adapter i nternal connection panel 15A.. Fig. 6B is
a plan view showing an exanple of the conflguratlon
of an adapter back panel 15B. Fig. 7 is.a perspective
vi ew showi ng the bay adapter -box 14-having a
renovabl e. back panel 15. Fig. 8 is a perspective view
showi ng the bay adapter. —bbX 14 havi ng-the renovable
~ adapter back panel 15B.. Fig. 9 is a ,perspective view
showi ng an exanple of the - 11 conflguratlon of the

wibRCkhPanelsdl uhpvd é&ﬂ@vﬁﬂ&lto@f@ﬂ@ F' anq;(ln‘gs tﬂe

. ".sectional view show ng the-back panel avi-ng
_phy®vebl ecdref Al sidr &+ &l dﬁ:é?ﬂlstecfto'roﬁ%lrf\ﬁ'rﬁt‘ﬁ‘.’n%how ng
: t he back panel. 15 having the nopvabl termnals. .

- préigssiiy | ot RANSRRC iV &nd. @Moeée\alagj anapher exanple
- of the. conflguratlon of the back panel 15 having the
- novabl.e termnals. 'Fig. 13 includes perspective views
showi ng yet anot her. exanple of the configuration of
Brléﬁaﬂﬁﬂﬂcqmnmﬂn OE lthel Dyatti@gsnovabl e terminals. Fig.
“14A is a perspective view showing an exanple of the
codfiigguiatBon. pkrapeohheet vbawpshoeiBg. aEI@xamﬁIbIGfathe
. perspective Vview show ng an exanpl e of the
cordgifirgiian of en &upatéheptaré 83bayFBgruiﬂﬁrestalevﬂelon

,seenaigoi%ggbn%o the present invention.

Fig. 2 is a perspective view-showing the bay-structure
television set having eleCtronic‘apparatuses stored thereiﬂ.

‘Fig. 3 is arplan’vlew showing an_example of‘the
éonfiguration of an iaébay connection-panel:S.

Fig. 4 iSla perspective view of aa electronic*apparatus
11 (12) viewed from the backside. o

Flg 5 is a perspectlve view show1ng an example of the
conflguratlon of a bay adapter box 14. |

Flg 6A is a plan view show1ng an example of the
conflguratlon of an adapter 1nternal connectlon panel 15A.

Flg 6B 15 a’ plan view. showrng an example of the
' cohflguratlon.of an adapter back panel 15B.
Flg T 15 a perspectlve view show1ng the bay adapter
i box 14 hav1ng a removable back panel 15,

Fig. 8 is a perspectlve'vlew show1ng tﬁe bay adapter
box 14 having the removable adapter back panel 15B.

Fig.f9-ie a;perspective view showing aﬁ.example of the




-conflguratlon of - the pat ch plate 83 exanple of the,
Fig. 14D is a plan view show ng an exanple .of the
configuration of the patch plate .83. .Fig. 14Eis a
per spective view show ng an exanple of ‘the '

~configuration of current-carrying sections 89. Fig. 15
is a block diagram-showi ng an exanple of the _
el ectrical configuration of .the bay-structure
television set. 'Fig. 16 +sih.—-bl ock di agram show ng
an exanpl e of the- conflguratlon O a TV signal
‘processor 106. - 12° Fig.. 17 is a block. dlagram

* coRPOILAS: A SERLE Bl Ner SOV WAL PR he corpinats .

ectroni c appar at us

de%qrg biyg 51 %C%%%'t&%n%»% U;g) Tghehgﬂa' 11'8%053§§°éa&9§ 15

(el’ectroni ¢ -appar atus I'S"a dragram

" hatDig dascridiidd 4 ndapandans. processing by the TV signa
processor 106. .Fig. 19B-is a diagram for descri bing

I ndgpendent.s aPkeeessnBd kY elhenslesl’ eRkCHraRR %ﬁﬁeﬁ 15
‘11. Fig. 20 is a diagramfor describing cooperative -

hawpiror edsd ng v teheebyhisiageal processor 106 and t he
‘electronic .apparatus 1.1. .Fig.- 21 is a..'flowhart

deﬁuglbuaglscaoperapeuelvereceﬁssngwpﬁgf@ﬁ@EHeEYeiimple
TV signal processor 106 and the el ectronic apparatus -
of tthe Fog.fi@riad igndicgithm bhoki pgnai &Eahab&ngfthhemovable
- configuration of a. S|gnal proceSS|ng circuit 113.-
termlnals. ,

Eig. 13 includes“persoective views showing yet another
éxample of the configuration of the back panel 15 having the
movable termlnals | | | | |

Flg 14A 1s a pefspectlve view show1ng an example of
the configuration of a Connectlon plate 81. |

- Fig. 14B is a perSpectivelview-showing an exaﬁple of
the configuration of a patch plate 83.
| ‘Fig..l4Cois a side view showihg aneeXample of'fhe
configuration'of the pafch plate 83. |
'Fig‘ 14D is a plan v1ew show1ng an example of the
~conf1guratlon of the patch plate 83. |

_Flg. 14E is a perspectlve v1ew shOWlng an example of -

the conflguratlon of current—carrylng‘sectlons 89.
~ Fig. 15 1is a block dlagram showing an example of the
electrlcal conflguratlon 0f the bay-structure telev1smon set.

- Fig. 16 is a block dlagram showing an example of the

conflguratlon of a TV 31gnal processor 106




- Fig.- 23 is a block di agramshow ng an exanple of the
-configuration of a |earning apparatus for learning tap.
.- coefficients to be '"stored in a coefficient storage
“unit 135. Fig. 24 is a flowhart describing"l earning
processing by the learning apparatus. -Fig. 25 i.s a
bl ock di'agram show ng-an exanple of the configurati.on .
of the coefficient. storage unit 135. Fig. 26 is a
fl owchart .describing procesktng by the signa
- processing circui't 113 including a ¢lassification - 13
adaptive. processing circuit. Fig. 27Ais a. 'diagram
for SGH Rin pan pr.pcessing b
g 5&%6 %?o?es%o#ﬂ?%% BOd5 bR SRR B ghlE o ene

cofSFIALD 1frfd§:@x%“%ggcu%qge§§pg9a gsthe uagtronic
CogRerakigves R Q§g§§hggtbmeg}3§lﬂ}/n§ ﬁP@%eQé?ﬁ&s}gf 06y

and the el ectronic apparatus 11

sigHAY AP ERANNG B @1aERenek taasageeﬁtsgw&awm of
an. ,enbodlnent of a conputer according to the present

| nweqti @oABest aMadagten €afr dbs8r bind hendayeriéon
Fig. 1 is a perspective view showi ng .an exanpl e of the

proeeHdigy ayi aheoflTvasigiadpreaksebraibay-structure
television. set according to the present invention. A

TVF@@eIEQBSisna diagkaid, fohi désdsilal mgsimipménddre:
apparatus, is-provided with a CRT (Cathode. Ray. Tube) -
progeaﬁlng by the electronic apparatus 11.

Fig. 20 is ard;agtam for:descr;b;ngfcooperative
processing by the.TV signal_processor 106 and the,eleotronic
qapparatus 11. : S

Fig. 21 lS a flowchart descrlblng Cooperatlve
processing pérformed by the TV 31gnal processor 106 and the
. electronic apparatus 11. | |
Fig. 22 is a dlagram show1ng an examole of the
_conflguratlon of a 51gnal proceSSLng c1rcult 113.

Flg 23 is a block diagram show1ng an example of the
: conflguratlon of a learnlng apparatus for learnlng tap.
Acoeff1c1ents to be stored in a coeff1c1ent storage unlt 135.

Fig. 24 lS a. flowchart descrlblng learnlng proce551ng
by the_learnlng apparatus. |

Fig. 25 is a block diagram shdwing:an example of the
configuration of the coefficient storago unit 135.

Fig. 26 is a flowchart describing proce531ng by the

'-Slgnal proce551ng Cchult 113 1ncludlng -a cla551f1catlon




the center.of the upper portion of the front face and"
L (Left) channel and R (Ri ght) channel ‘speakers 3 on
.~ the left and right of the CRT 2. The Iomer portion of
~ the front face of -the. TV rack I i's provided with
si'x bays 4A, 4B _4C, 4D, 4E, . and-4F. Hereinafter, the
‘bays -4A to 4F are referred to. as the bays 4 mhen it
i's unnecessary to distinguish one fromthe others
'14' The bays 4 .are forned {# the shape of caV|t|es :
.80 as to store. electronlc - appar at uses -such. -as a
d|g|tal VTR and.'a DVD pl ayer. which operate

___adgﬁggp@nﬁgaééggfﬂgia{géﬁh@ave at | east one S|gna

termnal, which 1s exposed to the outside, for.

r'eGei gl Y rori oW RUteh %‘o@l‘nQEECL“IBQnEJnE.ﬁB@ElendEﬁQm
face of ‘each of the bays 4 is provided an-in-b

pr@@é&@ﬁﬁg%ynﬂﬂel'r\ﬁ sididgl pHocedyoeh 19d.l be descri bed
- ~below, having a connection termnal connecting with a

si ghaj. gEniizala ofiagraneifect testeiBPRYr ahuspehaesd in
each of the bays 4. A bay 4G which is also forned in

predes shrapeoftie cahddtyoniics appaviaded. atl .t he right front
- "side of the top face of the .TV rack 1. Wereas the
baﬁ§94A28t954E driegrehafed dsstamgengcaoopeeatsmeas to
. store rel atively large el ectronic apparatuses. such as-
PrQQﬁ?ﬁﬂQﬁtﬁM UMHQTWIﬁegme} peocssshapéfibasndatbanklectronic
- cavity so as‘'to store arelatively small electronic
SPRAJif R Ud -such as-a cellular phone or a PDA (Personal

Digital ASS|stant) The interior of the bay 4G is
pr5vFded® Wt f Hﬁockndﬁégré%nﬁ%%V%%ﬁ a%a%%@mheﬁlﬁﬁ fghe

nnecti.on 't rn1na| connec |n% Wi erm na

qgrqgrg@tp bl gaggﬁ&pgg -compute%naccordlng to

the present 1nventlon.

Best Mode for Carrying Out the Invention |
Fig. 1 is a perspective view showing an example of the
configuration of an embodlment cf a bay- structure telev151on
set according to the present 1nventlon
_ ‘- A TV (Television) rack 1, which is- a ca51ng of‘the
foapparatus, is provrded w1th a CRT (Cathode Ray Tube) 2 at
| the center of. the upper portlon of the front face and L
__(Left)_channel and,R,(nght) channel‘speakers 3 on the left
' and right of the CRT 2. | - |
"The lower portlon of the front face of the TV rack 1 is
prov1ded w1th six bays 4, 4B, 4C,-4D, 4E, and 4F .
 .Here1nafter, the bays 4A to 4F are- referred to as the bays 4.

when it is unnecessary to dlstlngulshfone.from.the others.




'stored therein. Since the in-bay connection panel in
- the bay 4G conhects with the si-gnal termnal of the-
~smal | electronic apparatus such as the cellul ar. phone,
t he 'i n- bay .connection panel. in the bay 4G differs
fromthe in-bay connection: panels 5 in the bays 4Ato
4F, whi ch connect with the signal term nals of the :
| arge el ectronic apparatuses is -such as the d|g|tal
VTR Fig. 2 is a. perspectil® view of the
‘bay--.structure. tel evision set shown in Fig. Lin which.
el ectroni ¢ apparatuses are stored in the bays 4. the
- emigdl RNk Of JEiOronetl 6L ERR! € 3pRagat Moot 4 a0d 42 o

are storéd directly 1n the bays

B red. o dapter..ho
e S P S b B BREASSHCEN

; ﬁ)l@jl'@tvfkﬁﬂim @maite li%%ﬁsple]aci%&(tljjz adHe. whleheﬁhl&en b€ least
; appar atuses-conpliant with:'the bay-structure

ond et aersainlf,0HeXxdMlse expbeelr i %h@peatélaéesfor
manuf actured by the sane manufacturer as that of the

redusyrimsy cucurtputalien siionaset) . TWEt haykrhhe BE@an £68€ of
" 'bay adapter box 14, the -electronic apparatuses 11 and .

.&ﬁuiﬂCﬁhﬂhbeba&EDﬂedsdprewtﬁydlWltheahayﬁ—ﬁaylBoﬁﬁéttﬁéﬁ
.- the electronic apparatus 13 is an .electronic
parggpdr dFig -ndY , comichamt 1M bk dhecbayedtbetburehav1ng a
. television’ setV&for exanpl e, an eJectronlc_apparatus_:
conpeliaet Geeaibplacanneriéndr withi af emnalftemiml of an

_the bay-structure television set) usi ng the bay
ele&&gﬁpép BQQaratus stored ln each of t e bays 4. -

A bay 4G, whlch is also formed in the shape of a cav1ty,

iS»ptovlded.at‘the right front 51de of the top face. of the
TV rack 1. Whereas the bays 4A to 4F are shaped as large
cavities so as ‘to store relatively large electronic
Vappatatuses.Such as the digital VTR, the bay 4G is shaped as
a small cavity so as to store a relatively small electronic
apparatus such as a_celluler phohe or a PDA (Personal
Digital Assistant) The interior of the bay 4G is provided
'w1th an. 1n—bay connectlon panel hav1ng a connectlon termlnal
_ connectlng with a- 51gnal termlnal of an electronlc apparatus-
- stored thereln 7 Slnce the in-bay’ connectlon panel in the
bay 4G connects with. the. 51gnal termlnal of the small
electronlc apparatus such as the cellular phone, the lnmbay
_connectlon panel in the bay 4G dlffers from the 1n—bay ﬁ

connectlon:panels 5 in the bays 4A to_4F, which connect with

 the signal terminals of the‘large'electronic-apparatuses




14, -the el'ectronic apparatus 13 can be stored in the
: bay 4. The apertures of the bays 4 (the same applies
to the bay 4G can be provided with covers, simlar
to that prov1ded at a tape insertion slot of a VIR
In'this case, . the. ‘dust can be kept out of the'.
interior of the bays 4 - 16 having no el ectronic

- apparatus stored therein. Fig. 3 is a plan view :
'showi ng an exanpl e of the-cbhf+guration of the in-bay
"connection panel 5 provided.on the internal front
face of each of the bays 4. The in-bay connection

for exchanging signals annng
_Vsu@?r?é 1_5114161:?1 S0 RAS 9 R, (Red,. G een,

ect roni c. apparatuses such. as.

anqvlgBl 4e); Ot elétrsgewl%' %é%—&i O%Gthg”ngt stELEL gLpgls

2, audi o output termnals audi o m.nal's

'.teﬁghléﬁbﬂ“ﬁéﬁﬂsﬁ%h&539?@%kﬁ @Sﬁﬁph%lgé %ﬁ%tkrBﬁEg]nal

25, an input. S.term nal” nstitute of

‘ apﬁaﬁgﬂdgégﬂaﬁgugﬂaﬁgalfyMﬁg% isngers) 1394 ternlna
- 27, a USB (Universal Serial Bus) term nal and a

power ther embaliA8ntThE REB. OQIpéle&@f@hﬂ@'ﬁpﬁﬂré%&%es 11
‘terminals for outputting R@.signals, which are inmage .

andsilgnalre: (stoagel ddtraktightial ned byykheabaydsupychngean
- " television set, to an "electronic apparatus -stored in

eledierdndy ¢PpﬁhetE@BanBMbredtEHnathy 2daptertboni bal ss
for inputting RGB signals output - fromthe electronic:

.St0§9§aﬂ@t@§esb@NEdBln the bay 4 to the bay-structure
:television set. The audi o output termnals 23 are
t eﬁﬁ?ﬁaﬁeCﬁblYoutlpet@lﬁ«gttmm Raeraraiaisesidi 0 mcgrﬂaa sre

~electronic apparatuses compllant with the. bay—structure
teleVLSlqn set (for example,‘electronlc apparatuses
ﬁanufactured'by the same manufacturer as that of the bay-
structure television set)t Without theruse of the bay |
'adapter box 14, the electrenic apparatuses 11 and 12 can be
.'Stored'directly-in‘the'bays 4.

‘In Contrast,:the-electronic apparatus 13 is an
.electtonicrapparatus not compliapt‘with—the—bay—structute
'teleuision set (for example, an electténic-apparatua
‘ manufactured by a manufaeturer_different from that of the
"bayFatructure_televieion eet). ‘By using the bay adapter box
714; the electronic apparatus 13 can:beIStored in-therbay'4.
The apertures‘of the baya'4 (the same applles to the
pbay“4G) can be prov1ded with covers, 51mllar-to_that
- provided at a tape 1nsertlon slot of a VTR. In this case,-

the dust can,be,kept out-of-the,interiorfofrthe bays 4




- obtai ned by the bay-structure television set to the
el ectroni c apparatus stored in the bay 4. The audio
‘input termnals 24 are termnals for inputting Land R
~channel audio signals output fromthe-electronic :
apparatus stored in -- 17 the bay 4 to the -
‘bay-structure television set The output S :term nal
25.is a terminal for outputting a |um nance signal and
~a color signal,. which are lidrage signal's obtai ned by
"the -bay-structure television set, to the electronic
apparatus stored |n t he bay 4. The i nput S termnal

S 18, I putting nance .si gnal ‘and
haé%%éﬂ(ﬁ'%% é%%?ébﬁi %ParPrHﬁIFﬁgrSFe§EFSﬁFB appar at us
st t r tele ion.

. se?r%The EE E ggéﬁ ¥%§ﬁ1%§?wg$¥|§£a %Qﬁﬁf ffgﬁg

| QTP G h
R i A R %?Eﬁ%?%?ént“‘gﬁﬂsﬁs?o%fgﬁ&é
“thd n%t%r@l%tlr o tABRALYS eakﬁr 8¢ 'tg tBs bay: 4. The -.USB
- termnal 28 is a term nal for pertor g conmuni cati on
© compki aAtpWyt BohRecSEh spandar ¢ het V\?@fhliﬁl’:?ls for
+ - bay-structure tel evision set and the. el ectronic
exd@@m@ﬁ@bu%l§haﬁgdamﬁnbh@l@@ﬁrénlEhﬁp?QE@tuﬁééF1Q@&hzgs RGB-
~is-.a. termnal for supplying power fromthe ‘

. (Reliy 6yenct une BelLeyi shopusetetaihlies Bl pCREBNigput
. ~apparatus stored. in the bay 4. In the enbodi nent. of
terkigal3, 2€heaRGBooutppttt bemmimass 23, &bhei&KRGhpuput

_ term.nals 22, the audio output termnals 23, the
teraddpdsi Aut aneﬁntpatssz4$epaea’oe|t pﬂpe&aumm@t) P5,

the input S ternmnal 26, the | EEE 1394 terminal 27,

terphnalisBSy erRi ABPURES Eﬁémlhélp%ﬁerameIﬁEﬁaJIQEK%ﬁQie of

di sposed on the
Electrical and Electronics Engineers) 1394 termlnal'27, a’

: USB-{Universal Serial Bﬁs)rterminal 28, and a'power terminal
29, | | |
The RGB output termlnals 21 are termlnals for'
outputtlng RGB 51gnals, which are 1mage signals (1mage data)
.obtalned by the bay—structure telev151on set, to an
glectronicrapparatus stored-in the bay 4. The RGB ihput
terminals~22 are terminéls fér'inpﬁtting,RGBrsignals:output
) from the electrdnic épparaﬁuérstorédrin the bay 4ltb'the
;'bay~structure telev131on set. The audlo output termlnals 23
Vare termlnals for outputtlng L and R channel audlo 51gnals
obtained by the bay- structure television set to the |
electronic apparatus stored in the bay 4. The audio - input

- terminals 24 are terminals for inputting L and R channel

faudio signais output from‘the~electronic apparatus'stored in



i-n- bay connection- panel 5 at predetern1ned p03|t|ons
Fig. 4 is a perspective view of an exanple of the-
~configuration of the electronic apparatus 11 (12)
conpliant 18 with the bay-structure television set,
which is. viewed fromthe backside. A-back panel of
the el ectronic apparatus 11 i's provided wth RGB i nput
termnals 31, RGB output term nals 32, audio input
~termnals 33, audio output 1®Brfmnals 34, an input- S
~ terminal. 35, an output S terninal 36,. an | EEE 1394
t er m nal .a USB term nal a. pomer term nal 39,

37, o
{thgq?ek|5|on Set are‘%%%ﬁzqﬁ¥%é: Jﬁxégiﬁy RurggﬁbPQtBPt S
copminese o sanla, s Sorle AR

an@ NSST PN RANE!, SiAl& %ﬁqm%g, Réé%%%'lts' %%%aa%e%ePg the

el ectrically connected termn

-baﬁmsﬁﬁhéﬂﬁ%éﬂtﬁﬁeéf§18d"¥et39t%fth@eeﬁe%tkpﬂﬁ' apgaratus_

apparatus 11 when the electronlc apparatus 11

3 steded ith ithe tHhey bRy The &%@@EdBnﬁbfmlhEQ olgegls @Nite rminal
apparatuses 11 and 12 conpliant with the bay-structure

- foi elmpuitdiiony setlualieadesi gngaatoabe @'@6&6&C§hbhal output
‘connected wth the bay-structure tel evision set

fronm thheute lesitngndabkepatry taisnpkyretiot hnghebyag 4Uterthe'
the el ectronic apparatus 11 in the bay. 4. By -~
baystsdriucguriee tellegtisdrnc sappar #hasEBEL1138d t2rininthe27 is
bays 4 of the bay-structure television set, the = .
a teradnadnifer asgépamugescmmmgn@lcaz1aneceinp¢ttantamyh the
_connected wth each
IEEE 1394 standard between the bay—structure telev151on set
and the electronlc apparatus stored in the bay. 4. The USB
termlnal 28u15_a terminal for performlng communication
compliant with the USB standard between the bay—structure.
- television set'and the electronic apparatus stored in the
bay 4. . The power terminal 29 is a terminal for supplying
. power from the bay-structure television set to the
electronlc apparatus stored in the bay 4.
In the-embodlment of Fig. 3, the RGB. output termlnals
21,‘the'RGBtinput tefmiﬁals'22, the aud;o output terminals
23, the audio input terminals 24} the'output-s terminal'25,
Vthe input S terminal 26, the'IEEE'1394 terminal 27, the USB
terminal 28 -and the power terminal 29 are dlsposed on the
rln—bay connection panel 5 at predetermlned positions.

"Fig. 4 'is a perspective view of an'example of the

'configuration of the.electrohicfapparatus 11 (12} compliaht




pother vi a the bay--structure television set,
Accordingly,' -the electronic apparatuses 11 and’ 12
can be eIectrlcaIIy connected with each other W thout

- usi ng cables by si‘mply storing, by the user, the -
el ectronic - apparatuses 11 ‘and 12 'in the baySJ4. As
descri bed above, ‘el ectroni c apparatuses-can be
eIectrlcaIIy connected wi th each other by sinply
storing, by the user, the-el&ctronic apparatuses in.
.~ the bays. 4. Wen an el ectronic apparatus stored in
. the bay 4 |s for exanple, a pl ayback-only el ectronic
.w1ﬂpp@ﬁ@t iﬁ,{reelteeq.té’vqrgl% a%%%r a%ﬁéhs gottfl wed from
: requi-re 1o ave 1.nput termnals for ima nd
rthéugﬂéksfgethe sane time, ‘the pl-ayback- onIy eIectronlc
apparatus is not the only apparatus to be stored |n '

t hey Hhay pﬁne’fobfe)&ﬁgpEQecﬁﬂoﬁhﬁcﬁpBErStQQpﬂaisls rovided
capabl e of both recording and playing signals 3 %

“witst ®eEl inpueh RmielAG 130N RGRPRALBLYS t'ei‘mﬁh‘a\l'sd 8d, WatAio
' ‘both input termnals and output termnals for |nages

mpmd t@tioa 1R &3r alldio bhepiut- haymeaanectiyon apangpub s
(Fig. 3) - provided in the interior of each of the bays

terhimad, 38 posicuitpnt coteespandi Bg;t ant EERENABS40tethinal
" el ectronic apparatuses that can be stored in the. bay
37,42 fieBniteaind nelleSBri eabbyeconpeninay @Ot hahllethe like.
- termnals of the electronic apparatuses.. In this
caSke Bave &fofhehechaynatsuprone dleeil©W$im1|$Etbaa/re each

connection panel 5. ‘may .be idle depending.
formed with a size capable of storing the electronlc

apparatus 11. . The RGB output termlnals 21 to the power
"termlnal 29 of the ln-bay connectlon panel 5 are - dlsposed at
;pOSLtlons to be electrlcally connected with the RGB 1nput
terminals 31 to therpower terminal 39 of the electronlc
“apparatus 11 wnen the electronic apparatus 11 is stored in
the bay 4.

Accordlngly, the electronic apparatuses 11 and 12
compllant with the bay—structure telev181on set are designed
to be electrlcally connected with the bay—structure
television set w1thout using cables by 51mply storlng, by a
; user, ‘the electronlc apparatus 11 in the bay 4.

By storlng.the electronic apparatuseslll and 12 in the:
rbaysi4 of the bay—structure,television set,“thexelectronic
apparatuses 11 and 12 are electrically connected witheacn
‘other via the. bay structure telev151on set Accordlngly,'

*the electronlc apparatuses ll and 12 can be electrlcally




the electronlc apparatus stored in the bay 4. However,

“this is.not a- problem 20 - As descri bed above, the"

~ el ectronic apparatuses 11 and 12 are conpliant wth
t he bay-structure television set, and the RG output.,
termnals 21 to the power terni nal 29 of the in-bay
connection panel .5 are arranged at -positions.to be
eIectrlcaIIy connected with the R@B input ternmnals 31
to the power terminal 39 I®spectively, ''of :the
electronic apparatus 11 or 12 when the el ectronic
apparatus 11 or 12 IS stored in the bay 4. By S|nply

' | 11
cofi GO0 11 YRl M 125318“ “?tefi‘l@e £ vy siB g

. I Cl6 de[ tryucture
;-St‘%eélﬁ?eri/.s. e, SRANECEL WD Ry DREERERUE 13, apds12
. ln]&ésgﬁq% corrpl|ant with the bay structure television -
set en the electronic apparatus 13 is stored

d'ﬁgchbﬁcr@bkﬁeagé¥e ’eﬁgetr5ﬁ5819ﬁb§ ofyLbe an be

el ectronic apparatus’ 13 may. not be fecttica

| el&echiar Wdihddte £ WitesRare Bgnker Eynahﬁp% stselng, by-
- in-bay -connection panel ‘5 because the term nal s.

theisdiged it diddteoentc pephtrbensesManhethikehys: rrany
termnals of the el ectronic apparatus 13 are not .

comhent ad witbttbaieosppspavds ngtoted nimatise dbaghe is, -

_ in-bay connection panel S. The el ectronic apparatus 13
forn@kamoﬁpl|anplwwbhckhenbgyelettmohmceappheatasonsaem an

. can be easily and electrically connected with the :
elepayosncu@p@aeatebeussnom Sequmsedgtbhhave input terminals
for_lmages and audio.

- At the Same time, the playback only electronic
apparatus is not the only apparatus to be stored in the bay
4m For example, an electronlc apparatus capable of both
recording and playlng signals may be stored. Such an
electronlc apparatus is prov1ded with both input termlnals
-and output termlnals for images and audlo

Preferably,vthezln—bay_oonnectloo_panel 5 (Fig. 3r
‘proﬁided in the interior of each of the bays 4 has,lat
'poSifions oorrespondtng-Eo'terminals of all electronic
apparatuses that_cao-beasﬁored in the bay 4, terminals ;

_ elect;iéally conneoting-ﬁith'the-te:minals:of ﬁﬁé-eleCtrOnic
| apparatuses. ih'this case,some of.the'terminais provided
oﬁ.the_in-bay oonnection,panel 5 may beiidle dependino'on__
the'eieCtronic apparatus stored in the bay 4. Howeve:,_this

is not a problem.




bay adapter box 14 - 21 Specifically, .\Fig'. 5is a.
perspective. view showi ng an exanpl.e of -the :

- configuration of the bay adapter box 14. The bay

- adapter box 14 is provided with a cavity-shaped sl ot

14A so as to store the electronic apparatus 13 from
the front side thereof. The electronic apparatus 13
is stored. in.the bay adapter box 14, and the bay
adapter box. 14 contai ni ng 2the-el ectroni c apparatus 13
is stored in the bay 4 of the bay-structure
tel evi sion set. Accordlngly the el ectroni ¢ apparat us

 tersdodh e g%."””@%f% o RBn g G ROBEERFbRSDr L rend

12 T%% b Oqﬁglglaangf% é)g\g gsndﬁ\i?mtté%ggt bﬁ%lgr&pﬁﬁg& FSEI' ' a-ndr . o
an ada%?SNﬂQQ§%rﬁah t ?ngﬁ%ose rontt%% aiggepgnghe.

ln.é?%}én ! L tcjhe la%a%tr%r QQ‘;%nJgfed b pgé'g%&oﬂ@r @8 be

at t | ot 14A side apter
eléétﬂﬁtéﬂﬁ?1adﬂﬂectkgﬁhhﬁha@%%t@bBCQﬁ?%%tt%@m@ﬁﬁ?% %@Ato

is provided at the front side and adapter. back

.thdﬁﬁbﬂerliﬁrhﬁn@ﬁoﬂ@qe@e@be%ﬁ&ve@§ck%Ed%hergecﬁronlc
i ncl udes plan views show ng exanpl es of ‘the

appaﬁﬁtqyﬂﬁﬂId&nSZOthheth@ ede@tebn@enaggbreauaameloi5fe is
and the adapter back panel 15B. As in the electronic. '

- stcapphriat thelBavt He | Byaddppeélk scommagttne pasetrdbfchas
- correspondi ng connection termnals at positions to be
apregrritesesd Wi ehdsilgnah thenba&bs4pruhedeMectronlc

rapparatuses_ll and 12 can be electrically connected.with the
bay~strueture'televisien_eet. . | o |

In contfaet,jthe'electronic.aﬁparatus-13 is net
compliant with the_bay—etructure teievision set. When the
electronic.apparatus 13 is stored directly in the bay 4, the
terminals of-the.electronic apparatﬁ3713 may not be |
_eleetricallyrconnected with the corresponding terminals of
~ the in-bay eenhectien panel 5 because the terminals. are
~arranged at différent positions. More likely, many
-terminais of the eiecttonie apparatus 13 are not connected
with:the correspehding.terminale‘of_the in—Bay eonnection
‘ panel'S. | | | |

The electronlc apparatus 13 not compllant with the bay-
;structure teleVLSlon set can be ea511y and electrlcally
connected w1th the bay—structure television set u51ng the

ebay adapter box 14.




.22 on the: back panel of an electronic apparatus
not conpliant with the bay-structure tel evision set
(herelnafter referred to as anon-conpli ant electronlc"
apparat us) when the non- conpliant el ectronic _
apparatus is stored.in the bay.adapter box 14.
- Non-conpl irant el ectronic apparatuses have signa
term nal s arranged at different positions, for _
-exanpl e, depending on the pmnufacturer. As shown'in
~Fig. 6A., for -~each manufacturer, the in-adapter
' connection panel 15A has term nal s connectlng W th

! ded the bac | of
SRR Vel BCPFoft & aBpRP B SC RERUTACY uf 0Dy o

| -exa%fpnnezaafzénhae;;cx»;?emoﬁgmgr%a Bl 0eB €.
o | , .
S A R

h s1di-poant£ra s Q%n@Q%E%OQh%a%ql?gr%ﬁltoéggggate hbafrom the

el ectroni c apparatuses manuf act ur ed manut act ur ers

frévt BidNdHeredE. CoRtkash oc23cpheWaAphbarbtds 65, Eh§tored
“adapter back panel 15B has RGB i nput ternlnals 41-to
in &HROWNy Lepteal bé% 1al, GhyednROoshY Qﬁépﬁerfﬁéﬁo.ﬂ@“ ng
to the RGB out put tern1na|s 21 to the power term nal
cord ipiion ded enetheohicbaypaennest ienipapebrbd( Fhgthd)bay
in the bay 4. By storing the bay adapter box 14 in
e cﬁh&h@aba@“smrubaUreheeadameebnbaek . paverdih§lganthe
face. the in-bay connection panel 5in the bay 4,. the.
eleREBonipuapperainal $341st elehérpontiyt eonhaated9w2tB the

bay-structure television set.

"Specifically,ithe back sectioh'of the bay adapter box
14 is_provided with a back-panel 15. The back panel 15
includes an in;adapter connectioh pahel 15A'whose3front side
faces the slot 142 side and an adapter back panel'iSB whose
. front side faces the backside of the bay adapter box'14. In
other words;'giveh that the slot 14A side of the hay adapter
box 14 is the front, the ih—adapter connection panel 15A is
:prov1ded at the front srde and the adapter back panel 15B is -
‘ prov1ded at the backsrde |

_Flg. 6 1ncludes plan Views-showingoexamples‘oflthe
VCOnfigurations of the inﬂadapter'conneotioh panel.ISA and
lthe adapter back panel 15B.

As in the electronlc apparatus 13_ the 1n adapter

| connectlon panel 15A has correspondlng connectlon termlnals

at pOSlthnS to be connected wrth 31gnal termlnals provrded




“provided on the adapter back panel 15B-are -
el ectrically connected with-the RG output termnals.
21 to the power termnal 29., respectively, provided
on the in-bay connection panel 5 .in.the bay 4. The
term nal s provided on the in-adapter connection panel
"15A are connected wi th correspondi ng -ones of the RGB:
input terminals 41 to the power terminal 49 provided
- on the adapter back panet 35B:- Even a non-conpli ant
. el ectroni c apparatus can be electrically connected
' with the bay structure television set (and, _
f npre,. wth.another . el ectronic aratus stored,
- on g NI a1 0L o e bttt cim Celby gt
i i ng.t.he - ol 4 . el ectroni,¢ apparatus in.the
B B Sy AT (17 IS e EcroRe e
_ : , . , the namn. i A _
ko gﬂ‘e% foni c&g!E par at u?%ﬁ:&f@y%ﬁg&%ga&%%ﬁbg@%édgstgepo_n B
o i ok | NG = I ant el rani p a
O Charer VT LR B, TRocararsgly, PRotatortiRger
boxasi |y establish a connection wth a non-conpliant
el ectroni c apparatus. As descri bed. above, the =
' NONo@e&phpaftinel eCkreRbsicaRPPsE A HEsE3ANHERST L VgRel
~connected with the bay-structure .television set via
ternimaiay satapised Rax diffekBnthpdst@senst h€ouwSekample, .-
nmust. prepare the overall bay adapter box 14 having-
- depeheling adapher neowfectueerpandk &hdwaotnespondeag for
- the _non-conpliant electronic-apparatus.. - 24 For
eachy mplud acasireirowt hien iR-gdaptetrhechaygcadapt panbbx134 has

terminalsrCOnnecting_with Signal terminals provided.on_the
back panel-of the nonchmpliaﬁt eiectronic apparatus |
.-man#factu:ed:by each manﬁfacturer; the terminais'of the  in-
adgﬁter cbnnectién panel lSA.being arranged at fixed 
positions cofresponding to the Signal termiﬁals-of the non-
compliant eléctronic appératus. Fig. SA shows'in—adapter

. connection panels 15 for non-compliant electrénic5
‘appafatuses_manufactured by manﬁfécturers.A, B, and C.

| ~In cdntrasf, as Shéwn in_Fig;-GB, ﬁhe adapter backr
panel 1SB hasrRGB‘inpﬁﬁ términalé 41 to a power terminal 49
..at fixed'?qSitionsVCorréépondihg'tq-thé RGB bﬁtpﬁt'terminals
21 to the power terminai'29 providéd on the in-bay
.connecfionpanel 5 (Fig. 3)jin'the bay 4.: By storing the
bay adapter box 14 in the bay 4'50 thatnthé adapter back
'_panelIISB_cap face'therin~bay'cdnnection panel 5 in fhe bay

4, the RGB input terminals 41 to the power terminal- 48




can be formed using the renpvabl e- back panel 15, which
can be renpved fromthe remaining section. In this '
case, the -user is not required toprepare the overal
bay adapter box 14 for each manufacturer of .
non- conpl i ant electronyc apparatuses. It is onlyr-
necessary to exchange the back .panel 15. In this
case, the non-conpliant electronlc apparatus may be.
‘stored in the bay 4 while-the +erminals ‘provided on
the in-adapter connection panel 15A of the back pane
15 are engaged (connected) wth the tern1na|s on the
c n I ronlc araty n
orofRd i dod (RS SR BT eh PO SRR R

r‘I‘i‘?%/ S &P{H‘e&{eeché’ﬁ tcﬁ.ltt;%uet t&?énfi%la‘i%t %rle ttoelggl)\él §8§%Fer' "

y storing,. e over al

teﬁﬂ?ﬁéﬁ'iﬁ“”f&bﬂéE%ﬂ%@l tlvlﬁ%H.% e%EEOEthﬁgpébﬂhEEtlon

st ored there| € non-co

paifd B rQi e Wr@t us may be - . connect ed W|th t'he
bay-structure television set by storing, in the bay 4,

al ong Wetrhihhe sNeRo¢eABH 8At tREECHE QAL 8PPASREYSTidMeE
back. panel .15 having the.in-adapter connection pane

parkiA I RAGE @brm!etdtefchefllt@lnc‘é@@‘lélsp@ﬁﬂlﬁbeéhégnbf the RGB
appar at us.  The -back panel 15 may. be forned by

' lnpuﬁeﬂynﬂunaialmi|ﬂ@-ta@apbaérc@9mm¢ha®n4papebviaédaad the
t he adapt er back-panel 15B. ~ Alternatively, the -
adapriegr dptodr pegredlediSBon Baeel dl5Anandmphéantdaplectbaske
- panel 15B can be renovable. - 25 For exanple, as.
appsirews waRi de 8lectimdchidly panebclsdnﬁitthbehéobwd o)
- that only the adapter back panel 15B is~
'structure television set (and, furthermore, with another
electronic apparatus stored in the bay 4 wia the bay-
structure televisidn set) by storing the non-compliant
electronic apparatus in -the bay adapter box 14 having the
in-adapter connection panel 15A corresponding to the non-
compliant electronic apparatus and by storing the bayf'
adapter box 14 having the hon—compliant electronic apparétus
stored therein in the bay 4. |

Accqtdingly;.the user-can easily establish a connection
withza non—compliaht-electronid apparatus.

As described:aboﬁe,-the n0n~compliant electronic
apparatus‘caﬁ-easily'bé cQﬁneCted with the bay-structure
.,teleVision set §ia the-bay'adapter box 14. 1In this case,
the user must prepare the_overall bay adapter box 14 having

‘the in-adapter connection panel 15A corresponding to the

'non?compiiaht electronic apparatus,




renovabl e fromthe bay adapter box 14. 1n the

enbodi ment ' of Fig. 8, -the renopvabl e adapter back

panel 15B is provided with-a nale'pin group |6B

including a plurality of male. pins, and the bay

adapter box 14 is provided with a female pin group 16A

including a plurality of female pins. Wien the bay

adapter back panel 15B is ‘attached to the bay adapter
~ box 14, each male pin forning -the mal e pin group 16B

of the adapter. back panel 15B is engaged with-the

cor respondi ng fenale pin formi'ng the femal e pln group

coRet eAorRL B8 éaaﬁtb 3?1 e Eéﬁaﬁé%%%{f;%%a pier o 14
cari}w (ﬁlteach nect| e ?[ %8&@ p%’ﬂgi%&%’ ?ﬁb%h &
{.éa&pffeﬁ%%b t@% \% SEXLI8h A97R! KL eHa0, che

pane are .electfica

usépQHFQkﬁdf@ %%t%ggkﬁ§g-QBEEnggglioﬁggegdaéggﬁ box

rmepln group e termnals prov

14 Iﬂana@aa%eaaa%aewre@ e@nﬁbnléémgieaﬁhe@&éb@%hyc
connected w th predetermned female pins formng. the

apreBh@ RN GtodR cAB4. nERESYLRY £8CHxPRhRGRI PnbObAERY
- the nal e pin-group 1.6B of the adapter back panel. 15B

pandilt h st.he 160k hesperdengthemmbea- @blﬁ;gi@&ﬁt ng1réberbenal e
- pin group 16A of the bay adapter 14 allows the
appB@BtMBpmhytbenenatsd41ntOhéhbapomEWhiﬁéntnalteﬁ@lnals
: provi ded on the adapter back panel 15B to be '
progudeﬁrnuathy mnaaéapédrmcbhnebelonopaeeponﬂAn@f the back
term nals provided on the in-adapter confection pane
panedAlyi aret heghgadl écphnegtedp wbith the téemimale @inthe
, roup 16B.'. As descri bed above;. in a case in which
bacgﬁédenogdgbeenon-compllant electronic apparatus In
other words, the non—compllant electronlc apparatus may be
connected with the bayfstrdcture television set by storing,
~in the bay 4, the overall bay adapter box 14 having the ﬁon—
compliant electronic apparatus stored therein.
Alternatively, the noh—compliant electronic apparatus-may be
_ connected with the bay—structure television set by storlng,,
in the bay 4, along w1th the non-compliant electronlc
apparatus, the back.panel 15 hav1ng the 1n~adapter
'connectlon panel - 154 connected with the non- compllant
7,electron1c apparatus
The back panel 15 may be formed by integrating the in-
adapter conhection panel 154 and the adapter‘back panel 15B.
Alternatlvely, the in- adapter connectlon panel 15A and the

adapter back. panel lSB can be removable.




-connection panel 15A ‘has connectlon terninal's
connecting with signal, termnals of a non' donpl|ant
el ectronic apparatus: manuf act ured by each _
manuf acturer at ‘fixed positions corresponding 'to
"~ the.positions .of ,the. signal ternminals, for .
exanpl e, as shomn |n Fig..7,, even when the back
panel 15 is renmovable, it-is still necessary to have
"the back-panel 15 with the25in-adapter connection
panel 15A .having the connection ternminals at the
fixed positions corresponding ‘to the positions of-the
si ghgl ;ggﬁ al 0 ongl i apt:electroni : :
- apparafhs %hf%gtgpg byﬁegéﬁ ggﬁuﬁgctgr % ﬁneg §5i%ay
- be ArHELSPEL It ¢/l ALS HEIAE bt
e CEfnlﬁguratlon of qul E&%§R§§¥ gg oP%nﬁ&Bt&Snon
1 "reﬁ&&m@nércﬁd QGid QN RRPAAL YRgs @nufactured by’ a

“~plurality of (or all) manufacturers. Specifically, in ,
~ t hegrenbedichBBUiAENE BF 918teﬁn1EﬁesréﬁovﬁﬁgeSQdﬁgtgP back

are- provided on the in-adapter connection. pane

parssid MBE G gorRadted wishymamalier PiRaksoh 268 including a
‘non- conpllant el ectronic apparatus are novable. In

 plutdlert werfdsea leh@intser aindalthe. b3 yaadabéegaBoke1anyed to
‘positions connecting to the signal terminals of the
‘ prqwmmxbmptmantfehedbrpmncgiau@pmanauneluumnghe plurality

- enbodi nment, of Fig. 9, only the two termnals 53 and-
of Fenale. pHown UhenhehenbaﬁapdepteonhacklpanpénéBBlsa

in order to sinplify the drawi ng.. In the enbodi ment

attgichedy tog theheaiynadanpeer besnidet 'eenh male pin forming
the male pin gfoup 16B of the adapter back panel 15B is
-engaged with the correspondihg'female'pin forming the female
pin group 16A of the-bay adapter box i4,_thus elettrically
connecting the bay adapter back panel 15B and the in-adapter
connection panel 152 of the bey adapﬁei box 14 with,eaCh
other. In ather words, the,RGB:input terminals 41 to the
© power terminal 49 provided on the.adapﬁer back—panel 15B are
_electrlcally connected with predetermlned male pins formlng
the male pin group 16B and the termlnals provided on the .-
'1n—adapter connectlon panel 154 are”eleetrically'conneeted
”with_predetermihed'female pins formingfthe female pin grdup
 16A, Eﬁgagihg eaChemale-pin forming the male pin .group 168
of the adapter back panel 15B with. the corresponding female
pln formlng ‘the female pln group 16A of the bay adapter box

14 allows the.RGB input termlnals 41 to the power termlnal

49'provided on the adapter back panel 15B to be electrically




panel 15A is .made: of -a pIuraIrty of slrt pl ates 51
"Specifically, the slit-plates 51 aré fornmed by, for-
exanpl e, . conductive.. flat- plates (thin filns). Each
of the slrt plates 51 has slits" (holes) 52 .arranged-
in a grrd The term.nal "53" (54) can be noved al ong
- the slits’ 52 n; the di fecti ons |nd|cated by-the arrows.
. of Fig. 9. .Fig. 10 is. as, ec@@onal view of .a S|de face
.of the in- adapter connection panel 15A shown in Fig.
9 Each of the slrt plates 51-is attached bet ween
The i nsul ator 62 nearest to the adapter

it
ECﬁaﬁerlt BRS FPXERSPONAinGt tonrphate Blovited on the

' ors_62_are.-arranged at -i.nterval.s-larger than :
l*th%%%@%%rmg%fﬁea.m €5 brbyirdon ferate ipin oroup 1o

' ﬁﬁ An i.nsul at f|In166 is provided on the
@ ?ﬁg%éé% ¢ s?t?'%lg nearest to the term na

53 Qég) |Q§ulat|ng f|In16 revents the ternnal :
53 or gf o bRy e éﬁ’tr‘—‘t éad Coifdcted i tilm-gsapter -
rest, to the

c&indder gl graé}téﬁhyl;ﬁgrl?rﬁén; ortiE oty 3l R g denRedtiag

t er m nal

wittef fBl‘@{aﬁ@erﬁﬁmqrso\Hfj%d n‘@r&tco%qslt 4 K:”e;itep d bOd d?ﬁ

(67) havi-ng-a dianeter:"sl

:apﬁaﬁﬁhdﬁfﬂadufﬁ%tﬁFE% H%“@ééﬁ3ﬁﬂdd¥3 reﬂg J:B§§$i on: :

' 51 to nmove the term nal” 53 an ar- |trar
" pomidriotize'codrielsponling ENtaR Jiditd
made- of conductor's .are frxediito one' -gﬁth Fﬁgnﬁ&d

te@8,inhdswhifolr bhembﬂéﬁlﬁ%|sho@% li$ RQly. qtt%%%%dwhegh%he |
cont act f|tt|ngs 64 are -brought iinto cont act

back panel 15 is removable, it is Stlll necessary to have -

‘the back panel 15: w1th the 1n—adapter connectlon panel 153 |

hav1ng the connection termlnals at the flxed pos:Lt10ns
correspondlng to the p051t10ns of the srgnal termlnals of
the non- compllant electronlc apparatus manufactured by each
_ manufacturer |

Flg.-Q is a perspective View.shcwing an example of the
configuration of the back panel 15-conforminc to non-
compliant eiectroniclapparatusee manufactured by a plurality
“of (or all) manﬁfacturers.' |
| Specificaliy,'in the.émbodiment of Fié 9, termlnals 53
and 54 which are provided on the in- adapter connection panel
15A and which conrect to 81gnal terminals of a non—compliant
.electronic'apparatus are movabie‘ In. other words; the
termlnals 53 and 54 can be moved to p081tlons connectlng to

the 51gnal termlnals of the non—compllant electronlc




wi t h predeterm ned ones of the - plurality of slit
plates 51.. I.n the enbodi ment of Fig. 10, the contact
- fittings 64 attached to the: body 63. -of the term nal
53 are in contact with two slit plates 51 nearest to
the bottom pl ate 61 The plurality-of slit plates 51
i's connected with predeternined ones of the RGB input
~ termnals 41 to the- power terninal 49 provided. on
‘the adapter back. panel 15B.27Thus, the terminal 53 is
el ectrically connected with 'a . predeternined one of
~the RGB input termnals:41 to the power termnal 49
- rovj ded on the adapter back panel 15B via the :
'ap$ﬂ¥%#?6r of - the body 63, the contact fittings 64, and

e iSRS B mi e 280, R ' PRpminats 53
B0 M R B
' | 1r h

or§EP £ L1 ‘@%HIE%Z?“? L os D oAt es b :oﬁchi ng
t her £ QAR dlitleRgs 34 Efllg)ri]e%a tht lilﬁ Qﬁ?ét@% ek flgétion

‘termnal 53. Thus, the te ctrica

 past@nneot ofh wide e Lonhasnond) e Lanmi palren 2;9 - the

- adapter. back . panel "15B, a the terminal 54 is

e|@ﬁﬁidﬂﬁﬂdaﬂl@qn&@%t%dlwlbﬂa&@@ 5@0RF-E8SPOPAEAOLY, for
. termnal on the adapter back panel 15B. The body 63 of

| exdniel d erdﬂrftﬁic’diﬁfe( e tS TR taRp| itesn Filhe) .bogdych7oaf the

the term nal '54)- has an insul ating- f|In1on t he
‘slrﬂuﬁkﬂtedlﬁm%hﬁs sImua;mmﬂxﬁnt§2th&ree@ednah a. arﬁﬁon1The
teggiégi 53 (54) can be moved along the slits 52 in the
directions 1nd1cated by the arrows of Flg- 9.

Fig. 10 is a sectlonal v1ew of a 81de face of the in-
adapter connectlon panel 15A shown in Fig. 9.

Each of'the slit plates 51 is attached between
insulatOre 62. The iﬁsulator 02 nearest to.the adapter back
panel 15B is flxed to a bottom plate 61. The ineulators 62
. are arranged at 1ntervals larger than those between the
Zsl;ts szrprovlded_on.the slit plates 51.

'An‘iﬁsulating film.Gé is provided on the surface of the
s1lit plate 51 nearesteﬁozthe terminal 53 (54); The
inSuLatingffilmfﬁé prevents the_terminai 53 o£7547f£om_beihg
electricallyfcbnnected'Qith-onegof the plurality.of'slits 51.
:nearest torthe_terminal_53.ee o | |

'The terminal 53_(thereame appiies ﬁo the=te£minal'54) -

g'is provided.with'a‘stick—shaped body 63 (67) having a




'eleotrlcally connected with the slit plates 51 other

" . than "the_slit plates 51 touchi.ng the contact
'flttlngS 64. One end of- the body 63 at the. tern1na| 53
side is provided mnth ‘as shown .in Fig. 11,

t hreaded-screw 65. .The .interior of the tern1na| 53 is
also threadéd. “The. terninal. 53 is screwed into the

screw .65 of the body 63. By Qgtatlng the termnal 53
Pn-a counterclockmnse di-recti on,- ‘when vi ened fron1the

“term-nal - 53 si de, the_screM{ is Ioosened ~and,
the termnal 53 is - separated from

dﬂﬁ’&%ﬁ%uﬁif&%b i tAFBethandtinetdhr aef eadhtslhys584 The

t 63 are separated from the slit . plates :
-.bg‘.iy Egc'ﬁlrbﬁgﬁélil/fowe ther#lhef B, talweige vike temninal 53 to
econes. novabl e alon the slits 52. In the _

agn%¥%lﬁ%%fyo?oi% 10R 10Vehet Q%r He$- BY; the body 67,
o an ek Mt e B sle oM nne )

drawn1

= efe@'ea'&ﬁgtﬁ@eb 45 52 mt@; Ipfrbqﬂf{%”&' not:

in a clockmAse

E o5, Syl FELENF G0 e Bt Gappact

shown 1 n H

- wiﬁﬁlﬁrégdé’tgarfnllr{'@cﬁ%rﬁéﬁ% %Sﬁﬁ%ﬁﬁqg}o é(ﬁl e‘i t1%][3h 51.

insulating fitm66. Furt ernD

T4 dtdiedn 63 @8 Pr agsed gl es .
5.1, ‘which .are supposed. t 0: be touc |ng the. coﬁ{ac

.'a‘a‘ﬂatdhel’a:gS:cﬁltheMHdaya ePloTdetqr rﬂe‘i?ﬂn%.rle%’ &re in contact
Accordingly, - the'term nal 53 is” fixed at a
wmm@mm@ma isgn nQJaQ*@ﬁtt h‘t@ S'cluet %o’i:%oaﬂ%late 61.

. The plurallty of sllt plates 51 is connected with
predetermlned -ones of the RGB 1nput termlnals 41 to the
power termlnal 49 prov1ded on the adapter back panel 1SB
Thus, the termlnal 53 is electrlcally connected w1th a
predetermlned-one of,the RGBnlnput termlnals 41 to the power
terminal 49 provided.onAthevadapter back nanel 15B via the
interior of the body. 63‘.;. the contact fittings 64, and the
.-sllt plates 51 ‘ - | |

The body 67 of the termlnal 54 is shorter than the body
63 of the termlnal 53. This allows the contact flttlngs 68
flxed to the body 67 of the termlnal 54 to be in contact
“with the slit plates 51 nearer to the termlnal 53 (54) than
the slit plates 51 touchlng the contact flttlngs 64 fixed ta
the body- 63 of the termlnal 53. Thus, the termlnal 53 is

electrrcally connected with- the correspondlng termlnal on




|

electrlcally connected with the slit plates 51. via o
the body. 64 and the contact flttlngs 64. - Fig. 12 is a
".perspective view show ng another exanple of the '
configuration -of the back panel 15 having the novable
. termnals 53 and 54 connecting with the si gnal .
termnals of "the non-conpliant electronic apparatus.
.I'n the enbodi nent of Fig. 12, many insertion slots
. (holes) 71 are provided. JThestermnals 53 and 54 can
be noved to arbitrary positions of the positions of
the - many _ -insertion slots 71. SpeC|f|caIIy t he

| end LA BRSO BEmLe 8 body <38, bt he shape

ik 'ngﬁ% ey *%33%* X ReB2shERg iy epathay o
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inserte nto t I nsertion sl ot

bod¥ dﬁ“%ﬂ‘ﬂﬂ@'ﬁ@rﬁi$aQ55Mnsﬁégegn'thuigﬁlpgn§§iﬁ'ﬁﬁythe

lot 71, the term nals . and are el éctrica

-:surqgﬁﬁﬁQh%@éUfth dinfikepeBbeh@sMAal 8<PR:1LAE 39apLEh Q§§ﬁg

panel 15B. Fig. 13 includes-perspective views show ng

élewa&l@aqu@eto@na&mba o thheneoBligupasten of bbRebagkan
- panel *15,.. having novable.termnals on the .

. thei mlaﬁapnateeoﬁmecbuenlpgnehe15énthattb@ttihg@tsatlons

portions - corresponding to those in Fig. 8 are ' given
. thee- sndBofetheehceynﬂhﬁaalBhé terminal 53 side is

pro§ided with, as=shan in Fig.‘il, a threaded screw 65.
The interior of the terminal 53 is also threaded. The
terminal 53 is screwed ihto'the_sérew-65 of the body 63.

By rotating the terminal 53 in a counterclockwise

' direction, when viewed-from the terminal 53 side, the screw

is loosened, and, as shown in Fig. 11, the terminal 53 is

separated from thé'insulating filﬂ 66 and the contact .
fittings 64 of the‘bodyZGB are separated from the slit

plates 51. Accordingly, the'terminal 53, along with the

body 63, becomes-movable'along'the slits 52.

In the embodiment‘of Fig. il,'thé terminal 54, the body
67, and the.contact fittings 68 are omitted'in the drawing.

As in the terminal 53, the terminal 54 is movable along the

“slits 52.

By rotating thé'terminal:53'in.a clockwise direction,

. when viewed from_the terminal 53 side, the screw is




I'n t he enbodlnent of F|g ."the adapter "back- panel
" "15B of the back panel 15 |s rennvable as described in
- the “enbodi ment of Fi g.- 8 In the enbodi ment of Fig.

- 13,, the in-adapter connection panel 15A' As nade of a
o plurality of conn.cti | . e on p ates 81. U shaped

i nsertion slits. 82L and 82R are. provided. on the |left
and right ~sides of-the bay adapter box 14. The ,
connection plates 81 can-besdixed in place by being
inserted into the insertion slits 82L. and 82R  The
connection plates.. .81 can be easily renbved by

s gli g 00 IBReut 99l ibe, 38t ahd R Eob v

a

_:53aﬂ!jﬁ&%h%s%l%iﬁ%gh%'ﬁm G%rggﬁﬁ2§§rgrghgga ggglngaE%e

I Nher.“surtace o

1n£11%ct\&% 7fﬁ‘?c{ Vighg E%%tﬁe%ﬁ&!%e 'tgle ié‘ﬂ‘c&@tafﬁg‘cfﬂgs 64 of

plate whi-ch wi |1 scrib oW, can

thét g %@ Efea%‘%e%%b@isaéélﬁéﬁa!%ﬁé) 11t3p1atek! Bed Qlébhch
e frane 88 ve subsfantially the sa size™as
;areUEUbﬁ@s%Hanp@bCEoﬁbﬁﬁﬁgSEhemﬂbﬁBabﬁ §h@ﬂ@nb§ 84, with a
dpredetermlned pressureb Accord;ngly, the term;nal 53 ;S |
tfixed at d predeterminéd positibn along the slits 52 and
electrically connected w1th the Sllt plates 51 via the body
64 and the contact fittings 64 '

_F;g. 12 is a perspect1ve-v1ew showing another example
of the éonfiguratibnioftthe béck pahel 15 haﬁiﬁg the movable
tétminals 53-aﬁd 54 connecting.with»the signé;_terminals of |
: therhon~compliaht electronic,apparatus.

In the embodiment of Fig. lét many-insertion.slots
(holes) 71 are provided. The_terminals 53-atd 54 can be
movéd to arbitrary positions.of_thé positions of the many
insertipn_slots 71. |

._SpecifiCally,dthe terminal 53 has, for example, a body
SBA.inrtﬁe'shdpe of a pin jack iﬁsertable into the insertion
slot 71 By 1nsert1ng the body S3A 1nto the insertion slot.
71, the termlnal 53 lS ‘fixed at the: p051tlon of the
1nsertlon slot 71. |

‘The body 53a of the terminal '53 and a bddy 54A of the
terminal 54 differ in.lengtﬁ Accordlngly, when thé body

-53A of the termlnal 53 is 1nserted into the 1nsertlon slot




_perspectlve view of Flg 14B a’ si de view of Fi'g. 14C,
-and a plan vi ewof Flg .14D. By fi'tting the' outer
surface. of the ~patch pl ate. 83.into t he frane groove
87 in the i-niner surface of. the: frane 88, the patch
“plate 83 .is fixed to the frane. hole 85. As shown in.
Figs. 14B.to 14D, .the patch plate 83 has a términal .
84. By |nsert|ng t he pat.ch plat e-83 into-a di fferent
franme hole 85, t he. position of the terminal 84 '

.pravided on the patch-pl ate 83 can-be noved.- By‘
frane 88, the

"711n [ t,gh _pl 3.into.t |
B R SR HEN B e T BT LR eRetetngato the
- 188 eghi 0 onnection- termnal s -
e SO, o Bt e s R FrechFaRcatty
6hhta 82R (F 88 is electricall

.Cconngct ed thﬁhd%%geggﬁﬁegté?%ﬁna?er ﬁpngﬁg g@apﬁgzsﬁéﬁ/ﬁ panel
" 16B.Fi g.- 14E, each insertion slit -82R has

.current-carrying sections 89. By inserting the - _
connerd i ors pf it Ru@ds i 82R R
. conneetion term nals %%losaéée@tif‘gécﬁ%%g I%Lc%:%lnr%c‘{e% another

. ehmbléher CEreshfLquryE6h S8t LRASL 8%k §§Eé1 15; having B
current-carrying -sections 89 connect Wt .

. meyahlbe ctarmenhleron nets DR-4dep BSAPESEndACKon ALl 1 18

via the femal € pin group 16A and ‘the nmale pin. group )

quﬁheThLbusttatiQmsnr@érﬁﬂoﬂé bbﬁr@éb@ﬁd@ﬁ@tﬁoséhose in Fig.

fltted into-the frame 88 is electrically
8 @rhetien vieh 3ame I3 Tpradst etumaedld er i nal on the

" adapt er back panel- 15B via the - patch plate 83, the. -.
frafd &8¢ eRboddnaast pdn Migr.nildal £h86 adbipter back panel

' urr carryi.ng. sections 89, the female pin group
15 éﬂ@he back panel 15 1s removable, as descrlbed in the

_embodlment of Flg

In the embodlment of Flg 13, the in- adapter connection

panel 15A is made of a plurallty of connectlon plates 81
U-shaped 1nsertlon sllts 821 and 82R are provided. on the
left and rlght 51des of the bay adapter box 14. The |

connectlon rlates 81 can be flxed in place by being inserted

1nto the 1nsertlon slits 82L and 92R. The connection plates_

81 can be easrly removed by slldlng along the insertion
sllts 82L and- 82R

For example; as Shown-in'Fig;.l4A,rthe conhection
,plates 81 each have a frame 88 1n the shape of a.grid. .The
1nner surface of the frame B8 has a frame groove 87 serving
.és a groove 1nto whlch a patch,plate 83, whlch will be

described below, can be iriserted.i Frame holes'85 (spaces)




" .and. the male pin. group 16B. The plurality of
connection plates 81 has the connection terninals 86
at different positions. The current-carrying sections -
89 of t-he insertion slit 82R are - provided at :
posi tions corresponding: to the connection .termnals.
86 of the connection-plate 81 fitted into the
insertion slit.82R. Only when the connection plate 81
~is inserted into the corred82 +nsertion slit 82R the
connection terninals 86 of the connection plate 81 are
connected with the current-carrying ‘sections 89

“-de@Eﬂ¥Hdﬁg Qﬁetffé QS§§t £ §ﬂ5§t%§ﬁ§ fi (gﬂélg%ﬁ% 528" as

e conhectli on ate IS | nNser 0 a wong
. thhPSEEL{RD §ié1§ ;%t%h the, derdn nq\'g[q 34, T4 '%ts%uhﬁtl% the
- _connection plate 81 i's prevente :#rom

| "-peggséétw@wewqmeﬁi@d 1/\414 h 2 defdninake U tf'l a%%t ©hnd a-
back panel 15B (terninal that i's not supposed t

rpl&l@”ﬁ?@&&ﬁf Migh 14re. t eryrimale 84) enhicgh drS s‘%&%%%t %@ the

with the current- -.carrying sections 89 via the fenmale
papiin oty ABArend Hihe framl .@dive FOUR R inner surface
- Alternatively, for exanple, the connection plate 81 :
of arttk fiwend riser thihen stidis B2teand 2R faked eomedet Grame |
" allow the connection plate 81 to be inserted only
hoismt& the correct insertion slits 82L and 82R into
‘which the connection plate - 34 81 is insertable. :
Ac@er ghaghy int Régser AtBako824Di t thd patchtbkate 83 has a
connection plate 81 can. be. prevented from being
- temmigaly i%al | Pycdmseditdganithie phdchepdianal 88ninke a

" adapter back anel 15B, which is not supposed to be
dlﬁﬁﬂﬁ%&ﬁ(ﬁiaﬁetﬁoﬁﬁe85 the position of thepgermlnal 84

jprov1ded on the. patch plate 83 can be moved.

By 1nsert1ng the patch‘plate 83 into the'frame 88, the
terﬁinal 84 is electrically connected with the frame 88.7 |
Each cbnnection piate 81 has connéction.terminais'86 onrthe
| outer sﬁrface fittihg intc the insertion slit 82R (Fig. 13).
 The frame 88 is électriéally connected with the connection
‘terminals 86. As shown .in Fig. 14E, each insertibﬁ slit 82R
_hés ¢urrent-carrying sections 89. éy inserting thé |
" connection plate 81 into the insertion slit 82R, the

connectién,términals 86 are electriéally connected with the
f¢Urrent¥carrying sectiqné 89. -The cﬁrrent%carrying-sectibns
89 Conneét withrprédetermined terminals on thé adapter back

panel 15B via the female pin grdup 162 and the male pin

group 16B. Thus, the terminal 84 of the patch plate 83

'fitted into the frame'88 is electrically connected with a



. term nal 84. By |nsert|ng ‘the patch plate 83 into the
‘frame hole 85, the terminal 84 fixed at a
predet ermi ned position on the ~.connection plate 81 is
- exposed towards the aperture of the slot 14A of the
bay . adapt er box 14 directly or -through the frame hol e
85 of the connection plate 81 arranged in the front
part -t hereof (towards the opening side of the slot 14A
(Fig... 5) of the bay adaptes box 14 shown in Fig.
13). .- Accordingly, ‘the.termnal 84 is connected with a
"tern1nal of a non- conpl|ant electrlcal apparatus'

B o MR MR b
 pe i o8, 10 ﬁ@%&g it i A,

. thgogufpm'@ﬂ%yﬁ&fcgéa&%%%gg Pl ATV Skl 18,

unnecessary t are t

| -an@a@gérﬁgy% ph f @gﬁ3nanufacturer of non- conpl i ant
el ectrica appéﬁ%?ﬁges The cost burden on the user

Ca@hkh%&u@%ll&@s%&n%@nné%tggﬁcbﬁgﬁgsaQQVﬁas“@ﬁ@ the

terminals of the in- adapter connection panel 15A are

corffyalcd ddrniialRe s dieaiffamdane pod iavast heThe
termnals.- Preferably, for exanple, the 35 - .positions

cuﬁﬁedﬂﬁtdﬁﬁyndgﬂShdﬁﬂbn%eiﬂrbﬁeih@nlhb%rtﬂoﬁdamiﬁr82R are
"~ connection panel 15A according to each manufacturer of

prawiried edmpldsariticelse coramispoaphanatus ¢he. cbantheiahove
description, the term nals provided on the in-adapter
temumedat i86n oqfaridle IHAnece ivovalkeet 61lcditaem tato the
insertion slit 82R. Only'when‘the'qonnection plaﬁe 8l is
inse;ted'iﬁfb the'cor;ect insertion slit 82R, the connection
terminals 86'¢f the-connectioﬁ plate 81 are connected with
fhe-cufrent“carrying $ectibns 89 provided on the insertion
slit 82R. Accordiﬁgly, when the cdﬁnection plate 81 is.
inserted into a Wrong-insertion slit 82R, the términal'84l
fitted ipto the connection plate 81 is prevented from.beiﬁg
electricaliy.connecfed with a terminal on the adapter back
 pénel7l5B7(terminal that is not-éuppoéed'to;be connectéd
‘with the terminal 84), which is'connected with the current-
‘carryingrsectidns'89 via the female'pin group 16A and the |
male pin gfoupVIGB; ‘7 |
- Alternatively, for exémplé; the connection plate 81 and
;the:inSerfioh.slits 82L and 82R_are-fbrmed to allow the |
connectibn plate 81 to be‘inéerted:only into the correct

‘insertion slits 82L and 82R into which the connection plate




each nanufacturer s non-conpl i ant electronlc-
apparatus. “Alternatively, for exanple, the RGB output
termnals 21 to  the power -term nal 29 provided-on the
in-bay connection .panel 5 (Fig. 3) in the bay 4 are
“novable. In this case, the non-conpliant electronic
"~ apparatus and the bay-structure tel evision set can be
el ectrically connected with each other without the
use of bay adapter box 14 (Br -the back panel 15). Fig.
15 is.a bl ock diagram showi ng an exanple of the .-
el ectrical conflguratlon of  the bay-structure
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- corresponding to ration to a main contro
terkQausigag infrared rays. In Fi-gs. 1 and 2, the rennte
control 101 is onitted. In accordance with the

i nByai g8 Yngi gRAl pAf &N pNte BMAUR GO rardOhdlle 85,
the like, the main controller 102 - 36 controls a

‘thes¢keeatianlcont fakkdr at03, pasdet éfmNEEE@SHAE Yt ion CONt FId S

“each bl ock form ng the bay-structure television set.
-.conbrdéiont béatenBioli soéxphsedutowands r ohé esipdORups dhethe
. li ke, the selector controller 103 controls the

rsloteﬂéétof tb4. ba¥hedsptertbox 104 dsreonhectedtmidigh hghe
: CRT 2, the speakers 3, a tuner 105, and a TV signa
fra@eob@§§0ﬁ51g§ thﬁeconnectlon plate 81 arranged in the
. front part thereof (towards the openlng side of the slot 14A_
(Flg 5) of the bay adapter box 14 shown in Fig. 13).
'Accordlngly, the.termlnal-84 is connected with a terminal of
a non~compliant electrical apparatus stored in the slot 14A
of the bay adapter box 14.

. As described above, when the terminals which are
provided on. the in-adapter connection pahel 15A and which
connect_to the signal terminals of the,DOnfcompliant
'~electrical apparatus are'movable; At is unnecessary to
»prepare the bay adapter box 14 and the back panel 15 for
.each manufacturer of non- compllant electrlcal apparatuses
:,The cost burden on the user can thus be lessened
: As descrlbed above, when the.termlnals of the in-

adapter connection panel. 15A are movable,'it may be unclear

where to move the terminals. Preferably, for example, the




- selector 104 is also connected with the termnals of
-the in- bay connection panels 5 in the bays 4A to 4G.
Under. the: control of the selector controller 103, the
sel ector 104 ~changes the output destination of an
i nput signal input thereto. A television broadcasting
-signal (hereinafter referred to as a TV-signal)
recei ved by an antenna, which is not shown, is
supplled to the tuner 105- kkder the control of the
mai n. controller 102, the tuner 105 detects and
denodul ates a TV signal .on a predeternlned channel and

po%f’&'ﬁsc‘ b@rf‘ee @%%%ré %etslae:l%eldecho 104R Fd%%ter B

|gna pr ocessor rocesses an. |mage Sl

;' b uner

cokfgfriof AN FRER T By 5%1%?5‘5?% Fhes non~
*coxfﬁﬁﬁﬂﬂﬁr&lé&@gﬁué'@i@ré&s@? sel ector 104... The CRT-
, di spl ays an 1 mage signal output -from the. selector

- 104 and %B%v%p@%%ékigglgﬂtpHBeaBeﬁﬂﬂth§'ﬁP@bldQ&tBHtthe
fromthe. selector he above-describ ,

inCEEnENtSonnddte BRPadelt N8A a%e7 movRBAKEES Bonkhem to
tuner 105,and the TV signal processor 106 .function-

‘eads i fzR)teMesi'eN neet-compilenits eaBceBal EOBbaratus .
. apparatus. .Fig. 16 shows an exanple of the
- Al toomfa tguvredtyi, omoafemhmpIu stgeaRGproqegaorté@ﬁiﬁhmmnzunto
~ Fig. 15. The TV signal processor.-106 includes an |/F
thy posrefradeyrninil, 28 peontided en tha, iandag sbgnaktion
processing circuit 113. ,
~-panel 5 (Fig. 3) in the bay 4 are movable. In this case,
thefnon~compliant electronic'apparatus,andrthe bay-structure
teleVision set can be electrically connected with each other
without the use of bay adapter_box 14 (or the back panel 15).
Fig. 15 is a block diagram showing an,example of the

electrical configuration of the bay~structure.television set
“shown in Fig. 1.

' A remote. commander {hereinafter referred to as a remote
coetrol) 101 is operated by the user when selecting a
desired_television broadcasting channel adjusting the

'volume, or sw1tch1ng 51gnal 1nput/output between electronlc
'apparatuses by a selector 104 whlch will be-descrlbed below.
' The remote control 101 transmltS'a signal corresponding to
the operation to a main controller 102 u51ng infrared rays.
S In Figs. 1 and 2, the remote control 101 is omitted.

" In accordance with the infrared ray-signal from the

remote control 101 or the like, the main controller 102




The 1/F 111 control s exchange of signals anong the
sel ector 104, the controller 112, and the signa
- processing. circuit-113. ‘The control ler 112 .
‘determ nes whether or not an electronic apparatus is -
stored in the bay 4 and electrically connected with
~the selector 104 via the I/F 111 and the sel ector .104.
On the ‘basis of the determ nation result, the
controller 112 controls theygignal. processing circuit -
- 113.. There are various possible nethods for '
detern1n|ng t he connectlon For exanple, a met hod

‘ -codft mnin et her_ or q%re is . a signal fromthe B
| CORTRRS dhis grraﬁ?e cedisd. 198 PR bay AoEsRSBEY
oY ncf'r'rﬁfqgé%@%ﬁmf BT LA e

(1 gaALi gl aemragrof PRQLLEYVADORRED [LNCHE PN Pfne

si'gnal processing circu

ljjgg tﬁg%%gﬁegﬁg§sbggtkgﬁq %a&bencoﬂ@kSEsmthé QSleFEPr'lOé;-.

bel ow, corresponding to each funct

Ba?hﬁaEEYeCEQE eyanpl ecoﬁﬂ@c@é@%itlprﬁ?gséﬂf‘gz Ciggi t

113 has a function for converting a conposite

‘ spéam% i, gRakunkpt 908, . GAAPANGD si GRAE %‘f@@é&@ﬂ%@e The
-function for convertl ng a corrponent st andard ‘

seldefroni tioanikmageostennkcthar i oAl tRE teFRIKL0s tOr ah@Nin-
SD (Standard Definition)-image signal) into a high

baydebnnettdoni pagelsi gnah Cherbapaf {Brtsederr eghd@r the
as.an HD (Hi gh Definition) inmage signal). Under the

- contantlr of thefsthectont cohteslld?; 10he Shensdletosessing
circuit 113 can change the function thereof.

changes the output destination of an input 51gnal_input

thereto. |

A televisieu-broadcaeting signal (hereinafter referred

"to as a TV signal) received by an antenna, which is not
shown, is supplied to the tuner 105.  Under the control of
the main,cohtroller 102, the tuner 105 detects and
demodulates a TV signal on a predetermined channel and
outputs a baseband signal to the selector 104.

The TV sigual processor 106 procesees an image sigﬁal
(e.g., a baseband 1mage signal output from the tuner 105)
output from the selector 104 and outputs the resultlng image

~ signal to. the selector 104

The CRT 2 dlsplays an 1mage signal output from the

selector 104, and the speakers 3 output an audio SLgnal

output from the Selector 104.

i Of the above—deséribed components, the CRT 2, the..




,Frg 17 shows an exanpl e. of the electrical

' conflguratlon ‘of the electronic apparatus 1.1 stored
~in the bay 4. As described above, the electronic.
apparatus .11 is an el ectronic -apparatus conpliant
with the bay structure tel evision set (hereinafter
referred to as a conpliant electronic apparatus). The
conpliant el ectronic apparatus is not limted to the
el ectronic apparatus 11. and7is:. arranged as shown in
Fig.” 17. The.electronic apparatus 11 -includes an I/F
121, a controller 122, a signal proceSS|ng CIrCUIt

rSp%%g F%P? p&ﬁ%%%?y%% S|gn§ﬁmaprocéﬁ?a 35099f rlﬂQG
fuﬁﬁ@loﬁ’rggdtﬁé LOADE AL . difien SN tfol et and

€ signal processing circui't respective
apphi-gh,@re shown in Fig. 16.. The specific block 124 i s
"a bl ock specific to-the electronlc apparatus 11. For

- eX e, 6’“&1&‘:\1 ol ggsﬁ i 3 a s - |
DVD p a;ér théh§%%0|f|cqglg§k%%§ Eeﬁﬁsgﬁga%}o? ?E the TV

51 XA o c APt 0l sHYWek U frarg i rradiating. a DVD, -
whi ch is not shown, with a Iaser beam receiving Ilght

r efihectred sfik@mlt b&o@\é@so&ndOBeﬁB@&Uﬂﬁg BROt pel echtbeface)
‘conversion. Wien the electronic apparatus 11 is a

1114 ¢ tadnt IR, et Ha 5petid iac dilgaek, b&éclers@h.hde&,lrfcﬁlit_.-li3 .
-exanple, a drive nechanismfor driving a video tape -
_an&h&-ﬁdghéﬂﬂccbeadoﬂsrexbhaagéngfmsighagss&@@ngsthe

fromto the video tape.-. \Wen the electronic
kﬁgﬁgﬁﬂhﬂ%,lthe;qynmvplgmayédz and the signal processing

c1rcu1t 113. ' o S

The controller 112 determines whether or not an
felectronic apparétus'is.stored in the baj 4 and electrically
conneoted-with the selector 104 via the I/F 111 and the

Seiector 104. -dn'therbésis of the determination reSUlt, the

'oohtroller 112 controls the signal processing circuit 113.

There are variouslpossiblo methods for deterﬁining the

coonection. Eor example, a method aetermining whether or

not there is a oignal‘froﬁ the eleotrooio-apparatus-stored.'
in the baf 4 can be adoptod- |
_ Tﬁe controller 112 stores fuoction iDs‘and an ID table;

The f_unction‘-_ID is.-‘:a uni_que ID (Identification) for |

identifying eéch function of‘the signai processing circuit

'113. The ID réble.includes processing information, whichr

i‘willobe described‘béiow, corresponding to each function ID.

' Basically,-ﬁor example, the  signal processing circuit




signal s recorded in DVDs are MPEG (Mving Picture
Expert Goup) encoded; basically, the signal
processing circuit- 123 has a function for"

MPEG- decodi ng MPEG encoded signals. In the present
enbodi ment, the signal processing circuit 123 al so
has, for. exanple a function for perform ng space-
-resol ution inprovenent processing. Referring to a ,
flowchart in Fig. 18, the-opgration of .the TV 'signa
‘processor 106 shown in Fig. 16 will now be described.
In step S1, the controller 112 checks whet her or not

R Pty 1 S R S iy
- na Polh eSS SOAE! ot Br Ry oS ng

o GHPREGH AAE Rt e "“e"%fg%%ﬁ-hépeasma%ter
refex?xﬁet o & fh SR A d %e% ilogg! 'lxla%%nggghg% |

processor

;n@d eeptﬂlé’@ldeeﬁ?ﬂﬁrtﬁtdﬂﬁ i %rﬁﬁ‘l in h@%eﬁ%ﬁf%irorefleﬁ:rﬁﬁ to

-electronic apparatus Is store Int

as SE i O iGARRATBLWS onY NehgeSeligeked . by U‘hﬁ%rs ghec EQﬁt rol
. 104 to be electrically connécted  wth the TV signal

. oflﬂhﬁﬂﬁﬁﬂﬂrdmmér|1ﬂ23tQReS%aghﬁq,p%@&b%@lh%rcl%@uﬂﬁt@MBScan
a command to the signal processing circuit 113 to

7 chamyd ahe feetdsnnghetreadcor dance wi'th a nor mal
function. As a result, in step S3, the signal
pr@dgssiligshowsuat &i3mpperéHr the noLsat rséghal
processi ng, and subsequently, the
configuration of the electronlc apparatus 11 stored in the
‘bay-4. As descrlbed above, the electronlc apparatus 11 is
an electronlc apparatus compliant wlth the bay~structure_
television set (hereinafter referred to as a compliant
electronic apparatus). The compliant electronic'apparatus
is not limited to the electronio apparatus 11 and is.
arranged-as shown in Fig. 17. o
The.electronic apparatuslll includes an I/F ;21, a
'controller 122, a signal proceséing-oircuit‘123, and a
=spe01f1c block 124, | | | | o
The I/F 121, the controller 122, and.the signair'
prOCeSSing cirCU1t 123 are formed‘as in the I/F lil;“the
controller 112, and the signal processing circuit 113,
;respectively,‘whichrare shown in Fig. 16. o
| The specific block 124 is a block specific to the

electronlc apparatus 11. For_example, when the.electronic-




‘proceSS|ng 1S tern1nated SpeC|f|caIIy,. when the TV
signal- processor 106 is connected with no other

el ectronic apparatus, the tuner 105 .(Fig. 15)
extracts-a baseband S|gnal on.a predeternlned channe
froma TV signal and supplies the baseband.signal to
the TV.signal processor-1.06 via the selector 104. In
the TV signal processor: 106, the I/F Ill receives the
baseband image signal suppbped via'the selector 104
and supplies the baseband inege signal to the signa
processing CIrCUII 113. Slnce the signal processing
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sobifadllcobormagi e armape éch VAL PSR g o
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I hproving e space Teso convertin
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processing circuit 113 forns essing 1 n

coRPEPEORNCE WhddD de dunaiddific %aﬁaﬁ,alup&%ceas%h@gtal
circuit. 113 supplies the resulting conponent

VTR Tege: Stgmed £ 10 Bihar iCRB 2 v ddess | /ﬂc:brl:e:ka@f@ﬁet h% drive
“.sel ector 104. Accordingly, the CRT 2 di spl.ays an HD.

_med:mg'es_m Vﬂ’mﬁ rdﬂ‘iﬁfiﬂl_d’] Eo) h/_tidee_‘:s Aald @hd Iﬂigﬁgnlelt_l@o hlebdSfor
. when it i.s determned in.step S2 that there is an :
'reeaiietg/nmﬁi tcirap peiratalss efreat/tioc alhley vdokiedape.wi th  the
TV signal processor 106, that is, when an electronic
ap@@eata9e|slscﬁmeulcnapherbays4llamd ai DVhepésgary,
- the electronic apparatus is selected by the sel ector
sigodl g gaswrded in DVDs are MPEG (Mov1ng Picture Expert
Group) encoded; ba31cally, the srgnal proce551ng circuit 123
has a function for MPEG—decoding‘MPEG—encoded signals. 1In
the present'embodiment, the signal processing circuit 123
also has, for example, a function for_performing-space
resolution improvement'processing.
Referring to a flowchart in Flg 18, the operation of
.the TV signal processor 106 shown in Flg 16 will now be
described.
In step S1, the controller_112-checks_whether or not an
.électronic:apparatus is electrically connected via theVI/F'
111 and the selector 104 and proceeds to step s2. in step
52, the controller 112 determines whether or not an
electronlc apparatus is electrlcally connected on the basis

of the check result in step S1.

.When it is determined,in step 82 that'no*electronic'




electrically connected with the TV signal processor
106, in step S4, the controller 112 transmts a
function I D request to the. electronic. apparatus

~electrically connected with the = TV signal processor.
106 (hereinafter referred to as the connected
apparatus) via the I/F 111. and the selector 104 and
proceeds to step S5. In step S5, in response to the
function | D request -in stepiB4 the controller 112

- det erm nes whet her or not the function ID |s _
transn1tted from-the connect ed. -apparatus.. It it is

- arffiflt % aél%r%m%ﬁqa%e%h%é@?e% RAGERT DS b siveptss,
" 'prc’g{er or megﬁs Specft;al (%I I y@nt %r 5t %@?%2?& Sp#)ﬁﬁ%FPgnWD
stdr%é{ @ﬁ%ﬂeﬂb %efz;ro Iih%fcgﬂn%%‘é@remef Q%ﬁ%rg’éﬁgs ;L hat

connect’e apparatus Is no

| sto%Je%cti&p%% 2RRANAL S efUehas 1 bhe Bheat 59@5&@89&{@? Y5t

1 shown in Firg. 17. When the connecte pparatus is

senaatea %@namba@@lab@a&rQ@MCtapBareiaétriaallyscoﬁﬂsated
t he connected apparatus is a non- conpliant™ electronic

witApRARATYS 5ighe 1S bgaakspbecess| Nin §tepuss, 148 Ofotiffoller
- TV signal processor 106 perforns proceSS|ng of . the’ ,

llZImﬂgpuﬁsgBabo&mapﬁled themsigrabopreoapsiagtcircuit 113
~ electronic apparatus via the selector 104 and the 1/F
to ptifommapmanresisgnithasctordhecabeieh casgorman function.

contrast, when it is. determned in step S5 that the
- As pumesidh, | Dni stepafgni thedsigoal theocesntog edircuit 113

apparatus, in step S6, the controller 112 receives
perfﬁgmﬁun@pm@h BEDIRA nprocessing, - and subsequently, the
proce551ng is termlnated

Spec1flcally, when'the TV signal proCeSsor 106 is

" connected with no other electronic.apparatus, the tuner 105
(Fig. 15) extracts a baseband signal on a pfedetermined
channel from a TV .signal and éupplies the baseband siqnal-to
the TV signal processot 106 via the selector 104. In the TV
signal processor_lOG, the I/F 111 receives the baseband
'image signal supplied via the selector 104 and'suppiies the
baseband image signal to the 51gnal proce531ng circuit 113.
) Slnce ‘the 51gnal processlng c1rcu1t 113 has .a functlon for
81multaneously performlng, with respect_to the.lmage 51gnal'
from the.i/F 111; Cqmposite/component'conversionaprocessing
for converting a composite signalIinto.arcomponént-signal
~and space resolution improvement processing‘for improving

the space-resolution-by:converting an SD image signal into




the connected apparatus, recognizes cooperative .
processing ‘by referring to the ID table on the basis
of the-function 1D, and sets a signal path. o
- Specifically, in the ID table, each function ID of the
~.electronic apparatus is associated wth processing
~information-indi.cating the contents of processing to
be performed by the signal processing circuit 113
when the TV ,signal processer 406 is connected with
~ the el ectroni c apparatus-having the function ID. The
~ _controller 112 recogni zes the processing information -
A CORT dj, t.he function |D received from -
anclh SIS0 L0 L 0 AN R i e,
) ing: .1 ndicat the. ..pr ssing,. . -
pel AP RS e i 29 Tyerigy. e
- 5 fg%% : > r ClikcUi . en
sl‘(glﬁée]:':?éi ca %l%%ﬁ%ﬁ% vaﬁﬁﬁ a olg%lsi gﬁt% é:lteesét&\rz%ﬁi c
coﬁﬁﬁﬁ%ﬁ%LﬁD‘iﬁﬁbé\éfﬂﬂﬁﬁﬂmﬁﬁﬂﬁﬁ%ﬁﬁf2lg§apQﬂ@3F?%eillﬁand '
wth.the conpltant ‘el ectronic apparatus as if they- '
tho\§ €l ectd Nl &1 . APRAA IR AR] RS 0RAB 20ptispAhys an HD
~processing of .an input signal. In other words, the.
imSFegnathiflocas s g advaiages oandmbyact i on of each
appar at us.. change dependi ng-on the apparat us .
. cdnneohedather ebehhitDis Hetéheisbangesstap Ssynethat
' processi ng advant ages and function, the entire system
themeliwiary edactt rapiar appsrpeusoeiecaptcaall ypeonasstag with

~of an - input signal- In this case, the TV signal
theyTot exsigioya 11 @6 caxed sorhd Ofemphiaént sel wbenoaincedpparaniis
cooperate in processing the input signal. In the ID

aPRAtElss tier édoreck He &bst bell éy and, if necessary, the
-elegtroﬁic apparatus iéjselected by the selector.104,ﬁo be
électficallyvconnected with the fV,signal ?rocé$$or-106, in
step 84, theléontroller'112 tfansmits a function ID requést
'tQ the electrqnic_apparatus electrically'connected‘with the
TVlsignal.prdqessor.106 (hefeinafter.referred to as the |
cohnected_apparatus)rvia thé I/F 111 and the selector 104
and proceeds to étep S5.

In step $5, in respbnselto thé”function ID request in
'step 54, the controller li2,determinés whether or nét-the
'function‘ID is trénsmitted from'the cdnneCtéd,épéaratus. If
, if-is determined in.stép SS that no functioanD is B
fransmitted-fromrthe coﬁnedted:apparatus; in step S3,
prbcesSing basicallylsimilar to the above‘is performed.

Specifically, the fact that no function'ID is

transmitted from the conneéted-apparatus meaﬁs'that the




112 of the TV signal processor 106, the function |ID of
the conpliant electronic.apparatus is-associated wth
processing - i-nformation concerning processing tasks to
be shared (cooperative.. processing) by the TV signal
processor .106 and the conpliant electronic _

" apparatus. When the controller 112 recognlzes sharlng

~of the task'of,proceSSing.the i nput signal, the . - .

~control 'er 112 sets a signad2path serving as a channe
‘representing ‘the order of. proocessing the input '

signal by the signal proceSS|ng circuit 113 and the
r ol

h
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the procéssing | nformation recognized rn s
apﬁHEhéﬂHﬂﬂﬂH%% tihe %%%hf%hesbgﬁﬁpct@dtgﬁ kQEEE ﬁs a non-

pr ocessi ng CIrCUIt 113. In accordanc

- conflitadm Sie@tabrficorpbheataant okl 88 ghid2, prbbessigyal

processing circuit 113, changes -the function. thereof
cimnd tpriaGeeds the IWepi§Ball protepsoSBiothgeskgnak
~ processing circuit-113 perforns processing of the
praqessting gifal-heupphiyedsabaay shppsigdaFropathei fon-
accordance with the changed function and outputs the

'Cothia@§sphgctésuﬁt abpagathe gignbhepathec¥henl04 and the

processing of the input signal is conpleted,, the
I/Ecditlr 6 er mamperr aiminias. tontheepbSPeacesatrol signal
to_the signal processing circuit 113. In response,

“thERf GRREFBREOf WiHRe F ghal dpeEssIhgin step S5 that the

function ID is transmltted from the connected apparatus, in

'step 56, the_controller 112 receives the function ID from

the connected apparatus, recognizes cooperative procéssing

by referring to:tho-ID table on'thé-basisrof the function ID,
and sets a'signal:path.i

Specifically, in the ID table, eaoh.function ID of'thé
électronic”apparatus‘is aosociated with procesoing
information indicatihg the conteots of prooéssiﬁg to be
performed‘by the signalrprocessing'oircuit 113 when the TV
srgnal processor 106 is connected wrth the electronlc

apparatus hav1ng the functlon Ib. The controller 112

‘recognlzes the processing information corresponding to the

fonction ID received from the connected apparatus. The
controller liZ'recognizes the processing indicated by the

processing information as coopeérative processing to be




circuit..113 is restored, and.the processing is
term nated. Wien the connected apparatus is, -for
exanpl e, the electronic apparatus 11, i.e., the
conpliant apparatus, .shown in Fig.17, the electronic
apparatus-11 perforns .processing similar to'that in
accordance with the flowhart.in Fig.- 18. In this
‘case, the electronic apparatus 11 transnits a R
function ID request to the g¥ signal processor  106..
The request i.s received by the controller 112 of the
TV signal processor 106. The controller 112 transmits
. the function ID stored therein to. the electronic .
PenphpEred (RY 141e FHE RIS It G diléet ronic. .
" apparatus-11 receives - 45 the.function |D fromthe . .
T i egtstcedor Sopnarteforith focPRBLfpnE oplectronic
_stored therein,on the basis of .t function "I D, .thus.
B 2 T procRig EEESaa o SHobE RS with Bhe
.. hrpcessi Sk red:(c rative processing)
coff PR bR e dRi O SRS e e

oBEEES Mt U cdhd D B8 SONLE ABROT 10d opfSgna

In YeHdie 2903 thePls9GR3S1 Beoceish iyt akiedntllgaccapdance
with the recognized processing informtion” As™ ‘
furdasicid Rad akavapphiiath¥ ehanak BepeRathgdon! LAl bppdBatus
and the-el ectronic apparatus "11 change fhe functions -
-cormeiteef thelraremnha nmpde. s WhiCcBnhangkBeinappghalus is
- connected and a node in which another apparatus is not
prowyeieddviheaf¥sshgdalfupteieasi Rgeceheliirk 3¥3tand
the el ectronic apparatus 11 share the task of
inqﬂudmﬂgsba@haapparatus performs optimal processing of an .

iﬁput signal.:-In'this case, the TV signél processor 106*and
 the compliant eléctronic épparatus cooperété'in,proceésing
the inﬁut siénal. In the ID table'stored_in—the-controller
112lof'the TV signal prdceSsor 106, the function ID of the
gompliant electronic,aﬁpafatus is aSsociatéd'with processing
information concerhing processing'taéks to be shared |
(coopefative_pfocessing)5y the TV signal processor 1067and
l'fhe compliant electronic apﬁaratus.

N When the cohtrollér-li2-reéognizes sharing of-the,tQSK
,éf processing thé input siéﬁal, ihe controller 112 sets a
éignal path-sgrving.as a channelrrepresentihg the order of
'procéSSing the_input signal by the signal processing circuit-
71113Land the Conneéted apparatus.

7,'In'step S7, the ¢6ﬁtrolle£ 112 generates a control .

signél.fdr controlling the ‘function of the signal processing



i nput-'signal with the other . apparatus.. Conpared-wth
a case . in which the TV signal processing circuit 113
(or the other.apparatus) or -the electronic apparatus
it perforns i-ndependent processing, the processing.
result  has 'a higher quality. In other words, when
the TV S|gnal processor 106 and the electronic -
apparatus 11.are. not electrically connected with
each other, the TV signal -pggcessor 106 and the

_electronic apparatus 11 perforniindependent"
processi ng, -as shown in Fig. 19. In this case, ‘the

c_apparatus 11 4 is,. for. exa

- cafedfh P} s SRRSLE o, the igrgls ﬁ'?eﬁstwwrcult 113
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D image signal is supplied to the via the I/F

Coﬂtlrjom i1e saledi na]ioiarddé§§l%g9|c%%ﬁ%' Cil%plé%ﬁb%
11, which i's-the DVD player,” as shown in Fig. B,

thd hREpetid ithdWaank b preaded Hoghdlep 5@COT ded I n the
DVD and supplies the S|gnal to the signal processing -

Ci Meuisteb233, TlﬁheSB@Q&hlppﬁﬁeés_lsIi]ggCtﬁ.ﬁduit12333 performs
simul taneously perforns, for exanple, MPEG decodi ng

pravebsipare f ad@d Uinpurt isignede mepp 1dkd Iaeoajgglﬁale ségdal
fromthe DVD
path in accordance with the changed function and outputs the

processing result along the signalrpath. 'When processing of
the,input sional is completedﬂ:the oontroller,llz transmits
in step 89 a control signai_to‘the-sional processing circuit
113, In response, the function of the signal processing
Voircﬁit'113 is restored, and.the-orocessing is terminated.
When the connected a@paratus is, for example, the
'eleotroaic apparatus 11, i.e., the compiiant apparatus,
shown in Fig 17, the electronlc apparatus 11 performs
processing 51m11ar to that in accordance w1th the flowchart
in Fig. 18. In this case, the electronlc apparatus 11
transmits a function ID‘request to the,TV signal processor

: iOG, The request 1s received by the controller 112 of the
TV signai processor 106. The'oontroller-Ilé'transmits the
. funct1on ID stored therein to. the electronic apparatus 11.

The controller 122 of the electronlc apparatus 11 receives .




and out puts -the resulting. - conponent HD inage signal
via the |./F 121. In contrast, when the TV signa
processor 106 and the el ectronic apparatus 11 are
~electrically connected with each other, the TV S|gna
pr-ocessor 106 and the el ectronic apparatus 11
cooperate' in sharing the task of processing the -

i nput signal, as. shown in Fig. 20. The TV signa

pr ocessor 106 and the el ectgoni c apparatus 11 each
perform processing all ocated thereto by changing the
function thereof. .47 SpeC|f|caIIy in the enbodi nent

of -Fi 20,_the- function of the si gnal processing o
the; #%rtf? 1%311? A TP T gianadr SEesEssor06 Uios 28RakgE TS
. from ction f r S|nultane perforn1 ,
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simul t aneously performng KPEG deco I'ng and

- corfirH10THd QmBlJMthal IFORRHOGESH Rbe kRghRe p%Eeglsﬂﬁat
of Fig. 20, t'he signal path is set to"the order

- cirghdrd i1eg Ehp@ddaidﬂ%@@'Wl@hbkﬁ%krb%égn&ﬂ@dsﬁg835551ng
processing circuit 123, the |I/F 121, and the sel ector

infkkatidhe el ectronic apparatus ii, and the 1/F 111,

the signal .processing circuit 113, the I/F 111, and

t hassdkeectrabedOdbbme, the TV signal processing circuit
113 and the éleétronic'apparatus_ll change the functions
thereof betﬁéen a—méde in whigh-another apparatus is
-connected and a-ﬁode in which another apparatus is not
connected.‘ The TV signal processing circuit 113 énd,the
electronic apparatus_ll shafe tﬁe task of prdcessing an
input signal with the other'épparatus;- Compared with a case
in which thg TVVsighal processing circuit 113 (or the other
apparatus)'or tﬁe-eleétronic appéraﬁus‘ll performs |
independent proceséiﬁg, the précessing.resuit ha§{a higher
éuaiityf | | | .- |

in pther words,'when the TV signal.pro¢eSsor lOG'and

. the electronig épparatus 11 are not elecfrically connectéd
. with.eéch‘other}rthe TV signéi processor 106 and the
.electronic.apparatus 11 perform independent processing, as -

shown ‘in Fig. 19.. In this case, the electronic_apparatus-ll




the TV signal processor 106. As ‘described above, when
the functions of the signal processing circuits 113
and 123 are changed and.the signal path is set, the
TV signal- processor 106 and the el ectronic apparatus
11 which are electrically connected with each other -
perform processing shown in a flowhart in Fig. 21.
Speci fical Iy, the. specific block 124 in. the
~electronic apparatus 11,-whéch is the DVD.pl ayer,
reads a signal - 48" recorded in the DVD and. suppl ies’
" the. signal to the signhal proceSS|ng circuit 123. In

, t th qﬂﬁj t 123
;Sglﬁﬁ#tané%ﬁ§$ysbe FH‘ ﬁgéziggcghrﬁgland distortion
e' | ' 'Eﬂﬁl%ﬁ%', B¢ @fi jthegsi %alchée?ﬁi %L?H?ﬂt he

an ou puts t FesuPti i-Ng’ conponén

pré%égggr(fdé”nfMy(éka ﬁﬁk? démgho%nEE'nkﬁﬁgfgéAb:%hEhglgnal

F," 121, ‘Di'stortio imnation e
prcgc':e,sésﬁ.rﬂd Qfli.rc,qﬁ.tts ad Py iWEE a%'é%%%'l@?g - fhRRs! i ke.

Accordingly, the conponent SD inmage signal output'from

coﬁﬂ&%|dé7é5ﬁbdﬁ@nkh%dﬂv@¥éﬂaﬂ rapRasANYS ahd bﬁa&@ce|Ved
by the selector 104 and supplied to the TV signa

resalm&&prlmb%vemem Phreck¥singnalr pr eerpser td06D Lhege
signal processing -circuit 113 receives the conponent

_ 51qﬁanlnnypkmqwuﬂrohrametMQnselQOBOHF1©4 168 trhe the 111.
In step S12, the signal  processing circuit 113 :
sekﬁﬂﬂbar¢@4spadethestEt1dn |nﬂheveaenﬁtlpgocemsongnbfHD
- the SDimage signal. As a result, a conponent HD
imdgeage wiagndls gepplaedd thy ther ﬂaﬂ‘nﬁng;iabszheh €/Ej yhal and
- processing:.circuit 113, space resol ution inprovenent
the selector 104. ) : _

In the electronié apparatus 11, which is the DVD player,
as shown in Fig.‘iQB,'the specific block 124 reads a signal
recorded in thé,DVD'and‘suﬁblies the signal to the. signal
processing circuit 123. The signal processing circuit 123
simultaneously performs, for example, MPEG decoding and
space resolution improvemeht of the signal read from the DVD
. and outputs the resulting component HD image signai via the
I/F 121..

In coﬁtraét, when the TV signal procéssor 106 and the_
_ electronic apparatus 11 are eleétrically conneCted‘With;eaCh
othér, the TV signal processor 106‘énd the électronic
' apparatus 11 cooperate in sharing the task of proCessing the
input signa;,'as shown in Fig. 20.  The TV signal processor.
106 and the eledtronic apparatué 11 each perform proceSsing

allocated thereto by changing the function_thereof. 




' proceSS|ng S supplled to t he selector 104 vi a the

" 1/F_111. The selector 104 supplies the HD i mage signal
to, for exanple, the CRT 2 (Fig. 15).. Accordingly,
the. CRT 2 displays a conp05|te--5|gnal HD i mage o
gener ated by MPEG decodi ng the signal recorded on the
DVD, el.imnating distortion fromthe. signal, and
i mprovi ng. the space resolution of the S|gnal 49 As

- described above, the function of the signal. -
processing circuit 113 in.the TV signal processor 106
is changed fron1the function for sinmultaneously

osfps%:ace%a(i Jo1 afi %’#’."ﬁ.”?@g@@h&ﬁ?”é?&@%é’% R ERehe”
fu’%%%l?%%i%%n o SRR e Bt e e P
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ectronic apparatus 11 1| anged.. from t e functi on.
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resol ution I nmprovenent processing tot unct i on

préddBY RN eeus b Ry fr@s)@lrﬂﬁlMBE%%Q@maﬂtaﬁ%%%Qﬁ&' ea
elimnation processing. Such a signal processing

theCi fudtti davioRy o yaideatfloemibgnebhes eabobarieal i zed by
classification adaptive processing previously

impreopesed pyodee sdssi.gnee chet Bame pLigsenthienyenttosn. of
Cl assification adaptive. processing includes

theclsdsmiafli pabices spngc edsicng tand3adaptheeepsotessiag.
. C.assification processing classifies signals (data) ,
appamedus 11 is changed frqm the function for simultaneously
ﬁerforming MPEG decoding and space resolution improvement
proceSSLng to the functlon for 51multaneously performlng
-;MPEG decodlng and distortion ellmlnatlon proce581ng In the
embodiment of Fig. 20 the signal path is set to the or&er-
startlng from the spec1f1c block 124 the 51gnal proce531ng
_CGircuit 123, the I/F 121, and the selector 104 in the |
electronic apparatus 11, and the i/F_lll; the signal
'_processing cireuit 113, the IfF lli, and the selectof 104 in
the TV 51gnal processor 106 | .

As descrlbed above, when the functlons of the sxgnal
proce551ng circults 113 and-123-are changed.and the signal
‘?ath is set, thé;TV.signai proeessor.LOG and the electrdnie
apparatus 11 which are electrically connected with each-
‘ Other perform processing shown in-a flowchart in Fig. 21..
Specifically, thelspeeific block 124 in the electronic

apparatus 11, which is the DVD player;'reads_a signal




classes according to characteristics. Each class is. -
subj ected to adaptive- processing. Adaptive processing
wi | I now be descri.bed using a case in which space
resol ution inprovenent processing for convertlng an. SD
‘inmage into an HD-image i's performed. this. case.
~ adaptive processing perforns ‘a linear 50- .

- conbi nation. of pixels. forming an SD |nage
(hereinafter. referred to-assSb pixels)-
and- predetermined tap coefficients to. conpute a- ,
predi cted value of a plxel of - an,-HD |nage generated
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given i mage as teach
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referred to as an HD pixel) is conputed using a

(£dduneari goiisttritapragele1dafinaeddaby vaal tRgaL /7, 121.
conbi nation of a  set of pixel values xI, x2, ... of

| sepésabrShopi ¥ElimiAREEEhSel {0l gs HE&D dIEs)t 2t
predetermned tap coefficients w, w2, In this case,

caused.mweMPEEe@nm@buegEby]the expeessed by ‘t he
foll ow ng equation: E[y] wixl + w2x2 I'n order to

geﬁeﬂardzegéguathenc@mpenenhnsm|um&@émaagmﬁkaQuﬁpuﬂ from

- “tap coefficients "w, a matrix X 'having a set of
the I/F 121 in the electronlc ‘apparatus 11 is received by

the selector 104 and supplied to the TV elgnal,processor 106.
| .In therTV Signal-progesser 106, the signal ﬁrocessing
circuit 113 receives the component SD image signal from the
eelector 104 via the I/F 111. In step S12, the signal
processing circuit 113 performs space resolution improﬁement
processing of the S$SD image signal. As a_fesﬁlt[ a cemponente
~ HD image signa; genefated_by‘pefforming, by the signal
'processingrcifcuit 113,73pege.resolutien impfovement
pfocessing.is-SUpﬁlied td'the'seleeter 104 via. the I/F 111.
The selector 104 supplles the HD 1mage 51gnal to, for
‘example, the CRT 2 (Flg. 15) . Accordlngly, th?,CRT 2
.displays.a composite-signal HD:image generatedfby MPEG-
décoding the signal'recorded on the DVD, eliminéfing
,distortien_from the.signal; and impreving the spece

resolution of the signal;




student data xis, and a-matrix Y' having a-set of
predicted values E[-yj ] are.defined as: [ E q. 1]
X.= W= x1l x12 AxIT X21 X22 A x23.- AAAA[xii W
Ww A WY E[y.i-] EY2] A E[YJ] then, the '
follow ng obserrv-ati on equation holds true: XW=Y" (2)
The conponent 'x1j of the matrix X corresponds to the
j- th student data of the i-th set of student data.
(set of -student data used-tggpredict the i-th.  teacher .
data yi) The conmponent wl of the matrix Wdenotes a -
- tap coefficient to be multiplied with the j-th '
the set of stu ent Al so,

et e tepihed rﬁ%‘fgﬁchéahedafe%lc RS, “Ehp piofart

proce551ng c1rcu1t 113 in the TV smgnal processor 106 ‘is
changed f;om the functlgn'for $lmultaneously perform;ng
_composite/compénént'cdnﬁersidn processing énd_space |
resolutiop iﬁﬁrovémeﬁt prbéessing to the function foernly-
pefforming spaée résolutiéﬁlimproﬁémentrprocessing ' As

_ déScribed above, the functlon of the signal proce551ng
:c1rcu1t 123 in the electronlc apparatus 11 is changed frdm
the function for 51multaneously performing MPEG decoding'and
space resolution improveméﬁt prccessing to the function for
simultanequsly performiﬁgxMPEG-deéodiﬁg and distortion

- eiimination proce$sing,’ o |

Such a signal'processing circuit:having a variaﬁle
function can be realized.by classification édaptive
processihg previously proposed by the assignee of the
present invention.

Claséificatibn-édaptiveiprbcessing includes
'Classificatiqn processing and adaptive prqcesSing.
ClassifiéatiOn-processing claSsifies signals.(déta).iﬁtd :
classes acco#ding £0-¢haracteristiCs._'Each'éiass-is‘
f_subjeéted'ﬁo adaptiVe précésSing;' |

Adaptive processing will now Ee described uéing a case -
in which spacé resélution improvement processing for |
-COnverting anVSD imagé into an HD image is performed.-

~ In this case, adaptive processing performs.a linear




" .deriotes: a predicted value of the i-th teacher data. -
~ Fromy in the left _side of equation (1), the suffix i N
.. of-the conponent 'yl of the-natrix Y is omtted. From - =
- x1;. x2, ... in. the right-side of equation (1), the . -~
osuffix-i offthe. .conponent x11 -of the matrix Xis .
.omtted. A least:-squares nethoed-is applied-to the _
observation. equati on.t-o.:c_:c_)r“rpépe"_t.he‘- predicted value =~
... E[y] close to the .pixel valuey of.the HD pixel. In" ..
- thi.s case,. a matrix.~ Y _having a set of real pixel . °
- watbiasatyiaf dheHR 1 Xed S S8E VAR%SD and: G, Aaly
~and a matri'x E-havi-ng-,a',se?g%f’ resi ua&f&?_{@%&%ﬁ{é%ﬁ -
- tefowend tthe 4 e gink M) uasy Bydqand it d O N i oo
- pi xel s are defined asi |[Eqg. -2]% el Y1 e2Y12 E-géﬁé;&eoee?}%lClgnts
QE%Qﬁhage '

Wy omngmiat i mrE)icitdi FaldOW NG iesiauals egl
~ holds. true;- XWY+E . .- (3) -In this-case, the tap’ -
- asgehfdtrice iy vipirrarv itnmiid npddie mrRdintieh A Y FlS inage.

- close to fhe pixel value y of the HD pixel is. - E .
Feompuesdt Ly . rih@i dimsigeg whives és quearod \aiilod is [imeoved] from the’
.‘Wen the above 'square-error .differentiated with - = .

.‘Spbéﬂ@gﬁ 1s.generated. . - - T S, -

o Specifically, for example, given an HD image as teacher

_ data (that is used as model data)and an $D image generated by

| degrading the resolution of the HpD image as student data(that'is
to be converted to be much the saﬁe as the model data)y a
?redicted value E[y] of a pixel value of a pixel forming the HD

- Image (hereinafter referred to as an HD pixel) is computed using

_ @ linear combination model defined by a linear combinatioﬁ of a
set of pixel values x1, X2, ... of several SD pixels (pixels
forming the sSD image) and predetermined tap coefficients wl, w2,

In this case, the predicted value E[y]l is expressed by the

following equation:

E{y]l = wixy + woxy + ...

‘ | _ _ _ .. (1)

In order to genefaliie equation (1), a matrik W heving
-e set of tap teefficients'wj, a matrix X‘heving aréet of
student daté ?ij; and a-matrix YT héving a set of‘predicted
_Yalues E[y3] are-defined‘as:: |

{Eqg. 1]




to the tap. coefficient W is Zero the tap coefficient.

. W . that satisfies the follow ng equation is the :

. -optinmal value for conputing the predlcted value Ey]
- close to the pixel value y of the HD pixel- [Eq. 4] + -
"Ael +elael =0 (j =1, 2, A, J) am aw 7 . chaff
. (4) 53 By differehtjating equatlon 43) with respect

" to the coefficient,wi, [Eq. 5] aei 5ei xii, |I" awm the
‘follomnng'equatlons hol d trye:_aei .= Xi2, -A, 03
. From equations (4) [Eq. '6) | + ..~ xilxi2 Iw -Z
ei.xii =0, Yeixi2 =0, AZ e|X|3 i=l i=1~ =1 J

120 22 A %} N
Sy o= Xy X A 27
THA A A Al
Xy Xp A KIJ|
W -~ [ElyiI]
Wy ' {E[ys]
W = R Y'= 1. )
(W) 7 _ E_[Y&] -

then, the following obserﬁation,equation holds true:-

W =Y!

cee (2)

The componeﬁt 2ij of the matrix X corresponds'to the je
- th student data of the i- ~th set of student data. (Set of
student data used to predlct the i- th teacher data ¥;y) . The
component Wy of the matrlx W denotes a tap coefficient to be
mﬁltiplied with the j—th studeﬁt data in tﬁe set Qf studentr
data. Also, yi denotes the i-th teacher data; Thus, Ely;]
denotes a predicted valﬁe‘of‘the i-th teacher data. From y
ih the left side‘of.equation (1), the suffix i of the
- component Yi of the matrlx Y 1s.omltted From“xl;.xzr ... in
,the rlght side of equatlon (1),-the suffix iloftthe 
3 cqmponent xij of-the‘matrlx X.is omitted,_
A leastfsquaree;methqdﬁis appliedtto'therbservation
" equation to compute the predicted value E[y] close to the
pixel value_y of the HD-piXel. In this case, a matrix Y
thaving a set of'real'pixei values y of the HD piﬁels serving

as the teachervdata and:a matrix E having a set of residuals




" T +.0 xi2xi2'") 2 (6) Taking-into consideration the
rel ati onshi p. anong 't he- student data xis, the tap -
coefficient the teacher data Yi, and the residual ei
in the residual equation of equation (3), the
f-ol l owing normal equations are obtained from equations

- (6): [Eg- 7] .. xilxii W i=1i=1T= 1 | Exilyi
i=1 i=1 The nornal-equations,shomn.by equations (7)
define ai=11iJ, (1 =1, 2,5A~«

e between the predlcted values E{y] and the plxel values y

of the’ HD plxels are deflned as:

, {‘_Eq'- 21
el Y
E = Y =
1A s A
er| : 'Yi

Ftom'equatien'(2); the follewing residual eQuation holds
true: - |

XW=Y + E

. . e {3

'In this gase;ithe tap coefficient.wﬁ for computing - the
predicted value Efyj elose to the pixel valuery of the'HD.

pixel is eomputed by minimizing the,square error:

When the_aboﬁe,square error differentiated with respect.
to the tap coefficient w; is zero, the tap coeff1c1ent w]
that satlsfles the fOllOWlng equation is the optlmal value
for computingrthe predicted value E{y] close to the pixel

value y of the HDfpiXel:

[Eq. 4] ‘
de de, - Pe S '

i oWy OV

. {4)




tap (5). and (5),. equations (6) are. obtained: i=1
o= FA + xiE2X . xcIXE2 W2 +A + xiJ - 54 matrix
(covariance matrix)l A and a vector v as: Xi2Xi.1l.i=L
I XiIxi 2.1 xilxir'd i=1i=1 11 ~, .Xi 2Xi:2AXi 2Xi T i=1i =1.
I XiJi2. A xa SxiJ A i=1li=1 and defines a vector Was.
shown in equation (1), :then the followi ng equation
holds true: AW= v ... (8) - S '
: _ =53 -

’ By dlfferentlatlng equatlon (3) w1th respect to the tap

coeff1c1ent W the follow1ng equatlons hold true

b
[Eq. 5] | -
de; - | ey . B8, o
= Xy —— = X9, N, —2 = x5, 4 = 1L,2,A
awl ~il aw2 B Xt2 _ an Xjg. @ J)

Frem-equationé'(4) and (5), equations {6) are‘obtained:

| (6)

Taklng 1nto con51deratlon the relatlonshlp among the
student data xlj, the tap coefficient wj_,' the teacher dat_a_-yi,r
‘and the residualei' in the r'esicﬁual equation of equation (3),
the following normel equations are obtained from equations
{6): | -.

[Eq. 7]

[

Z xllxll] -ZXﬂXnJWz +A + (’inlxi;r]_% :(Z Xilyi}

\J. - Ni=1 Ni=1 i=1
o 1 i | P e
3 Z X:LZX.LI _ lelez wy +A + Z Xig jWgy = lezyl
\1 1 ‘\i='1 : o i=1" Ni=1 _
' Z Xig¥q Wy + Z XigRip {Wa +A + Z Xig¥ig Wy = Z Xir¥i
M=l Ni=1 _ Ni= ‘ i=1 '
(7}

' -The nofma—l .'equations shown by. e_équ-ations (7} .defi,ne a




By preparing a certain nunber of sets of student data

- Xij- and teacher data yi-, the sane nurrber of  nor nal

equations - (7) as the number J of the tap-

coeffi ci ents Wi to be conputed can be obtained.

Cal cul ation of “equation (8) with ‘respect to the

vector W(the matrix A in equation (8). must be _

non-zero in order to calculate equation (8)) gives the -

optimal tap coefficient wa.sEquation. (8) can be

cal cul ated wusing, for exan‘pl e, .a sweep-out nethod .

(Gauss-Jordan -. 55 eI'i m' nat i on,rret hod) .As descri bed
ma bove, U Vsallrn scteuqne gan te%ch r_data, adaptlve

gr]o%eg%l Yy T€arns c 6t VERESpli AEF tap -
{Etg fICI ents wj for pred| cting the teacher data from

he .student.. data and tap coefficients and uses the
~tap _coefficients W to conpute a predicted val ue

I . Al .

c}j; ose he teacher at_a y Using equation (1). to
- AdRBEI B o6 s#’r‘ﬂé dff f ebs®8Fon] for exanple, sinple
n JeIrpoI ati o’q proceSS| ng f’n that {the fornmer represents

ne gdnot n.ag SP i mage but in an HD-
i ngg "g%jmzp ? {? Z é% bt { equation (1) only,
-adapti ve proceSS| ng Aeerrs to bejthe same as

t er pol ati or processing-using al so-called:

'tEQOJ. gl OEfxl ‘ykﬁr ASi e(;glq tap coeffllci ents w
sEgspondi n@;to tap coeffi Ci efts of the

[ nyt er pol at\l on filter are conputed by |earning usi ng
th (gj(,g}; er data“ and the student data, the conponents
i rez;ﬂ ed*pn the HD i mrage can be represented. This"
srows t hat| ' _ :
v = Z XJ_2YJ_
M
.
1 Z Xir¥i
\i=1 J

 and defines a vector W'ee shown in equation (1), then the
following equationrholds true:
AW = v |
(8)

.'Byepreparing a certain number of sets of Studentrdata:
‘xij'and feacher'data yirrthe:same“number of normal equations'
(7) as the number J of the tap coefficients w; to be
oomputed caﬁjbe obtaiﬁed. ‘Calouiation of eqﬁatioh.kS) with
respect to the vector W {thérmatrik A in equation (8) most
be non-zero in order to'Celculate equation {(8)) gives the
optimal tap coefficient wj,. Eqﬁation_(S}.can be calculated

using, for example, a sweepuout-method (Gauss—-Jordan




-adaptive proceSS|ng i's proce33|ng t hat. i nvol ves

~so-cal l'ed " image creation (resolution creation).

- Adapti ve processing has been described using,. for
exanpl e, a case in which space resolution is inproved.
By perform ng adaptive processing, learning is
conducted using different teacher data and student

~data.to generate various . tap coefficients, .and the.
tap coefficients may be useﬂs for exanple, to inprove
SIN (Signal to Noise Ratio), to reduce - 5 6 -
qurrihg and to perforn1var|ous ot her types of

: S |f|caIIy, in order to inprove S/ N or
elgﬁgéggl%ﬁurrlng by adaptive proCeSSing, I'mage data-

P?rlf\:/\ége generbgetr&i %{}é Zegr glgq %t‘%lee%‘ e&atﬁgjaata}q‘leac acher dat’a,
ad&bt Cﬁ:‘fd@é%éﬂ‘?@tqh darrS &by lp%g;a% wdents (E%] aOple%ﬁa tap :

coefti nts . are us conpute or exa

| codPr S TRHEANEOYS)Y p&%a&ertqhgoeﬁesuaséfieﬁpag‘é&t from the

conver.si on rocessi ng and space resol ution |nprovenent

- StRMAOCeSE N0 A adapldosT MIaeessi Rad «8ERORARL tabgnal .
- HD i mage is used. as teacher data;, and an inmage.

" cogieniesadrads hﬁ degadbiget Repspacet6@sPhULEon[of  Eh6se to
' _teacher data and converting the data into a conposite
-theitgrmdhed latsed assinst udeatidat 1) Tap coefficients are
thus conputed. For exanple, i-n order to perform space-

r eddbptive ptnpesséngndifpenseﬁs@mg'ﬁéraexample, simple

conponent-signal inmage by adaptive processing,

intsomededrions pgeale sEbnigndge the tusbd ésrmeeachgredana$

and an SD i mage generated by degradlng the space
compansngs dacdtdere nodadhepndadPaimggeubsll 45 snubBnimage.

dat a
Spec1f1cally, in view of equatlon {1) only, adaptive

proce551ng seems to be the same as 1nterpolatlon proce551ng
u51ng a so-called 1nterpolat10n filter. Since the tap
coefficients w corresponding to tap coefficients of the
einterpolation filter are eomputed by learning using the
teacher data and the student data, the component.s includedr
‘ in the HD image can be represented. This shows that
,adaptive p;ocessing.is pfocessihgtthat‘ihvolves so-called
“image creatiOn.(resolution creetioﬂ)'

Adaptlve proce581ng has been descrlbed u51ng, for
example, a case in whlch space resolutlon is 1mproved-_ By
performlng adaptlve proce551ng, learnlng 15 conducted u51ng
different‘teaeher data and student—data to generate-varlous :
. tap cOefficients?_and the tep coefficients may be used, for

-example, to improve S/N (Signal tolNoise.Ratio)n to reduce -




_'leeadHEr
it LI A sy,

- Tap coefficients are thus conputed. For exanple, in
order to simultaneously perform MPEG -decoding and:
space resol ution inprovenent - processing of an

.- MPEG coded i nage by adaptive processing,  an |nage

'generated by. MPEG encodi ng a ‘conponent - si gnal .

I mage and decodi ng the resulting MPEG coded inage is
used as.teacher data,.and coded data generated by

‘ ~ .degrading the space resoLinaan% of the teacher data an.

 MPEG encoding the.. degraded data is used .as
st udent - dat a. Tap coeff|C|ents are thus conputed
--Al ternati veléf aonent - -SI s_used.

A SaaPho PR, buPRy of pYSESssiis.

b1§¥%¥§§ fgﬁﬁﬁﬁk% of oEQSsEBBf'QMEQE'SQt f%abmﬁg %'ﬂg?ﬁ

I'nthe TV signal " processor

s/3 R GrRn e e el asstl) Cahi0nAdARLEV o REPCESSI BY

circuit for performng the above-:

fdegyéaraglsxﬁIdenth@d@ebbﬁerpaaessakng bluFPEqSi 8Agk 1?7§sed

~processor 123"in the electronic apparatus 11 (Fig.
as isiRiciit Atk .ar rapgederrhiBpUht§abae( LRRY cShORBLY. t O
be processed- by the signal processing circuit 1.13 is
suppki edahpla, bnfdeded3do s'l'hﬁllttnﬁécﬁ[sﬂ.y FHerform
tenmporarily stores the input data. supplied thereto.
comfopri¢di/compontap exhvarsiog processinglaséqgseatéal |y
uses, as target data, output data to be conputed by a
reSQd@duon-3mpropemantoproceealng1Bﬁ adhpthvmﬁpro©e551ng, a
descri bed

'Component ~signal HD image is used as teacher data, and an

: lmage generated by degradlng the space resolutlon ‘of the

teacher data and convertlng the data into a comp051te 51gnal

is used as. student data. Tap coeff1c1ents-are thus computed.

For example, in order to‘perform space resolution
improvement processing of a component-signal image by
adaptive proceSsingf a component-signal HD image is used as

teacher data, and an SD image generated by degrading the

-space resolution of'the-teacher'data is used as student data.

Tap coefficients are thus'computed.

For example, in order to 51multaneously perform MPEG

"decodlng and space resolutlon lmprovement proce551ng of an

}.MPEG coded image by adaptlve proce551ng, an 1mage generated

by MPEG encodlng a component signal HD 1mage and decoding

~ the resultlng MPEGncoded-lmage_ls used as teacher data, and

coded data generated by'deqrading the space resolution of




hel ow cextracts the i nput “data t-o ‘be used for .
predlctlng the - target data.fromthe-buffer 131, and

.uses the input -data as predlctlon taps: -.
: SpeC|f|caIIy, for - exanpl e, when the i-nput - data i's. SD
- image data and the output data is ‘HD i'mage data -
generated by i nprovi-ng ' the space' ‘resol’ution of the -
. SDi'mage,. the - 58 predictiop;tap extractlng circuit .
- 13.2 extracts as . prediction taps, several SD plxels
_.of the SD inage' whi ch are close to the position:
rnes HD pi xel serving as:the target. ; .
qy% %%ﬁgcé MEEfs casRiRT . ﬁﬁa—deeaauag dwhenls used
EPE d@%ﬁ a IS coded % a .generated by o :
. encod an TRRgE°R lFﬁéngﬁtﬂﬁﬁ &QP@ ﬂ@mpﬁﬁage
- 74 e NPEG—d codi ng. the coded data, the
- pr%gpbﬁggﬁﬁka PESPFH EﬁﬁggﬁtlTﬁgee%ﬁrH§?§ ags teacher.
" gBkgdi gtig0 S crete-Cosine Transform. - :
coef f%%FeEOH?grﬁﬁﬁa %Fgc chgﬁﬁaeﬁgoélagxehe teacher
the unit of

. dsekviing t d (bl gck use .
- DCT pr oggégi %g %g{égg%‘/%da%ﬁawpe 8n888?ﬁéflef5€t are thus-
“cémphtigients close.to this DCT block in the-space. or

ti.me domain, or-the like. Wen a pixel serving as the

tar getg data dioaens] abeghhve Wﬁ@r@c@ﬂ%@atﬁ%eﬁ nthe

another franme (or field) as-a predic
segrsdplcé rePipildt3uie the B'\Dlso.tglmaé) prdﬁdft&ssoptf edbctwtacht ap
‘extracting cireuit 132 extracts, as :prediction taps,

| 1DCyrbetdn i ofl 45 8k Sod 0 6 b voredhetd o,

. image. Alternatively, pixels of the inmage ‘serving at
.Cﬁﬁﬂ¥¥ﬁ(ﬁﬂnﬁp&HfOHMMng BME(ﬁbdﬁﬁkdé§é¥EBE@e@Pa551flcatton
adaptlve proce551ng i The 51gnal processor 123 in the
'electronlc apparatus 11 (Fig. 17) is 51m11arly arranged

Input data (rnput signat) to be processed by the 51gnal
processing circuit 113 is supplied to a buffer 131. The
buffer 131 temporarlly stores the input data, supplled
thereto. .

A-prediction tap extracting circuit 132 sequentially
uses, as target datar output data to be computed by a |
product sum_operation c1rcu1t 136, which will be described-
below, extracts the lnput data to be used for predlctlng the
target data from the. buffer 131, and uses the lnput data as
.predlctlon taps. | :

_'Specifically, for'example, uhen the input data is Sb
1mage data ‘and the output data is HD 1mage data generated by

1mprOV1ng the space resolutlon of ‘the sD 1mage, the




-~ ‘out put -as the output data, may be used as prediction
taps. Having obtained the prediction taps for the
- target data, the prediction tap extracting circuit 132
supplies the prediction taps for the target data to
the product-sum operation circuit 136.. - 59, A
control signal is supplied froma function controller
137 to the prediction tap extracting circuit 132.
. accordance with the control58ignal fromthe function
, ~control ler 137, the prediction tap. extracting circuit
: 132 determines the structure of  the input data
pré@i & ith g ArEUAIRD dAR(ANGOURYL ARl aks that
-~ -1s, the structure of he prediction taps. A class tap-
- pr&XFALdd Neadd | e dadB SXIIBIS I WL B 1hulker whiln
~ input data to be used for classifying the target data
- aré ndoanecOf sy Al £ S as by the annpt pdata as
a class tap. . A control signal is supplied fromthe
sefwited i 0N wontyaidety dadh tin e Gpass bap texkr dekhhg .
circuit 133. As in the prediction tap extracting
~ci Foui exkBPlet hahehathet dppuextinaat ingecodeqguidata 33
: determ nes, in accordance wth the control signal from
gendmtfashdty MPEComtcgldigry B3 inttlye shdutcher eutputhdata is
- input data forming the class tap,. that.-is, the
image Wethir gegfe naltedc ek $IREgydecodingr dbe todsingkiéy the
- description, for exanple, the prediction taps obtained
-prqg}cﬁﬁgnpﬁgﬁ @ﬁhﬁ@qp%@ge%ﬂﬁg@ﬂﬁnQBZ_extracts, as .

lpredictibn'taps;'a:DCT (DiScrete Cosine Transform)
coefficient fbrming a DCT bldck'including a pixel serving as
the-target daté {block-used as. the unit of -DCT proéeésing
'involved in MPEGjencoding);:DCT coefficients close to ﬁhisr
V_DCT block in the space of fime domain, Qf the'like. When a
pixel serving. as the'target data is generated by MPEG~-
encoding én image in another frnme'(or field) as a
'prediction image (fof example, P picture or B picture), the
prediction -tap exfracting circuit 132 extracts, .as- |
Hpredictidn.taps,-DCT_cbefﬁicients.of-pixels forming'the
prediction imagé, 'Alﬁernaﬁivély; piieis of the image
serving as therprédiction'image, whicn-haslalready been
nOPtPUt as theoutﬁut-data}may'be uSed;ns'prediction taps.
Having obféined the prediction taps fnr'the target data,
;thé'prediction tap extradtingVCircuit 132 supplies tne |
prediction taps for the target dnta~to the broduct—sumjr

operation circuit 136..




..circuit 132 and the class tap obtained by the class
‘tap extracting circuit 133 have the sane tap _
"~ structure. Needless to say, the prediction taps and
the class tap can have independent tap structures.
‘The class tap for the target data,. which is obtained
“ by --' 60 the class tap' extracting circuit 133., is
supplied to a -classification circuit 134. The o
classification circuit 134 BPassifies the target data
in accordance with the class tap . fromthe cl.ass tap
extracting circuit 133 and outputs a class code

- corg: ng; it i t:aiyned as.a l.t. of:
e, S o a0 SRR o sap ot tex
r e . . I B .
NG g%}fqig%ln&n%ﬁggaﬁ .é%ﬁceﬂ o R e S
acBbPeLsss ngi et UWorit s TOrgA0 At &ras bt idkd
determ ning the class of the target data in .
' COREESI DANCE3 W tthe theedi@sidd itk ARG 448 g Id1 A& it 132
" ADRC, for exanple; the maximum value MAX and the
- detenmines vidhalies it infrd hef i thputi rgaita daaranfegrtifne ¢hass
: tap are detected, and DR=MAX-M N is cal culated as 'a
preéadioet iodyreps clamhgaitgfutt hiatsat,. tBatt e, badies safrutchare of
dynam c range DR, the input data formng the class
the gprédiqe-qgqudraised to K bits. Specifically, the
m ni mum value MN is subtracted from each piece of the
i npuclaasa tRor gkitgachangl géscuap, 13Adexheadisf efepmethe
. is divided (quantized) by DR/ 2K. The pieces of k-bit
buffagutl Hat dEdimideda e Heagsedagosr elaspafyéagi fhg. target

dé ! teigfﬁoe rorpl'en %df S:seea L\Ieergcle C‘.t l%égsie\ée a%db Iuts esét E__ihgg ’J'.n\glavgitc gaitg as
é'claSS'tap. | | | | | |

~A control signal is supplied ffom the function
controller 137 to the cléss tap extracting circﬁitrl33. As
in the prediction tap‘extracting circuit 132, the claés tap
extraéting circuit_133 determines, in éccordanée with the
control signal frbm the:function coﬁtroller 137, the
structure of the input data forming thé ciass tap, that is,
_the'stiucture of-the'ciéss tap. -

in order torsimplify the‘deécriptiéﬁ;'for'examplé, thel
_ prediétion taps'oﬁtained-by thé'prediction-tap'extrécting
circuit 132 and fhé éiaés tap'dbtained byiﬁhe class tap
 éxtracting ciréuit_133 haVe the same tap étructure.
-,ﬁéédless to say, the prediction taps and the class tap can
" have ihdependéntrfap structﬁres. | |

The class tap fdrithe target data, which is obtained by




~as an ADRC code. Wen the class tap is subjected to, .
.. for exanple, 1-bit ADRC processing, the m nimum val ue
MN is subtracted fromeach piece of the input data
form ng the <class tap, and-the-difference is divided
by the average of - 61 the maxinmum val ue MAX and the
m ni-mum vatue MN. As a result, each piece of the
~input data has 1 bit (binarized). The pieces of 1-bit
~ input data are arranged i-h g -predeterm ned sequence -
~to give a bit string, which is output as an ADRC .code
'For exanple the classification circuit 134 may

'rrthef ?ﬁ§|%ﬁﬁﬂex%ﬁﬁ %{%?%ﬁgauﬁﬁ:lgbagéét%gg%ﬁhga Eattern
erflstn A Ml et SRk 0 kRIS R Bhur 10
__cléglef rzeubtthdﬁg Birddle d;at&gb% L cofRIRSEO tﬁ;ﬁetﬁ%ﬂ ggd@ap

out put aSSI Icatron crrcult
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cldad &odd e‘oerretslpb,ndtme ebagstihgat bEBaEhé@UhE a3ﬂe§u1§tof
conpresses the information anount of the class tap

classditd dalte onabove ADRC processing or vector
~ quantization and then perforns. classification: The

cl 855 erdapdu} PHDROY (AdEp €106 S ol d aadd abdidd®4 or
~is supplied as an address to a coefficient storage -
theudiikel 85y behedopttti eseat citos Afjecahni dn 1B6tsdaL es tap

coefficients generated by |earning. The coefficient

‘stahagEDRC method involves ADRC proce381ng of input data
forming the class tap and determlnlhg the class of the-
| target data in accordancetwith‘the‘resdlting ADRChcede.

| In K~bit ADRC, fOr example, the maximum value MAX and

the minimum value MIN of the 1nput data formlng the class_
tap are detected and DR= -MIN is calculated as a local
dynamic range of the set. Onlthe basis of the dynamic range
DR,'the'input data.forminq the claés tap is re-quantiZed to
K bits. Specifically, the minimum value MIN is subtracted
from -each plece of the input data formlng ‘the class tap, and
_the dlfference is divided (quantlzed) by DR/ZK The pleces
-of k-bit input datarformlng the class_tap_are arranged in a
predetermined sedﬂence'to‘glveia'bit strlng, which'is output
| as.an ADRCrcode, ‘When the class,tah iSrSubjected to, for
‘-example,-l-bit ADRC processing, the minimum value MIN is
'aubtracted from each piece of the'inpﬁt data.fcrming the

- class tap,'and“thezdifference is dlvided-by the average of




unit. 135 outputs tap coefficients stored at the
address corresponding-to -the class code output by the
classification circuit 134 to thhe product-stun
operation circuit 136. -- 62 As described below, the
- coefficient storage. unit 135 stores-a plurality of
~.sets. (a plurality of types) of tap coefficients.
- generated by learning using a plurality of sets of
- teacher -dat'a and student datéh.-In thecoefficient
storage unit 135, the set of tap coefficients to be
used i s determ ned fromanong a plurality of sets of

 thé aRaxoRed FiLlentensd rhrﬁ‘fctq{ed?tﬁ%? K23 GO RrhO! ﬁ%gﬁg'

m .
fromthe function controller "137. Specifically,

 reSQNES Ohadi GRlcOW PUhd riomdhefungLison eant (gkLar i 134) |
- . is supplied to the coefficient storage -unit 135. .The

The Qeféedd et SUArRgapHY tdath3h rdetenainges theaset of
tap coefficients to be used in .accordance with the

' preduitaoh i rdd)nalquasttbe Wop ulisret @p bieoekfiieigeNteich is output
"~ corresponding to the class code supplied fromthe _
as drageiHG catdeon circuit 134 from anong the set of tap
coefficients to the product-sumoperation circuit 136.
- Thé&opr edamplsuntheopératibncetioni ¢i486iobtad nsay heutput,
prediction taps output by the prediction tap
-as exttlasts wgdeei ecdievel3gdisamdbubéonapatbethi ofehbs input.
... output by the coefficient storage unit 135, performs a
~dafy rﬁgﬁn%&h@t cé@s§p&rRti oA phoduetssuntbper bheoalass -
.. shown. by equation (1) .using the prediction taps and
tan Ko teoft NcPeRESS ahdinBliEpdasat pedobebatfonre
1188 |t as output .data... A control signal.fron1the .
allocad a F@reff. pegp&;ofefhpslnput dat » Lthe number of
- cases of the class gode output. by the C1assification circuit
_.134 is (ZQ)K combinations, which is a vastrnumbér
eprnentially proportional to the ﬁumber bf bits K of the -
input data. -

Preferably, the classification circuit 134 first
compresses the information amount of the class tap using the
‘above ADRC processihg or ﬁector quantization and then
- performs_classificatioﬁ. |

The class_cbde output by the classification circuit 134
is'supplied_as an address to a coefficient storage unit 135.

The coefficient storage unit 135 stores tap
coefficients generated by learning. The'coefficient storage
unit 135 outputs tap coefficients storédfatrthe address

'corresponding to the class code output byfthe'classification

circuit 134.to,the product-sumiopération—circuit 136.




_supplled to the. functi'on controller: 137. The function
. controller 137 controls the prediction tap extractlng
-circuit ':"'"132, the class .tap extracting -circuit
133, -and the coefficient storage unit 135 in

_accordance with the control signal Fig.-23 shows an
exanpl e of the configuration of an enbodi nent of a
| earni ng apparatus for Iearning tap coeff|C|ents to be
stored in the coefficient-sidrage unit ..'-'05 shown -
in Fig.. 2.2 Learnlng data used for Iearnlng s
supplied tO'a teacher data generatlng circuit -141.

L a d S

| %@eg#%.caé%s%t b rhecRab PaAPR oS g SR
st&ftet—t LA o SAChe Oatap m'a‘i?ﬁ.g GETESpHRflel cdalg

earnln processi ng rom ng data

(Eféﬂ¥§z?énéf§féa( lr%agnlﬁg AsGHac 'Blﬂ@h?ﬁt&th sets

‘earning data i s HD i ata,” when't

lof Goefdidy enlts: ta%d’%t%@&ltt edthy fear Bh@%@é%ﬂé@ént‘:or
~converting an SD image .into an HD inmge or converting

std¥ide cadad 103t a that @edn oiDtabhegesriRgeheacher bdatided is
~ .generating circuit 141 maintains the HD i mge data .

de tS8MMING Fomhenotadl Al pgudatacgndfoybput s£t bep HD

- image data as teacher data. -. For exanple, in a case-
~codfifivtiietitst He leaomidagcdatva thsaHPonkragestlghal fhen the
- tap coefficients to be conputed by |earning are used
funfcdri cooweertriongerad 330- | frgellidvangya. thewcShtroht sigmal
.~ .SD inmage having a high S/N or converting MPEG coded
outmbé:t & riort (thearquItulnageont:helﬂ.eacIhé? tat augeheefat tﬁgthe

cqeff;c1ent storage unit 135. The ‘coefficient storage unit
135 deterﬁines the Sefﬁoflfap coefficiente.to_be ueedrin
.acCordance with the coﬁfrol signal and outputs tap |
coefficients eorresponding to the-class co&e suppiied from
the classification cireuit 134 from among-the set_Qf tap
‘coefficients to the prodﬁgt—sum operation circuierl36.

| " The pfoduCt—sumwopetation circuit-i3éidbtains the
" prediction taps output.by the prediétion tap extracting
circuit 132 and the taﬁ‘coeffieieats output by the.
ceefficient etdrage unit”i35,'perfoims a'linear,prediction
'QperatiOn,(pfoduct—eum o?ération) ehowﬁ by eﬁuatioﬁ (1)
,usingtthe predictiOH taéS}aad the tap eeefficients, and .
outputs the operation result ae'output aata.

_ A.control signal from the,cont;oller7112 (Figt 16) 15
euﬁplted to the‘functionchntrolle: 137. ‘The fun&tion ‘

-controller_l37 cdntrols.the prediction tap extracting




64 CIrCUIt 141 deC|nates the plxels of the HD |nage o
data serving .as. the Iearnrng data to generate SD i mage
- data and outputs. the: generated SD i nege - data as = - .-
.. teacher data. The teacher data.output by the teacher -
_ data geherating: -circuit .141 i's suppl-ied to a teacher
. data.. nenory 142, - The’ teacher data nenory 142 stores
the teacher -data fromthe - escher data generating -
¢ircuit 141. “A.student data generating circuit.-143
- -gener at es ‘student data,  which becomes -a Student in the:l
- k-n ro Si romthe teacher data stored
i R L L S B e e and the
ol 0 i-cients t be conput ed '
PR entne okt fgﬁltoﬁféér PrgCEAr SapPE AHOEE FAEockRtrol
skBnkmage, ‘as- descri bed above, the teacher data nenory

142 stores the HD i nage. serV|ng as’ the t eacher dat a.
~In thi cgg;esh&j;_ge St udent - da 1t circuit 143.
deci rra?es t he pi xel sug? Ehe teac It{]g%% Hehidt ffe an

Bbb t
efibodinege data a@girﬂyﬁeuaﬁpaaﬁt@ J;]e gfeg'ﬁ&f?% LBt s

- .Student data. .For exanple en t tap coe
coef bectonpst s by s EQFEENOn V.
. MPEG coded dat'a into an HD. ?ﬁ%%géﬁggfﬁééééﬁnéﬁéaté% “91t
-13feshmachiar Whiga 2@nory 142 stores the HD

‘i mage. serving as the teacher data. In this. case, the

st udentr rdatda dgdrae nestddn (F o @it dd3 :LMPEﬁp@ﬂ(i‘é@ﬁ?co the
.. teacher data to generate.coded data. and outputs-the
teashar diate aersnadsing dalmulﬁnrlﬁxaﬂmmh—\mlﬂﬂlﬁ 4B such

coefficients_ to be conputed - 65 .
" as HD 1mage data can be used as learnlng data.

The teacher data generatlng 01rcutt 141 generates
teacher data, Wthh becomes model data in the learnlng e
proceSSLng, from the learnlng data

SpeCiflcally, for example, in-a case in whlch the
learnlng data 1s HD 1mage data, when the tap coeff1c1ents to
be computed by learnlng are used for convertlng an SD image
into an HD image or convertlng MPEG*COded data into an HD
.1mage, the teacher data generatlng circuit 141 maintains the

HD image data serv1ng as the learnlng data and outputs the
. HD tmage data as teacher data. | ‘

For example, in a case in which the learaing data is-HD

image data, when the tap coefflctents to be computed by

learnlng are used for convertlng an sSD lmage havxng a low

S/N into an SD lmage hav1ng a high S/N or convertlng MPEG-

coded data 1nto an SD 1mage, the teacher data generatlng



by -1 earning are used.for converting. an SD inage
having-a low  S/N into-an SD i mage having a high SIN,
. as described above, the teacher data nmenory 142 stores
the SD i-mage. serving as the teacher data. In this:
case, the-student data generating .circuit 143 adds
noi se to the teacher data to generate SD inmage data
‘having a low S/ N and outputs the SD i nage data havi ng
a low S/ N as student datar- &é&r-exanple, -when the tap
coefficients to be conputed by l'earning are used for-
converting MPEG coded data into an SD image, as

Clgﬁﬁng{’EP &é’@i’fatég‘ecﬁeeaézﬂ?étsda& IR k% 050

mage serving as eac

'Seglg%%[ e#ggt H?%Hltrggf: er 3% %ﬂg&ggﬂ%%}g telm]agédei&t&a ppd
fou é“%ﬂ%” ﬂé%%té&“gﬁifﬁg Qﬁﬂﬁ@%@??%éﬁﬂé} dHhe..

udent -da a output. by the student dat.a generating

c. T trebdBieS HRPeG oLy $hedeah cHala aBADEYNdA4t ing
The student data nenory 144 stores the student "data
ciseppt ied - fy ougdie &t udent wdalchcgereital dthoGiyf QU2  The
143. The prediction tap extracting circuit 145
tescaprenddtal Inemdised 42h e Horashehedalea chicer ad tian firbe the
teacher data nenory 142 as target data, extracts the

| teathmlentatdatgenssed ifgr cipreeditctlidng the target data from

" the student data nenory 144, and generates .
pr édistudent . tape benengtihg sameuifpl4Brgenerates astudent
t hose generated by the prediction tap extracting
datg.r aliiicch ez oseswe |Srtupﬁeg1t in  thige lpegdiiogi pmocagsing,
- generated by the -- rediction tap extracting

frqﬁrqhgttegg@qﬁwga§@p§¢p§@dfénathe teacher data memory. 142.

SpeCLflcally, for example, when the tap'coeff1c1ents to

be computed by learning'are used for converting an SD image

‘into an HD image, - as described above, the teacher data
'memory 142 stores the HD image serving as the teacher data..

" In this case, the student data genereting circuit 143 .-

decimates the pixelé of the teacher daté-to generate SD

image data and outpﬁte-the_SD image data as- student data.

'_For example, when the tap coefficients to be cemputed

by learning are used for:convefting MPEG-coded data into an

HD image, as described above, the teacher‘data memory 142
‘stores the HD imegeiserVing as the teacher data:. In this

- case, the.student data geherating circuit 143 MPEG-encodes

the teacher data to generéte'coded data éhd outputs the

coded data as stﬁdent data. |

eFor example, when the tap coefficientsfto be computed




~normal -equation adding circuit 148.. The class tap

~extracting circuit 146 extracts the student data used
for classifying the target data fromthe student. data
‘menory 144, generates.aclass tap having the - sanme tap
structure as that generated by the class tap ‘
“extracting circuit 133 shownin Fig. 22, and sUpplles
the class tap to a classification circuit 147. As in
the classification circuité6d34 shown in Fig. 22, the
classification circuit 147 uses the class tap fron1the
cl ass: tap extracting CIrCUIt 146 to perform

@aﬁ?x} iaat,#eot anf f%‘fp@on A g,‘ %%2 goqﬁaggp5§§§ﬁgi 00100

e target ta t nor mal’ “equat |

s/z@‘dﬂ{ﬂtg £ T kA8 %gg%r mRlgneqyati.ge a@gbegbearsybte,

148 reads -t he teacher ta serving-as the target data

£hd ruEdrhe t@aﬁt@etemoctgt 3 4 IRLY k42 nandpPeRbgEMBerving as
addi tion of the student data formng the prediction

thd aRsadHaMddta pr adi ¢Hien chae, exheagtuRgnei BeYAt gddbrating
- and the teacher data serving as the .target data in

cireaght dEsadepredent @d kyet heachass de@detosgeﬁéreﬂe SD
. fromthe classification circuit .147. Specifically,
imagaadamanwava@@ablabwasdwngndlbﬁﬁpht$48heusss;m@ee data
predi ction taps (student data) and perforns, in each
havings s domw &gponrdi sgutienthdathass code supplied from
‘the .classification circuit 147, operations
conESebnmphg, tgheml thel tant ¢@¢|ff1<c3<¢m&$ njo dfe tcm;nputed
student data, each piece 67 - forming each conponent :
by éfeamemgatarruex uaedn feguaengartang UREG-sodndt daka (Fpto an
SD image, as described above;_the teacher data memory 142
stores.the SD image'serving_as'the teacher data. In this
case, the student data generating circuit 143 MEEGHehCodes
the teacher data-te génerate_cdded data and outputs the
coded data as student data.

The student data output by the student data generating
circuit 143 is supplied to a student data memory 144. The
student data memory 144 stores the student data supplied
from the,etudent data generating circuit-l43.- -

The prediCtiOQ tap-extracting:circuit 145 sequentially
uses the teacher data,stored in the teacher data memory 142
‘as target data, extracts the student data used . for. |
predicting the target data from the student data memory 144,
and generates prediction taps having the same tap.structure ,

‘as those generated by the prediction tap extracting circuit

132’shown_in Fig. 22. The prediction taps‘generateduby'the_'




Furthernore, -the normal equation adding circuit 148
uses the predi-ction taps-(student dat a) and the target
pi xel - (teacher data) and perforns, in each class
corresponding to the class code supplied fromthe
classification circuit. 147., operations correspondi ng -
to nultiplication (xznyl) of the student data .and the
teacher data, each piece formng each conponent of
-the vector v in equation<{8% -and sunmation (E). The
nor mel - equation adding circuit 148 perforns the above
addi tion using all pieces of the teacher data stored

prddici it teashar data liemmn k142123 Lapdehydelaq %Ql@

giving the normal equations.-shown i n equations in.

no@dth &asSiorBadang R4 rihetneugal equations generated
i'n each class by the normal equation addlng circuit

148heacliapsceabl bakenttidet 81 FEwi N1 £6 I skidadid® the
conputes tap coefficients in each...,.  class and-

st icsd h:%dcﬁ[foﬁ:oe:flﬁals@lemiﬁgt @h@ntaagsteaéta from the
corresponding to each class in a coefficient table

s tudendr ydals0 meRepgndiddg ogenthetdat a plapar tdp asatiweg the
| earni.ng data, there may be a class in which the
sameorbagl séquattiuge addithgt. geneuated4Bycthaotlgenetape a

sufficient. nunber of nornmal equations. for conputing
extrhetiay cialcuisi d@BsshprnsibhFagel 88s, andhestpplies the

- coefficient detern1n|ng circuit 149. outputs, for
Claéﬁaﬁﬁpetodéf&&ﬁﬁsﬂéﬁcé ePRi eieavst B87.- Th%scﬁ@f¢¢%|ent

table menory 150 stores the tap coefficients in each
Cla§P&§§ca%HP€hCéFguéEpéﬁﬂe§h9WBn¥$hElgap2%oe?¢$C|ent

det.erm ni.ng ci.rcuit ,
cla331%1cat10 circuit 14% uses the class tap from the class

:tap extracting ciréuit 146 to pérform éléssification and
supplies a cléss'cdde'repfesentiﬁg tﬁe.élass of the target
.daﬁa to the ndrmél équatioh adding ciféuif 148,
| - The normal eqﬁatiOn adding circuit 148'reads:the
teacher data serving as the target data from the teacher
data memory 142 and performs'additibnnof the student data
forming the‘prediction taps from-the prediction tap
ektracting circﬁif ;éS_and the teacﬁer‘data serving as the
- target data_in‘eaéh class fepresented by the class'code
Supplied'fromlthe classifiCatiqnfciféuiE_147;
Specifiééil&i the normal equationladdihg circuit 148
uses the prediction faps‘(student data) and performs, iﬁ
each classAcorreSponding‘td thé Class Céde sﬁpplied from the
,classificatiéﬁ-tircuit'147f bperétioné;corresponding to

multiplication (x;nXin) of the student data, each piece .




~ A control CIrCUIt 1.51 control s the teacher data
genér ati-ng: circuit 141, the student data generating-
~circuit- 142, the prediction tap extracting circuit.
145, and the, class tap extracting. circuit 146.
SpeC|f|caIIy,‘|n the | earning apparatus shown in Fig.
23, processing information.indicating the contents of |
processing perfornmed using the tap coefficients is set
to.the control circuit 151 @% tnformation indicating
~ the type. of processing performed by the tap
coefficients to be |earned by operating .an operation -
follihg Mﬁ%d@&%n@wm i AGGOHIARC e W h"Ys) , and
proceSS|ng Intormation set by .operating e. :
'Suﬁﬁgﬁgghogz‘p!t the control circuit 151 controls the
teacher data-generating .circuit 141, the student data.
genaiatid¥enatid, C e %ﬁ%maﬁh@qﬂéﬁﬁbﬁth@&lh@pc1§éhiﬁcih@9
circuit. 145, and the class tap extracting circuit -

'uséa&hé\wﬁ&imdh tHpler ( dthrleeanida®la) oanldhe heokbirget pixel
- circuit 151, the teacher data generating circuit 141

(tgerios At @St d je anhe rpaatcards, ot ke dhean niskg cdatraspbndeng to
" the control. of . the control circuit 151, the student
thdamka@ﬁwmﬁdﬁ|suppmuaduﬂrom&¢&egeﬂasauéacatudentldanat 147
. fromthe teacher data. Under the .control of the -
opeoritiwls ciqmngsporsiing ke wmé&upﬂuoatuap 68, et rdcthiheg
- . circuit 145 sets the tap structure of prediction taps
stugrh yetndrmatees] fhediterichert dpsahaviprl Pheceaforming each
structure, - Under the control of the control circuit

waertm@fmtases Vi £ dét iasadiiogui (8 ) x4 enshrsdmmad iogp (2)

structure of a class tag
-The normal equation adding circuit 148 performs the

above additicnrusing_all pleces of the teacher data stored
: infthe teacher data memory 142'a5'target'data, thus giving
the normal equaticns-shown in equations (8) in each class.
By solving the‘hormal‘equations generated.in each class

by the hormal eqﬁation_adding circuit 148, a tap COefficient
1determining circuit 149 computes tap coeffiCientsrin eachh_ﬂ
.class and supplies the tap coeff1c1ents to an address
correspondlng to each class in a coeffLClent table memory
150, | |

7 Dependlng on the data prepared as the learnlng data,
there may be a class in whlch the normal equatlon addlng
‘c;rcult 148 cannot generate a sufficient number of normal
equations for computihg'the tap coefficients. In such a
ciass,.the3tap.coefficieht deterﬁining Circuit;l49 outputs,

for example, default tap coefficients.




-and generates a class tap having the tap structure..
Referring to a flowhart in Fig. 24, processing
(1 earni-ng processing) by the |earning apparatus.shown
in Fig. 23 wll now be described. In step S21, the
~control circuit 151 controls the - teacher data .
generating circuit. 141, the student data, generating
circuit 142, the,predlction tap extracting circuit
~ 145, and the class tap extr@@ting circuit 146 in
~accordance with the set processing infornmation.
Accordi ngly, the teacher data generating circuit 141

Selfa éH%ﬁi%Eféﬁt Q%%@rahk%% %%Be%tgéhé EBB”EE%

| ear ni ng e student - ddta generating Circ

codfBisplsed {Rthad, 1 generati g a3 udeph 14 erfow%eh%ap

teacher data. The predlctlon tap extracting' circult

cod #51 SRist tdher dapiisilddI (il iaf Jwgediction taps. The
class tap extracting circuit 146 sets t he tap

st muGionte odf ca reduass 15ap cohlt rotiep tB32tehbBet cagher
data generating circuit 141 generates teacher data

‘gefieon ide diearud g dat amaﬁu@w theteigenietadagr dameait
"~ with. the generation method set in step S21 and. = _
14Zuppie escaatidtsiteor et e tireadhier ddtrauit A6, t aadhehe

data nmenory 142. 70- Subsequently, in. step 523, the
clasude akdtrecigerge cdtiong teilddui t - 143 generates st udent

' data. fromthe teacher data stored in the teacher data
neﬁ@ﬁylfi¢elﬂﬁfae@othanéeamp@thhepgeabnat$hmwmetMoalg

set. in step S21 and supplies and stores
23, proceSSing 1nformatlon indicating the contents of

procesSinggperformed uSing'the tap,coeffiCients is set to
‘the controi circuit-151"as‘information indicating the type
of proceSSing performed by the tap coeffiCients to be
learned by operating an operation unit, Wthh is not shown.
in accordance with the processing information selt by
operating the.operation uhit, the cohtrol circuit 151
controls the teacher data generating circuit 141, the
- student datajgenerating‘circuit-142,'the prediction tap
extracting-circuit:l45,.and the class tap extracting circuit
146. | o
'Accordingly, under the control of the control c1rcu1t
151, the" teacher data generating Circuit 141 generates
teacher‘data from-the learning data. Under the control‘Of
the contr01 circuit. 151.'the stﬁdeht data generating circuit
143 generates student data from the teacher data. ‘Under the

-control of the control Circu1t 151, the prediction tap




the student data in the student data nmenory 144. In -
. step 324, the prediction tap extracting circuit 145
- uses, fromanong the teacher. data stored in the
t eacher data . menmory- 142, data that has not yet been
sel ected as target data as target data. By readi ng
the student data fromthe student data nmenory 144,
the prediction . tap extracting -circuit 145 generates
prediction taps having the tap- structure set in step
S21 for the target data and supplies the prediction
taps to the normal equation adding circuit  148. . In

exBhRRr R ch P EL 2P0 AR ST R s HE mgescp o
.ta a? gn? %%n%ﬁété %%?1?3{ a%?tt?re&n% %%%%sug%pfe%&ﬁ?gure'
B R A T s
_ ex€££8?iﬁgléj?rt9@{$ Of i1 §é1?§sﬁﬁé Cadyd Oaﬂ:r'“!:céﬂlg:é her CEJ ¥%ss tap

tap . fromthe class tap "extracting circuit 146 and

anQ@by&h 882 e8| @Sé’l&@éjetaq;ﬁ RdRind Aot Hats rubheine ass
code is supplied fromthe <classification circuit 147

to Hé@mrmﬁltoe@uamdmmctl A6 @ikgCuidd,148ocessiny
step 'S2.6,' the normal equation addlng circuit 148 -

(Lematbng herdeashiigdasy sies viagrasng heppargets Oshewf r om Fig.
the teacher data nmenory 142. For the. student data

23 fwk i nopw Hee plesslixcitheah t aps supplied fromthe
prediction tap extracting. «circuit 145 and the
teéﬁheﬂxﬂaﬁélsethﬁngoagrpﬂecnacget d&flacontrols the

teacher data generat;ng circuit 141, the student data
géneratihg‘circuit 142, the prédictioﬁ_tap extracting
circuit 145, and ﬁhe ciass.taé extracting circuit 146 in
raccordandé withlthe set prééessing information. Accordingly,
the teachef data generating.circuit l4lrsets a method of
generating teacher data fromithe learning data. The student
data generating ;ircuit 143 sets a method of generating
student data fromrthe-téacher dafa. The prediction tap
extractingicircuit-145 seté the tap structure of prediction
_tabs. The.Claés tap-exttacting'circuitr146-setS'the tap
structure of a:claés'tap. | |

7_Inrstep Szz,rthé'teacher data qenerating‘cifcuit‘141
generateslféachér:data from the léarning data suppliéd 7
thereto in accqrdaﬁcé'with_thenéenération method set in sfe?f
-821 and supplies and'storés the teaCher data in the teacher

data memory 142.




~the nornal equatton addlng CIrCUIt 148 perforns t he
- above- described addition of the matrix A and the
- .vector v shown by equation (8). The addition is
performed in each cl ass corresponding to the cl ass
code fromthe classification circuit 147_ In step
- S2.7, the prediction tap extracting circuit 145
_detern1nes whet her or not the addition in which all ,
- pieces of the t eacher data 8 ored-in the teacher data
_nenDry 142 are used as the target data is perforned
is determined in.step S27 that the addition in
V\h'sqbs%é{ue[ﬂtqﬁzes i9f Sl fs@ach%ed@ttﬁdahgl ks ed eéngtastmg

t-ar get ata 1S not - perfor méd he prediction-

_ Ciﬁé&i@‘?ﬂi‘gg&iéi%ﬁés ARSI 5 1o %es%a%‘?ﬁruﬂ%%a :

of the teacher data,.data that has not. yet. been

st@ﬁé&ci@dtﬁé e @Rir dﬂi@ aferRW harvat daldrdance with the
- Subsequently, simlar processing is repeated., If it .

geméredtei@{ mdiethd st eih Sted Bl tHhel adpliien ahd stores
.which. all pieces of the teacher data are used as the

: _thet asgederdatdatizs ipertfher rediddnt sladp S28oriyha 4dap
‘coefficient determining circuit 149 solves. the
noﬂmaStequSQﬁon$hegpmedat€donnteachxthassihg thecuit 145
addition performed 'in step 72 S26 by the nornal

'useﬁmuﬁnqmwamﬁnqu}hﬂrtﬂaqher4@@tah@§oa@dpunamgeth@apapr data

- coefficients in each class. The tap..coefficients are

nemafipl 4 ald-asttiedd has astadetebseporedspadi ag teryet
each class in the coefficient nmenory 150, and the

oty Gredsimiet Saterni Bt &G4 A@@omen@tydepﬁed@aéf \fF@F‘eﬁPe

150 stores . the t
student'%ata menory 144, t%e prediction tap extracting

‘ circuit 145 generates prediction taps having the tap
:structure set in step’SZl for the target data and supplies
.the prediction taps to-tha aormal equation adding circuit
148. |
In step 3524, therclass'tap extracting circuit 146

generates a class tap hav1ng the tap structure set in step
521 for the target data by reading the student data from the
1student data memory 144, supplies the class tap to the |
classification gircﬁit 147, and proceeds to step $25.

I step S25, the classification Circuit 147 performs
classification uaiag_theuclassitap from tﬂe class tap
_ektraéting circuit 146 and‘obtains a class.code'of the
_'targét data The class code is supplied from the
'claSSification Circuit 147 to the normal equation adding

'Circuit 148..




_coeffIC|ents bn. each class for per form ng processing
i-ndi cated by the processing i nformation set to the

“control CIrCUIt_l51 -The above | earni ng processing by
t he .l earni ng apparatus is perfornmed by changing the
processing information set to the control circuit’
151, and a set. of tap coefficients based on each

_piece of processing information is obtained.
Accordingly, a plurality of 7sets of tap coefficients
conputed for a plurality of pieces of processing
infornation is stored in-.the coefficient storage unit

511{ %pée% fganheDr?ﬁl%(}_‘ﬁé%S%%%Lt ioY! ‘ad@ﬂﬁg‘s g’?u:tﬁ Thg-

caIIy, OWS an exa

| _-reaggn\“:h@u{@&é odat%r%eemqé i e }fa%rﬁa Qﬂat A3 the

FI g ctors 161 an sel ect

: teQ@ﬁePfdeN:é:Q%:tﬁd)ﬁy enfo . MY i La3Mde 163N i rming the
accordance wi th.” a. control signal- supplied fromthe

prégnetion o rﬁﬁﬂlé’@kﬂdﬂ g:hez%)redﬂt%lcﬁﬂt% ‘erx?cr&@%lng

and 162 select the sane - coefficient nenory 63n -

 cifbel €oefs i aientharereidirg: 63k sleevh&@Naeacﬁhestterr@ea data,
set of tap coeffici-ents conputed by the | earning

- thappsained Useghoyiron radeighg 23 remitthe dsagies fofrmeathepaboee-
- of processing information. . In.the coefficient
. destwoilage addit IkBS ff rﬂwgerchta&ﬂ@s&andbd:dheawwprt lve shown by
- selectors 161 and 162 select. the
':equatlon (8). The addition is performed in each class
' corresponding to the cless_code from the c;aSSLflcatlon
circuit 147. . |

.In.step 827; the predietioh tap extracting circuit 145
determines whether or not the addltlon in which all pleces
of the teacher data stored in the teacher data memory 142
are used as the_target-data'is performed. If it is
determined in step S27 that. the addition in which ali pieces
of the teacher.déta'ere used as the target data is not
performed; the prediction tep.extracting circuit 145 returns
to étep 524 ehd uséé; of the teacher data, data thatxhae not
Yet_been selected as target data'as new target data. -
Subsequently, 51mllar proceSSlng is repeated

If it is determlned in step 527 that the addition in
_Whlch‘all pieces of the teacher data are used as the target
datarisrperformed, in'etep_328;'the tap cOefficient-'
determining circuit 149 SOIVesrthe-hormai equations

‘generated—ih each class by the addition performed 'in step




coefficient:nmenory 163n.from anong the N coefficient
menories 1631 to 163N in accordance with the contro
signal - supplied fromthe. function controller 137 A
.cl ass code is supplied fromthe classification
circuit 134 to the selector 161. The selector 161
supplies- the;class.COde to the selected coefficient-
nenory 163.. The ' coefficient nenory 163n reads tap
'.coeff|C|ents stored at anatiress corresponding to the
- class code fromthe selector 161 fromthe set of tap
coefficients (stored therein)- correSponding to the

| 520" 541eLE Mlath PAGRRSICHO ddiHTI0R; £ARd s0ULRYLS the

tap coe f|C|ents .- . The tap coef i ci ents-Output by

- coth@r LaefiLien éHHE¥ﬂb1éH¥% i @a2uPRied tOTBQetap

selector 162 sel ecting the coefficient nenory 163n

codhei SRIREd Ard GispipRld ehd hedrdl G0k iaeiieaks
- supplied fromthe coefficient nmenory 163, E to the
 copr@dunidisimapesait ALy qul tthk3Goiirgcidak. mékery 150,
coefficient nenories 1631 to 163N, each storing the
‘and ethofphamesenefd i artrsnimased .on each piece of
processi ng i nformati on, need not be physically .
- separcatrddngly, other.coeTdicuwentdsnenbeycdbffstoeas the tap
menories 1631 to 163, nmay be inplenented by bank
cosiitalemy drsiasgihe alessr for. pelrforhdngr pseressing
~ enbodi nent,. since the function of the signa
lHQﬂQﬁiégkﬁngt@ﬁr@G@peﬁﬁan@n1pﬁ@rmvt§pgn§etpt@cébgoﬁoagsol
chan es fron1the function for S|nultaneously

Clﬁﬁﬂ#%) . conposi t e/ conponent conversi on processi ng
and space resolutlon i mprovenment groce55|n to the
fuhBEi 8 HOVErlEﬁFang proce551ng b he learning apparatus

is performed by‘changlng the processing information set to
the control éiréﬁitriSI, and a set‘of tap coefficients based
on each piece of proce551ng information is obtained. |
Accordingly, a plurallty of sets of tap coeff1c1ents
computed for a plurallty of pieces of processing 1nformatloﬁ
is stored in the coefficiént storage unit 135 in the signal
..proéessing circuit 113 shown in Fig. 22.
Specificaliy,-Fig;.25‘shows an example of the
 cdnfiguratibn of,ﬁhe-céefficient storage unit 135 shown in
- Fig. 22. | |
Selettérs l6land 162 eacﬁ select one of N coefficient
;mémqrie571631 to 163y in accordance with.a;contrbl signal
supplied from the function controller 137 (Fig. 22). The
Selectors léi énd iGZ,seléct'the same coefficient memory

163,




_perforn1ng space resol uti on. inprovenent'processing,
“the coefficient. storage unit 135 of the signal
processing circuit 113 stores at |least the: fO||0MAng
~two sets of tap coefficients. Specifically,.-One
- coefficient menory 1631 in the coefficient storage
~uni.-t 135 of the signal processing. circuit 113 stores
a set of tap-coefficients generated by |earning
~ processing using a.canponen¥3stgnal HD i mge as
't eacher dat a. and a conposite-signal SD inmage as.
-student data, the conposite-signal SD image belng

'~t ea égtrcecge% %ﬁeg{ quéfr%x‘fé% Sl%%cetge§@%lgf1%ac)& Oétcfﬂee a set

converting thé compo Si gha

L afd I Iﬁge& "y -{GRef 3
_ofitS?E28§££ ??%?gﬁfcgtoragg d%lt 1&5%?&%%9 ES I%t%g shown
_ inPF9§eS§Bn&nctﬁétbasﬂéaaﬁtéﬁéﬁiﬁ&éﬁg Af ﬂfﬂ%e551ng :
~coefficients generated by | earning procCessing using a
 inEOFRRREHH - signal HD'i mage as teacher data and an SD
‘image as student data, the SD i nage bei ng-generated
by degiadidee fifie icspacaJresel uhien16b bheahgaahes
. data. ., - 75 .In the present enbodi nent, since the
deftnibhédmindvd heche sdinat tqurOCeESIangl ier2c wiell et23 the t he
- electronic apparatus 11 (Fig.. 17) changes fromthe
coé finiot iamt frsemesi ymull § hndaosl pmoper LoenNngodPEGCcdentdi ng
- and space resolution inprovenment processing to the
- metfiemioes ok Fotosilifift anesasbydpece ownthgthwpzﬁlﬁec@boﬁx@al
_ and distortion elimnation processi coefficient
supp bredefnam tthaFune iipn Slicg?rtéloklﬁécéggi ng circuit 123

of the electronic apparatus 11 stores_at |east _ -
" A class code is supplled from the cla551f1catlon

-_cifcult 134 to the selector 161. The selector 16l supplies
the class code to the selected coeff1c1ent memory 163, The
coeff1c1ent MEemnory 163 reads tap coefficients stored at,an
address'corresponding to the claes code ffom'the selector
161 from the eet of tap coefficients_(stored therein) |
_correspending tbethe pfedetermined processing ihformation
and outputs the tap coefficients. |

The tap coefficiente outpﬁt by the coefficient memory
163, are supplied to the eelector 162 selecting the
coefficient memory 163n.. The selector 162.suppliee the tap
coefficientsaSupplied from the coefficient‘mem.ory'lGBn to
~£he-product—sum.operation'circuit 136;(Fig; 22) .
.The-coeffieient-meﬁories_1631 to 163y, each storing the
aset of tap coeffieients'based on‘each’pieee Of_proeessing

information, need-not be physically separated. In other



the follomnng tmo sets of- ‘tap. coeff|C|ents

- Specifically,. one coefficient. menory 1631 in the
coefficients storage unit 135 of the signal processing
circuit 123 stores a set of tap coefficients generated
by |earning processing using an HD i mage as teacher
data, the HD inage being generated by MPEG encoding a
conponent -si gnal HD i mage and’ MPEG decodi ng the coded
data, -and using an MPEGTotfed SD i mage as student
data, the SD i mage being generated by. degrading the
space resolution of the t eacher data and

wof@ﬁG%%ﬂéﬁﬂ&%ntdW@sdé%@% A901 B8 nppasd i ci ent

menory 1633 in the coefficient storage uhit 135 of the

imS1ana tdd W8P TRNY KIifteHitgl 33 s3hanesmamsel,.of tap
- coefficients generated by |earning processing using a

- componert psegaak §abba&ﬁ@nas_égﬁ@@ethgaf@n@ﬂﬁoﬁoaﬁdthe
dat a generated. by MPEG encodi ng the teacher data as.

‘51gﬁaﬂﬂpﬁod§ﬁﬁing'BﬂiomdafﬁﬂelenttﬁbOEHQE1gﬁBlSpi85eBBor 106
- the TV signal processor 106 and the el ectronic.
Chappsy dinege Theneyrsttdoa for6samhétahapusdef pecfeonning

Speqlflcally, the coefficient storage units 135 may
'COMHQﬂmteﬁummp@m@mwl@onwagsaoefprobeﬁs$ngoand space
- . -enlarging/contracting (resizing) an imge, tap,
re&ﬁ#ﬂﬁﬁaﬂ &IPS OVSREip PEPCRESLAG t@sbhatf@ncthOﬂhéor|ﬂ@ly ;

domai n, tap coefficients for inproving the ,
P94ﬁ9ﬁﬂ%ﬂg SR ACH Fﬁéoéﬂ§99nséﬁp§oﬁéﬁﬁﬂﬁ PF%EE%ééﬂgrcF%ﬁts
- for redu0|n% blurrin and- taE coefficients for
coediiFiRRL FFOFRPIEPRE nlﬁﬁdoﬁo Be. SslgrassPEPEasrong

proceSS|ng usi ng % efficients f
e ot SRecena cIFesbi biFofe ?Omﬁ Euo sels of tap
coeff1c1ents
Specifically, one coefficient-memory 163; in the

coefficient storage unit 135 of the signal processing.
circuit 113 stores a set of tapﬂcoefficients generated by
learning proceSsing using a component-signal HD‘image as
teacher data and a comp031te 31gnal SD image as student data,
the comp051te signal SD image belng generated by degradlng
the space resolution of the.teacher data and convertlng the
component signal into a compositersignal. Another |
coefficient memory'163j inrtne coefficient storage unit 135
of the signal prooessing eircuit'llB storee a set of tap
coefficients generated by learning'processing‘using a
componentHSignal HD image as teacher_data and an SDrimage as

-student data, the SD image being  generated by degrading the

space resolution of the teacher data.




resolution or for resizing an inage is described. in

. USP . 5666164. For ‘exanple, classification adaptive
~processing using tap coefficients-for perform ng MPEG
decoding is* described in Japanese Unexam-ned Patent
Application Publication No. 2001-320711.  For exanpl e,
classification adaptive processing using tap

"~ coefficients for changing the gray scale is.
described in Japanese Unexafs ned Patent Application
“Publication No. 9-219833. For exanple, classification
adaptive processing using tap-coefficients for :
redycing Bl geh?)o.gﬁﬁt%éltbegihgeu\?ﬁeG%ﬁggﬂ'gfmFg%-1t:he

i catl. ng tap

exanpl €, cl assi on adapt i ve proceéssing.” usi

ST TR Brebon T pd i et R Setengpe 11
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- coefficient storage units 135, and the set to be Used

 pedfosidehathic ARNGINLSHS hlice MSo1ufloBaSkbYovenent

changi ng the functions of the signal processing

préddSdling 13 e thacEY ol gal spragessebutd§ aedrbheing
" signal processing circuit. 123 of the electronic -

‘MPEPREF@Aiding hnd dietdertion enprevatibe etbicesenay, ob

si.gnal processing and nenory usage, the tap structures

.Cbeﬁfﬂdﬁeqn%ﬁﬁdndg@numamslaﬁdinthbecbagaaﬂapracesshagged -

in accordance with the signal processing function.
cimhart ties prfedibet iedrctapaicandprabetobaid stepearst least

pre-designed to sufficiently performeach signa
theprigddssiimg ftwecisieds, ofhé&apapostifiiciangs-of the

prediction _taps and the class tap need not :be
ch@rgedfically, one coefficient memory 163; in the

rcOefficient;storage unit 135'of the signal processing
“circuit 123 stores a set df_tap coefficientS'génerated by

- learning processing using an HD image as teacher data, the

HD'image being generated by MPEG-encoding a component-signal
HD image and MPEG-decoding the coded data, and using an

MPEG-coded SD image as student data, the SD image being

‘generated by degrading the space resolution of the teacher

data’ and MPEGfencoding the degraded data. Ancother
coefficient memory 1635 in the coefficient storage unit 135

of the sigﬁal proceésing circuit 123 stores a set of tap

‘coefficiehts generatéd by learning processing using a

component-signal SD image as teacher data and coded,dataﬁ

generatéd‘by MPEG-encoding the_teacher‘déta‘as student data.

The Coefficient storage units 135 in the TV signal

'p;ocessor 106 and .the electronic'apparatus 11 may store




Referring‘to'a flowhart in Fig. 26, processing by the
signal "processing circuit 113 shomn in-Fig. 22 will
now be described. In step S31, the function controller
137 receives a control signal fromthe controller 112
to change the function of the sighal processing. -
- -circuit.113. In accordance with.the control signal,
- the function controller 113. controls the prediction :
- tap extracting circuit 132,76he. class tap extracting .
circuit 133, -and the. coefficient storage unit 135.
Speci fically, the-control signal suppfied fromthe
t I by e des
' Ottgérjpocééslélc%el olreﬁia Alqon SOCI [a'}taclgrg} Wi t et ﬁ:é) %&%g?f%é# I'b

stoc‘fg @q.lﬂlﬂig Ihle% @Eo%re,ljf%r Ie&a@tx%ﬁ.%r d@:ré cW'etf'flffggnts ‘

pro essi ng the functron 'con roIIer

'f0§C&HI&%&&%?/CO&%%&E%ld& R QM A! ¢ Gligk, 13Lpshown

, the prediction tap extracting CIrCUIt 132,

coéff&éiéﬁﬁétﬁﬁk ARG N iFSil tudh fH“Eﬁé“%lme domain,
. coefficient storage unit 135. As a result, the _
tappr@sh £t i direrttap ¢ Hagiiovdng r-eld &ek%auth%nsﬁh the gray—
generate prediction taps having the sane tap
scaxﬁrduMaﬂnaitsgIumﬁiﬂ;am@maseﬁobyrbaac@hgdbchremngapand
. extracting circuit 145 of the |earning apparatus shown
tag rcodfifj.cizBitsTHecleddsihap iegt dastong ionr antt nd33el. s
' atso set to generate a class tap having the sane tap
st Elesaifigstibhandgphivat pdobyss hegchassyt bae
extracting circuit 146 of. the | earning apparatus
coedifdwientis Hog. ir@roving the space resolution or time

resolution or for resizing an image is'described in USP
: 5666164. Fbr example, classification adaptive prQCessing
using tap coefficients for performing MPEG decoding 1is

described in Japanese Unexamined Patent Application

“ Publication No. 2001—320711. For example, cléssification
‘adaptive procéssing using tap coefficients for changing the
igray séale is,deécfibed in Japanese_Unexamined Patent
Application Publication No. 9-219833. Fo: example}
clasSificatiOnfadaptive processing using tapicoefficients
‘for reducing blurring'is described in USP 6233019} " For
féxample, classificatiqn adaptive'prdcessing USing tap
cbefficients for eliﬁinating distoftion'and'noise is
described in USP 5499057.

As describéd abové, sets of many types of-tép.
coefficients are stored in the coefficient storage units 135,

and the set to be_used is switched among these sets, thus



- The coefficient storage unit 135 is set to use the
coefficient nmenory 163. (Fig. 25) having stored
.therein a set of tap coefficients corresponding to
the processing i nformation included in the control
signal fromthe function .controller 137. -
Subsequent |y, when. input data is supplied and stored
in the buffer 131, in step S32, the prediction tap.
extracting circuit 132 used/ of the output data to be
conput ed by the product-sum operation circuit 136,
- data that has not yet " been selected as target data .
-e’a%i'l?aEﬁﬁhggﬁ%}ath@/fﬁﬁégi6‘195 LOe chOPM A FddQmdihe
- buffer 131, fhe prediction tap extracting circuit I :
cigeneraties GEOEA®) Tor efigdi ngké@é’s%sof‘_am@gaﬂd“a:ﬂé‘%ihal
~ structure set. in.step"S31 for the target data and . .
préouppkifg thecRiedizli@n trdSel&teh ¥ Qidratsiim1 .79 In
. operation circuit '136. In step S32, the class tap o
or@xkract ingrevecthé 488 geaerat®s @i @S pricRidbsdiay ngd
the tap structure set in step S31 for the.target data
mehyryeadang, t hiee i typoit s tat@t drasndhechuffrerdit3lion taps and
supplies the class tap.to.the classification circuit
the3d]laandtap ozeedshdmysd efn S83ondarsteewidldi,the tdignal
- classification circuit 134 performs. .classification
prosepgirnelehasion ap Wham e mwiadisttigr teps acd Adge class
circuit 133 and obtains a class code of the target
tapatee HRR- ¢¢akFedde i S1Llighligrdd ¥ parferaperhcisdgmnal
storage unit 135. In-the coefficient storage unit 135
pr?;$%ﬁl@%)§uq¢ﬁgon, the tap structures of the prediction

taps and the class ‘tap need not be changéd;

| Refer:ing to é'flowchart in Fig. 26, proceséing'by the -
signal processing circuit 113 shown in-Fig. 22 will now bé
déscribed. |

| In-step S31, the function'contrdller 137 receives a
control signal from the'cbﬁtroller 112 to change the
lfunction of the signal processing circuit 113. 1In
accordance with the control signal, the function controller
113 controls the prediction tap extracting circui£‘132, the
class tap extracting cif;uit 133, and—thé,Coéfficient
' s£orége unit 135. 7 | |

| Specificaliyg tﬁe control signal supplied from the
éontrollér 112-to the funcfion controller 137 includes
@rocéssing iqformaﬁion associated with the fuﬁction‘ID
-Stofed in,the'contféller 112. - In accordance with the

processing information, the function éontroller 137 controls,




sel ectors 161. and 162 have seélected the coefficient
menory 163n set in step S31. Wien the class code is
supplied from the classification circuit 134, in step
'S34, the coefficient .storage unit 135 reads fromthe
coefficient nenory 163n tap  coefficients at an. N
“address corresponding to the class code fromthe.
~classification circuit 134 and supplies the tap
coefficients to the produet78um operation circuit 136.
“The product-sum operation circuit 136 obtains-the tap
coefficients supplied fromthe coefficient storage

oo Tb A 5ok r3LoP) R 1 Bl Lo ppor gl
- preaﬁgt%h.oea;ts a@s?t?é’@@iﬁ??dcifhﬂ@pmz S33,d ré)fgs%g]%a

prediciion tap extracting circuit 132 to -per orn1a

exPEQEEEhg SUMOREE AL 59N §H@wh@ycsgflﬂe9@n£1£to§9gedunlt 135. o

_ conputes- a predlcted val ue of the target data, an

outpts Adint, E%fet o8l oS @ Fbt Ritrradatidg Fhecuit 132
out put data output by the product-sum operation

isChketuid. JSbertstganesdied disitipd hevredittd adeapapand
- the class tap having the tap structures corresponding

- sthactinee oSS gdmdertat ion tard prresfitc tdfort: app
coefficients., The output: data is thus data generated

exbyaq:;t'xmgessiingﬂtt1e1431mﬁ et d darrtiney Rgopeara tuesp skeent éd
by the processing information. Subsequently, in step -

- Fi®3623 ¢ hefhw enliatd dmpt Xt mextiiact igigaiitc 0i33 i82also set
det erm nes whether or not there i.s output data to be

togenrrate & geladfattapr Maving ithedseaeniteed stimmcsuag 836
that there is output data to be used as target data,

‘thahaepadsd Ry rdturdiasso tiPe [F XET2 CAAB I $AS Hitpdd e of .

the learnlng apparatus shown. in Flg 23.

The coeff1c1ent storage unlt 135 ‘is set to use the
- coefficient memory 163, (Fig. 25} having storedrtherein a
.set of tap Ceefficients correspending fo the processing
ainformation included in the centrol.signal from the-fhnction
_eontrelier 137. |

-Subsequently, when input data is suppiied and stored in
the‘buffer.131, in step 532, the'predictionrtap extracting
circuit 132 uses, of:the,output data to be computed by the
product%suh oberation circuit 136, data that has net'yet
been'selectedras target_data.as target data. By readihq the
‘input data from the buffer‘131, the prediction tap :
extracting circuit‘132 generatee (forms)rprediction taps
hav1ng the tap structure set in step 531 for the target data

;and supplles the predlctlon taps to the product- sum




data that has not yet been used as target data as
~target data. Subsequently, the.. simlar processing is
repeated. 'I.n contrast, if it is determned in step S36 .
that there is no output data -to be used.as target -
data, the processing is terninated. As described -
- ‘above, the signal processing cirfcuit 113 of-the TV
si gnal - processor 106 changes the function thereof by
setting the. tap structure @P the prediction taps
generated by the prediction tap extracting circuit
132, the tap structure of the class tap generated by .

9p%FgFEBQSE%£é$lE gxgracting circuit 133, and the type;t

fap coefficients used in carryi ng out

{ her produots SUMQREIANI AN eaPLx i iBPIATUG s YBE

oper at i circuit 136.- Al'so, as in the .signal A 'r"_ | %

. geELGEES] DU EhES Ubp WSrikdonind anal DrasAapidG riSistep
‘the el ectronic apparatus. 11 (Fig. 17)

ss@heegeﬁhet'aergetf@w@etl thernef thbeighenalata from the
processing,circuits"' 113 and .123 changes the functions .

butherepdl| N bi @B Ntes dnas@am;certai eHen sihayd iy dahd on
task of processing an input signal. In this case,

cipdtiptit 18la) caed pughesdhuad idted FE88. t hat achi eved by
I ndependent - processi ng by either. of the signal
_ pr odocessiary S33,cuittes clE3 sdfd ck23 ovaniveuachilédeperforms
- -Specifically, when the signal processing circuit 113
classifcatiel gimingprdvestiorssl0Bogaram dhe mdagendest | vy,
. tap coefficients generated by | earning-processing '
' extt’éf‘t“ﬁ'@lléﬂ c%ﬁiﬁﬁt’e'?ttl?s?r i ql:l[‘,iailmfge"l a8 assacivsle @dt &heand -

- conp05|te- SI nal SD i mage generated by degrading
taygﬁtgﬁﬁgé r e FheTe code is supplled to the coefficient .
- storage unit 135. ' |
In the coefficient storage'unit 135'(Fig. 25}, the.

- selectors 161 and 162 have selected_the coefficient memory
l6_3n set in steb S31. When the class code is'supplied from
the classification circuit 134, in step S34, the coefficient
.storage unit 135 reads from theecoefficient mem.ory'163n tap
coefficients at an address corresponding to the class code
,from'the-classification circuit 134 and-supplies the tap
‘coefficients to the produet—sum'operatien circuit 136.
The product—sum'dpefation circuit 136 obtains the tap
coefficients-supplied from the coefficient storage unit 135,
In step'S35, the-preduct—sum'Qperation circuit 136 uses the
- tap coefficients and the prediction taps supplied in step

832 from the prediction tap extracting circuit 132 to

perform a product—sum‘operatipn shown by equatiqn_(lt,



of the teacher data and converting the component

signal into a conposite signal as student data -
(herelnafter referred to as conposite/conponent o
conversion and SDYHD conversion tap- coefficients) are
used. Usi'ng the-tap coefficients,-a baseband S-D

i mage signal, which-is output fromthe tuner 105

(Fig. 15) and which is a conposite signal, is

processed, thus converting gdhe-conposite SD i mage

signal into a conponent HD:inmage signal. Wen-the
SIgnaI-proceSS|ng circuit 123 of the electronic

cofiSBT o R ﬁ%&%&??ﬁ%ﬁ%ﬁ&%?@&&rnan&sf’ﬁgpgﬁs

thygprec%.c e@vgael erl_l?%r ?otuet EG encodi ng a

nponen -Sighal e an EG-decod|ng t he coded

R A

- egra e Sp ac res

Cllgg?lﬂvl:iher elndarter éé;éz% err e t 0] a?@e‘dﬁ%@%ggg I Etgsugﬁat the

claafy Fifa £ UWMES Ahd %ﬁoﬁﬁd&'u%%sko%&@sﬂéﬁélnlﬁs kBgthhe

tap coefficients, coded data generated

prdﬂﬂg%ﬁﬁﬁﬂxﬁﬂaim&tﬂaﬂﬂaﬂﬁﬁ%ts%@ b&a&apraeakleubaub ff@Hé
the specific block 124 (Fig. 17)'is processed, thus

outgay eldtang & htvsoded adajcacrated dycprpeseptinfDchangaput
signal. In contrast, when the TV signal processor 106

datandirt hehe eﬁa&ntermmecpzamm*rtaiwsbﬂlﬂm q:mdcaﬁnm@liryformatlon.l o

connected with each other, the signal  processing

ci Buobstquéftdly,t he §Vé§i@ﬁél.thprpne@SQtiQQGtamd_the

signal processing circuit 123 of the electronic .
extggdiaausirrudtadge desefrmioeisonbethereot anlh there is
output data to be used as target data. ifiit‘is determined
in step $36 that there is output data to be usedrasrtarget

data, the processing returns to step $32 and uses output

data that has not yet been used as target data as target

data. Subsequently, the similar procéssing is,fepeated.

in'contrast,_if it is determined in step 536 that there

is no output data to be used as target data, the processing

is terminated..

As described above, the signal processing circuit 113

of .the TV signal -processor 106 changes‘the function_the:eof

by setting'thé.tap structure of the‘prediqtion taps

generated by the_prediction tap extractiﬁg circuit 132, the

'tap structure of the claés tap generated by the class tap

extracting circuit 133, and the type of the set of tap

coefficients used in carrying out the product-sum opération




cooperate i-n sharlng t he task of processrng an |nput
~ signal. SpeC|f|caIIy, t he si.gnal - processing circuit
123 of the electronic apparatus 11 uses . a :
~ conponent -signal SDinage- as. teacher .data and" coded
.~ .data generated by MPEG encoding the teacher data as - - .
"student data arid perfornms |learning processing to
'generate tap coefficients (heg¥i-nafter referred to as’
MPEG decodi ng tap coeffrcrents) Using the :tap. - :
-coeffrcrents the srgnal-processrng circuirt 123".

t ed SN
TE R N B
bl 124 t th ded
Rero 4581%%%% DIt SR {p'r%e.n%nér?rfm
1 T |
%?Zgﬁ%?%ﬁp%'ﬁécﬁ?%ﬁ%nﬁrg Sl a8 a7 EhaReangne

AR cERohmRee raerer apgd %ngg gqr b@%s%gggnggagpgtgn&13 ana__

resolution of the teac as’s

.1Q§rtﬁéﬂ§eee%h@|@gnﬁt963§stﬂgr 8fg§§etﬁE§ &%BPﬁB to

coefficients (hereinafter referre

cG@peQéﬁeomntQﬁar&ﬁ@fthé'%EE%)ofLﬁrBSeEEQn?aQn nput srgnal
coefficients, the signal. processing circu é

IprohgssesséheoaopRENgAtaScP higaer §hanalk tﬂhﬁhthﬁt
generated by the signal processing. CIrCUI¥ 123 of the

achievednby appapanuSnﬂ1prbbesscﬂ@vayteﬂohébeoﬁDthéngggnal

signal -int.o a conmponent- HD i nmage.signal. In both _
Pﬁ@@@SSlaneiycuatanﬂb3landhl@h eahhiee afhibeedsi gnal

processi ci-rcuits 113 and: 123 perforns i ndependent :

pr ocséiwlﬁglfaﬂrﬂdlﬁa e mhmmalhqamw:up; on:e&mirtg 113 of
the TV srgnal processor 106 operates 1ndependently, tap |
-coeff1c1ents generated by learnlng proce551ng using. a
component 51gnal HD 1mage as teacher data and a . composite-
srgnal 'Sp 1mage generated by degradlng the space resolution
of the teacher data and convertlng the component signal 1nto
a composite 51gnal as student data (herelnafter referred to
as comp051te/component conversion and SD/HD conversion tap
‘coetfficients) are used. AUsing the-tap coefficients, ‘a
baseband SD image signal which is output from the tuner 105
-(Flg 15) and whlch is a composrte srgnal, is processed,
thus convertrng the composite SD image srgnal 1nto a
component HD:iﬁageﬁeignal. B

When‘the'signal‘processino clrcuit 123 of the

electronicrapparatus 11 operates indepenaently, tap

'coeifiCients-generated byﬁlearning_prbcessing_using'an HD




circuits 113 and 123 perform cooperative-processing,
the final result is a conponent HD image signal.
"Usi ng the conposi te/ conponent : conver si on .and SD/ HD
conversion tap coefficients used when the signa
processing circuit 113 of the TV si‘gnal processor 106
operates independently,. a conp03|te SD i nage can be
converted into a ..conponent HD i mage by one process.
~ The conversion. accuracy me§2degr ade conpared with a

case in which conversion of a. conposite SD - -i'mage
into a conponent SD i-mage and.-conver si on of the-
I 1t
1n§QURO0RSES D1 KRRl G Ao E PN SO) %évﬂe‘?‘%ﬁﬁ f Hp image

_anaoﬁ?géLaéc@fuﬁmgﬁ el @@ dSOPANS 5 Sl a5 13D a!n@a%ded

can be per nmed using. tap coefficients generated

spbYmh§arakeg @é@@@é@é@%waé@ram G e r%sgﬂ@ﬂtl%a of
i magé  as teacher data and a conp05|te-- si gnal - -

'thla MBESchELNES B4 ehdMEREWE dd dith dmj herd Qﬁéd‘leidéﬂﬁt‘s@) lhr{&tg@: as
a conposite signal as student data (hereinafter

steERE T @dta O(leSreDIPOSi 1 ef SAHMORE o GO \MIESI-afedoaiing and
coeff|C|ents) Conversi on ‘of- a conponent -si gnal . SD

SDYHRgeon ¢ s Fon Cloagp arvestt £15t igpett s )HR namage can: Useng the tap
perforned using the above- described SD/HD conversion

7-coeﬁﬁlcreﬂﬁ3£|@nded(d&na q&nﬁﬁauﬂdﬂhysMﬁﬂﬁaenaaﬁumg a _
| ear ni ng processing using the conponent-signal - -
conpegentasSh davias o lamttautsFiamdgdie @@ﬁéxlitl@de?Ck 124

- _degrading the space resolution-of the teacher data as
(Fggudbﬁk xﬁuggocessed thus convertlng the coded data into

a,component‘HD 1mage signal. .

In contrast, when'the-TViéignal proceséor.106 and the
“electronic épparatus_ll are eieetrically_connected'with each
other, the signal proceésing ciréuitril3 of the fV-signal
A.prbceS§or 106 and the signal processing circuit 123 of the
electronic apparatus 11 change thé-funétions thereof and
cooperate in sharing the task of processing an input signal.

.Specificaliy, the-Sigﬁal processing circuit 123 of the
.éleCtronic appafatus 11 uses a combohent—signal Sb‘image as.
teacher-data and_éoded'data géﬁeratedrby MPEG-encoding the
teacher data as student data and pérforms-learﬁing
.p?ocessing to qeneraté tap'coéffiéienté (hereinafter
referred to as‘MPEG—decoding'ﬁap coefficients) . Uéing‘the
ﬁap,coefficients,.the“signalAprocessing circuit_123:',:
prdéesées_cdded.data geﬁerated by MPEG-encoding é component .

SD image signal.output from the 8pecific_blo¢k 124 (Fig. 17),7




The conposi te/ conponent conversion tap coefficients
are specialized in converting a conposite-signal SD

. image into a ‘conponent-signal SD inage. In view of
only converting a .conposite signal into a 7

~ component . si gnal , the conposi t e/ conponent- conver si on

~_tap coefficients can convert ' a conposite-signal SD
image-into a conponent-signal SD image in a nore
-accurate manner than the coﬁﬁ05|te/conponent
conversion and SD/ HD conversi.on tap coefficients for -
85 converting a conposite SD inage into a

" +hG9NBOASREL $hgNehe HELddAB@E: DYi QRS @raﬁ@p%%en?l%ns%a@e

conversion tap coefficients are specialized in
Slgﬁayertlng an SD |nage into an HD inmage. In vi.ew of
only inproving the space. resolutlon the SD/HD - : ,
CONMies sgmnaja@rocrmﬁngmceﬂrt@mﬁm@ew ahe aw gghrage
- by inproving the space” resolution of an SD image in a
prooegsac CLO Gt @saBnaecombameri thes 1 QUAP A tiddapnpenariacher
conversion and SD/ HD conversion tap. coefficients.

“daBhnahdray, SR hindMREG etexoaliant) kan die8h¥adD repriker Sipacet ap

coefficients can MPEG decode coded data generated by

- rewE@mwf nthe tonpgurematsd as | gk tynial sapcdc perdotns.

the decoded data into an HD- i mrage by one process. In

- lexoming spracesi iy thaavrEG e dod) mpedid SpnED

conver sion ta coefficients, the decoding. accuracy
{hemginahie ' dniash TYAR ragrgreidiong taphe -
EG-decod|ng tap coefficients; and the conversion

coe ficients). =~ Using the tap coefflc1ents, the signal

‘processing cirouit 113 p:ocesses the component.SD image

signal, which is generated by the signal processing circuit
123 of the electfonic apparétus 11, thus converting the SD
image signal - -into a oomponent HD imagé'Signal.

In both modes, namely, a mode. in which either of the

.signal processing circuits 113 and 123lperforhs independent

processing and a mode in which the_signal processiﬁg -
circuits 113 and 123 perform cooperatlve proce551ng, the
final result is a component HD ‘image 31gnal

Using the-compOSlte/component ‘conversion and SD/HD

conversion tap coefficients used wheh the signal processing

‘circuit 113 of the TV signal processor 106 operates
independently, a composite 5D image can be converted into a

- component HD image by one process. The conversion accuracy

may degrade compared with a case in which conversion of a

composite SD: image into a component SD image and conversion




accuracy ‘may degrade conpared mnth conver si on usi ng
the SDY HD conversion tap coefficients. Fromthe above
description, when the: si-gnat proceSS|ng circuits 113
and 123 perform cooper.ative processing, the :

MPEG- decodi ng tap.coefficients are used to corivert
coded data into an SD inmge, and the SDinage is =
converted i-nto an . HD i'mage using the SO/ HD conversi on
tap coefficients. The HD-i.gage of higher quality is

t hus gener at ed conpared W th.a ‘case in which the-'
S|gnal processing circuit 113 of the TV - 86

Lo depend
AR BT L
Se%QQaE n%gffggée ind a .case in which the signa

CITcuit 123 of the electronic apparatus 11

O0Pe¥ 3l £ ANORENARAL BTG o he MBEG:eC0dhNgnaRe 1nto ;

SO converS| dn tap coetficients

coffEtedecoding (89 PRI GleLS pdolitheddia

ecoded, and, I's noré&, block dlstoﬁflon due
- coéefié/fécter@&%fwté@ irdnatiets pReESIie) Iuss,mt;hene
MPEG-decodi ng tap coefficients are generated by .

 cothiS@H & PYs DHOLESSD NThAled NG 1A IRSCIdAed a0 we composite~
conponent - -si gnal SD 1 mage as teacher data and coded

sigled B smeneigd egerbyrdRGancodiveg tihe téachendiatadasa
student data. The MPEG decoding tap coefficients :
intoony erdmpdee oo deidyroal s rttudemt wege |(heweiick ftere sum
: of) square errors. with respect to the original imge
_referredntmnas/&QmpqhxﬁpAapmyuﬂeDWPE@mGEﬁodpwgtﬁ@p
coefficients, the coded data i's converted
coefficients). , ,

Conversion of a componeﬁt—signal SD image into a
COmponent—sigﬁal HD image can be performed uSing the above-
described SD/HD conversion tap coefficients (tap
coefficients generated'by learning processing using the
component—signal.HD'image as teacher data and an SD image

generated by degrading the space resolution of the teacher

. data as student data).

The composite/component conversion tap coefficients are .

spec1allzed in convertlng a comp031te smgnal SD lmaqe into a
component—slgnal SD.lmage. In view of only convertlng a
_COmposite Signal'ihto a cohponent.51gnal the
comp051te/component conversion tap coeff1c1ents can convert
a composite- 51gnal 5D 1mage 1nto a component 51gnal SD image
- 1n a more accurate manner than the comp081te/component

conversion and SD/HD eonverSLon tap coeffLCLents for



into an |nage close to the undlstorted orlglna
i mage. - Therefore, di stortion such as block dlstortlon
due to MPEG: encodlng as well.as MPEG-decoding is.
~elimnated. Wien tap coefficients are generated by
| earning processing using data gener.ated by
"MPEG- encodi ng a conponent-signal. SD i mage and
MPEG decodi ng t he codéd cogPonent signal SD inmage. as .
t eacher data. and coded dat @eherated by MPEG encoding -

~the teacher data as student data, - 87 the tap
~ coefficients convert t he coded data into an image
coftOSELP A dd mroqgerenateds WaRshBRLCOdEHal HD
dat a |s .. MPEG decoded .in a nornmal nanner, that is, a-
1m§@§g§g%ﬂ_ ced¥avi ng - bl ock- dlstortlon or the: Ilke
due to MPEG encoding.  In-this case, the -

abave- deyeD bedvdirstont tap ebeFEDaiéntsi sr&oipecialized
performed. As described above, a. conpliant el ectronic

1nenunn§ﬁuﬁhg #BUGED dnalgre ieltectanoHDC imppar at 1a ¥iewcab only
be stored in the bay 4 of the bay-structure television

imgnnvxﬂagphe bramg 2esodittiont, the BayHadapheerbdgnldap

-~ Since the conpliant electronic apparatus is '

- cosdflfdetiminga lgprc genecede wnt HDt hmagw byghmprpvongstbe space
106', the conpliant electronic apparatus and the TV

resg) lgﬁcﬂonploéc @5s &P 1069geifoRnesBperaty e ploteesi ﬁ@altl othe

" generate a high quality imge or the like. In,

Comﬂﬂﬂﬁﬁ%ﬁ90m§°ﬁ@ﬁicGﬁﬁWﬁﬁﬁﬂoéléE@r%H/EDaEE%Y%¥%§OnsE%B

__as the electronic apparatus 13, requires the bay
co%ﬁ%ﬁ&ﬂ@P ﬁox 14 to be stored in the bay 4 of the

o SEEFOATLY- abhar SYhE fecifbie rroh 18/l b 1T tap

coefficients can MPEG—décode.codedrdata generated by MPEG—
encoding a COmponent-SD.image-Signél and donvert-the decoded
daﬁa into an HD'image by one process. 1In cdnversion.using
the MPEG;decoding and SD/HD:conversion tap coefficients, the
- decoding éccuiaéy may degrade compared with conversion using
-the MPEG—decoding tap'coefficieﬁts; andrthe;convéfsion
_accuracy may degrade compared with convérsidn.using the
SD/HD convérsion tap-Coéfficients | |

From the above descrlptlon, when the SLgnal processing
clrcults 113 and 123 perform cooperatlve proceSSLng, the :
VMPEG—decodlng tap coeff1c1ents are_used to cqnvert céded
&até into an SD image, and the-SD image is éohverted into an
HD image using the SD/HD conversion tap coefficients. The
“HD imaée 6f higher Quality is_fhus generated coﬁpared with a

‘éase.in which thersignal_processing circuit 113 of the TV




"-with the TV signal processor 106, the non- conpllant
el ectroni ¢ appar atus and th-e.TV si.gnal processor' 106
perform i ndependent processing.' Disregarding whether
" or not the non-conpliant el ectronic apparatus-is
‘el ectrically connected - .with the TV signal processor
106, a high quality image, such -as that generated by
cooper ative processing, cannot be generated. 88 - .-
.Cbnpared with the non-conpl8@nt el ectronic apparatus,
the :-conpliant electronic apparatus has added val ues
in that the conpliant electronic apparatus is easily

ag?rﬁé’{ﬁ%a 45 Ry fg%ef}%ct&e %‘E:t%ﬁn%ﬁdeﬂltﬂg quah! t¥h%at a.

ove case, I gna ocessin CIrC

éﬁosfﬁg7égﬁ dgﬁﬂtﬁgzs 3 Q%h%ggl ?thﬁoﬁbggghon tagl-

ocessi ng circult roni c appar at us

cod £ EAsh-PTad ded sl ng, whec@t EERY fshga hop-8daRkiNg
processing circuit (Fig..22) for per orm hg:

| cifthassifirald Qﬂh@@@@dt\k@rﬁ@%ﬁﬁk@ﬁu‘so 111 BBE@HE@E
various functions. Alternatively, the signa

indHRaRESItY Ciditly tthel MPEaRdeL33 1My ahAckudepnpeutession
(bl ocks.) perforning processi ng corresponding to

tay ardefifs diwmetsi.ons. - Fig. 27 includes diagrans show ng
ot her exanpl es of the configuration of the TV signa
prﬁuehsuhelﬂBEﬁﬁdethdlnglEaproneﬁfnmpambﬁuscddedIdatduis
di agrans, portions corresponding to.those in Fig. 16

MPEfhdlerpdade gindenwhhé dsnmoreef blenkedhatrerhien due to
descri-ptions thereof are ‘appropriately omtted. '

- MPEGpe@micoddaldl ¢35 Eﬂgmlzaﬁeﬁhoms anot her exanpl e of the

Spec1f1callyf the MPEG—de;odlng.tap coefflqlents are.
genérated'by learniné §rocessiﬁg ﬁsing, as deséribed above,
a componenﬁ-signéi‘SD image es teacher data and eoded,data
generaﬁed by MPEG—enco&ing the‘teecher data as student data.
The,MPEG—decoding tap coefficients convert the coded data
into an image in which (tﬁe sﬁm of} square errqrs‘with |
respect to the orlglnal 1mage is minimum. Acdording'to.the
MPEG decodlng tap coaff1c1ents, the coded data isggonverted
into an image clOSe to the undlstorted, original-image.
Therefore, distortion such as block distortion due to MPEG-
‘encodiﬁg'as well as MPEG—deeddihg is eliminated. |

When tap'cdefficients are generatéd by learn;ﬁg_lﬂ
_processing‘using data genefaﬁed-by MPEG-encoding a 7"
component—signal-SD image end MPEG~decoding the coded
component-signal SD image_as'teaCher'data and Coded data

generated by MPEG-encoding thertéacher data as studeht-data,




“configuration of the TV signal processor 106. The TV
si.gnal .processor 106 is arranged as in the case of

~Fig. 16 except for the fact that the signal :
processing circuit 11.3.is provided using~a converter
171, a space resolution inprovenent processor 172, a
noi se -el i m-nati on- processor 173, and a selector 174,

i nstead of. using the classification - 89 adaptive
processing circuit.. Fig.-2¥B-shows another exanple of
the configuration of t he. electronlc apparatus 11.. The
el ectronic apparatus 11 is. arranged as in the case of

'thtE'?ga égeff(fc,efgngsor i@%gta%the r&gatdgd—tdaet 1%}%3&& image

‘processing.circuit S prov using an

: clog@c@&eé dd20aéh Gipsdy tde@fer?t’e@ %téno'%hl%r %ﬁ%ﬁoﬁa%@rs

a selector.177.,” 1nste of -using t

. Mpma&@ééda@tmrh %Q?h%allV(fnann‘e(i:esst'h%Q: Glgf, Clal 'dec%@ﬁ image
~the. TV signal processor. 106 shown in Fig.

- ha®Rid WBIBcI ngenREen pOGesSiNgke auea%ebm%ceﬁaaahhg
SD image signal; which s output fromthe tuner 105

In(ffig dbge, ftitse Sd]imiel—@éstdtlﬁeﬂ siighalrtpoacessififjation is
circuit 113 via the selector 104 and the I/F 111. In

.noﬁlperﬁQﬁmﬁdproceSS|ng circuit 113, the signal from
the tuner 105 is. processed by belng exchanged in the
orﬂsrdeadmob&ddabdeotaedomphesntneEEQtrQﬂﬁc apparatus,
Specifically, in the.signal processing circuit 113,

suqtheé ss dibec tedrectzopnviec éppes atis ddnposht beSPptpragein the
signal fromthe tuner 105.. The selector 174 selects.

'ba.‘zt He dorisr ey -FEFUSHEE s BEpRVas ione sesmyBice SDahdngt

ignal to the sel ected
w1thout the bay adapter box 14. Since the compliant

‘electronic apparatus_ls electrlcally'COnneoted with the TV
signal proceeeor7106; the compliant‘electronic apparatus and
the TV signal processor'106 perform coOperative'proceSsing
'to.generate a high quality image or the like. .In_Contrastg
‘a non-compliant eleéctronic apparatus, such as the electronic
apparatus 13,'reqﬁires.the bay adapter.box 14 to be stored
in the baj 4 of_the;bay—structdre'television set. When the
non—oompliant eIectronic'apparatus‘is electricaliy'connected
ﬁith the TV eignal‘processor IGG'Zthe aon—compliant'
electronlc apparatus and the TV-signal processor ‘106 perform
rlndependent proce551ng Dlsregardlng whether or not the
'non-compllant electronlc apparatus is electrlcally connected
‘.wrth the TV . signal processor 106, 'a hlgh quality image, suchr
as that geherated'by-cooperative proeeesing, cannot be

generated.




converter 171.. The converter 171 converts the
‘conposite SD image. 'signal fromthe selector 17.4
into-a conponent SD image- signal and supplies the
component .SD. image signal to the selector 17:4.. The
'sel ector 174 sel ects the space resolution -- . 90

i mprovenent processor 172 and supplies the conponent
SD i mage signal to the selected, space resolution
inprovenent processor 172.8%he space resol ution
|nprovenent processor 172 perforns processing to.
|nprove the space resolution of the conponent SD i mage

si gfglpdFrQMbing: 198! eRhicokfd 1and %&e@lthsgﬁlkhspparatus,

,resultlng conponent- HD i mage signal to.the selector

-thd 7donghease! €L rddt Sl DBl Al o that
- processor- 173 and supplies the conponent HD i-mage

théi gompt i 40 téibe SEFGE1 @ thpitot e £ iTidatiilgn stior@d tin the
173." The noi se elinmnation circuit 173 -performs noise

bae!l & nknat deme P s sisi gty pd i tyeskact.. to the HD i mage
signal fromthe selector 174 and supplies the
resmdtunq;dﬂbuannyse,sm@mablgnaﬂhprsebestng ¢74cuThells of
sel ector 174 outputs the HD inmmage si'gnal fromthe o

thaoT‘iéeSJeqrmaﬂl rratotr&ssmrodékfsmndlwa cignel gebeetssing04-
(Filg. 15) via the. I/F 111. The selector '104 supplies

Clltwmm?rrﬁgﬁe Wigreleqtgorfisr appexamyise 11t hgeCRACH - prpglded

and the CRT 2. displays a corresponding HD
. US%%gféle Rcerdi Hgiaf 1 amh edlapid vevPEPgRaS 1pocdsspi t1681g .

per f or ns |ndependent processing, the signal processing
22k|§qﬁ“gertquﬁng claSSLflcatlon adaptlve processing to

flmplement various functions. Alternatively, the signal
processing eireuits‘ll3}end 123 may include modules (blocks) -
performing processing_correeponding teirerioue functions.

rFig. 27.iﬁciudes diagréms showing other examples of the
-configuration of the TV signal processorilOG‘and the
electronic eppararue'll. In the diagrams, portions
corresponding.toxthoee in Fig. 16 and 17 are given the same
reference numerels, and descrlptlons thereof are |
,approprlately omltted.

- Specifically, Fig. 27A showé enother*eﬁample of the
Configuration of‘the TV Signal processor 106. The TV signal
',processor 106 is arranged as in the case of Flg 16 except
for the Fact that the srgnal;processrng c1rcu1t 113 is 7
“provided usingJa cbﬁverter-l?l,‘a.spece resolution
improvement proce550r 172,ra noise eliminaﬁioh-procesSor.173,

and a selector‘i74, instead of using the classification




~-the TV signal processor 106 has a function for
" converting a composi te-signal into. a conponent' si gnal ,
a function for inproving the space resol ution
- (function for converting an SDimage into..an HD,
i mage), and a function for. €limnating 91 noise. In
contrast; when the el ectronic-apparatus 11 shown. in
- Fig. 27B perforns |ndependent processing, coded data’
_generated by MPEG encodi-ng &R SD i mage, which is
,output from the specific block 124, is supplied to
the signal processing circuit 123. In the signa

_ad@éggeésgggcgﬁggH%délrgg the coded data is processed

el ng exchang I'n"the order indicated by dotted

i npgy 'r?fﬁgkhéﬁg3aﬁgtﬂ%f'é%ﬁﬂﬁ&e ¥ %?%7%bg%§buratlon of

proceSS|ng circuirt 123, the seéelector receives the

tne0odedcHabai & appihereperi f i orhd actecththi T RAIAGLN 1 is
177 selects the MPEG decoder--175 and supplies the

‘aregflgeddat aik ochbiec sed est ek JPEG d8Ragar fof5 tHENGMEGhat
decoder 175 MPEG decodes the coded data from the

theekeghal - ﬁﬂ&bé&ﬁhﬁ@ﬂﬁﬂrcﬁiﬁImeawxﬁﬂﬁﬂdﬁidkﬂxmkmﬁg Y BIPEG
- signal (SD imge signal) to the selector 177. The

' desefléct b15177 dmﬂtmﬂtudﬂmekhmﬂnxﬁﬂdnwpﬂddeammtlaﬁ6 and a
~ processor 176 and - supplies the decoded i mage -
sebegoal -107 1 henstedaat tell wh istoritheolelssnifiatitdion adaptive
: processor 176. The distortion elimnation processor -
,PrQQQﬁianOWh%CQﬁgtortlon ellnlnatlon processing to

elimnate' bl ock
When the TV 51gnal processor 106 shown in Flg 274

ﬁerforms 1ndependent,proce551ng, a baseband composite SD
image signal, which'is outpgt'from the tuner.los_(FigT 15},
is supplied'to_the signal'pfoceSSIng circuit 113 via the
"selector 104 and the I/F 111. |

In the signal processing circuit 113, the signal from
the tuner 105 is. processed by being exchanged'ih the order
iﬁdicated by dotted lines-in Fig. 27A. . |

| Specificaily, in‘the:signai processing circuit ll3 the
selector 174 receives the comp081te Sb 1mage 51gnal from the
tuner 105 . The selector 174 selects the converter 171 and
*supplles the CompOSlte SD 1mage 51gnal to the selected
iconverter 171

The converter l?lrcenverts the composite SD imege.
:signal from the selector 174 into a cemppnentVSD image
'Signal and sﬁpélies the cemponent'sb.image eignal to the -

- selector 174. The selector 174 selects the spéce resolution




: imBrbPdnat + No-dd Ok di BIOrAH P 1R %h%ecowﬁ%ﬂeh?eSD

The, sedissort  74i §

¢an4uncthn for inproving.the space resol ution, and t

~ ~distortion or. the I|ke fromthe decoded i mage signal
~from the selector 177 and supplies the resulting

"decoded i mage  signal to the selector 177. The. ,

sel ector 177 outputs the decoded inmage. signal fromthe’
distortion elinmination -- 92 processor 176 via the
I/ F 121. Accordi.ngly,. mhen the el ectronic apparatus 11

. :perforns i ndependent proceSS|ng, t he si gna

processing circuit 123' of~.%%he el ectronic apparatus 11 .
has afunction for NPEG—decodlng .coded data generated-
by MPEG encodi ng an image and a functlon for

el ectronic apparatus 11 is stored i'n the-bay 4 Fi gs.

:..-1mé-gém§11§ﬁa;ﬂﬂ£b this ol ecdddd adakeC oareated ow tlHlp‘i:B%efE‘gnt

si'gnal ~processor 106, as described above, the signal

-pr@m@§@$51ngzc|rCU|t 113 of the TV signal processor 106

and the signal processing circuit 123 of the
el atier epiaceapeanals ohl iepebasgent hpréuessbonl T Dspat fdrms
each. other for - inplementing cooperative processing.

prowsordingdly imrdwasthe @pecef relselfiVishgodl theocesponent

- 106 and.the electronic .apparatus 11 changes the
SDflmﬂge(ﬁ1Qﬂmérébﬁm1$@@Cﬁhleatby lt/Heasilgmabppiesesbeng -
circuit 113 of the TV signal processor-106 changes

resylgmng sonpeaesite Hhdwagg sibsaibbvetbeseelbetiorhi 2é.

functions, nane%é the function for converting
eGtst &hg BOAEBnEALMERGRAPT pr@ﬁessor 173

FYERGE5F b CeCOMPRRE Hﬁoﬂ%gemlaﬂw haviheg @%eﬁ‘:*s?d
noisgp% %hH%aEg%ns%Q%%uE%sqggtlon

The noise eliminat1on‘c1rcu1t’173 performs noise

‘elimination processing with respeot to the HD image signal

from the sélecfor 174 and sdppliesAthe resulting HD image

signal to-the selector 174. The selector 174 outputs the HD

‘image signal from the noise'elimination processor 173 to the

selector 104 (Fig. 15) via the I/F 111.

TherseleotOI 104 supplies the HD image signal to, for

_example, the CRT 2 (Fig. 15), and the CRT_2-displays-a'

‘corresponding HD image. -

Accordingly, when the TV signal processor 106 performs
lndependent proceSSLng, the 81gnal proce551ng circuit 113 of

the TV 51gnal processor 106 has a function for convertlng a

rcomp081te 51gnal into a component signal, a function for

 improving the space resolution (functlon for-convertinglanl

SD 1maqe;1ntoﬂan_HD~1mage), and a functidn-fot.élimihating




functlon The. S|gnal proceSS|ng circuit 123 of the
el ectroni c apparatus 11 remains unchanged as that -

" having. the above described two functions, nanely, -
the. function for MPEG - 93 decodlng coded data and
the function for eI|n1nat|ng bl.ock di'stortion or the
l'i ke.. The,. signal processing. circuit.113 of the TV
signal processor 106 and the signal processing circuit

- 123 of the electronic appaPhtus 11.process the coded
data in the order- indicated by dotted lines. in Fig.
28. Specifically, the. signal processing circuit 123

no®ket he el ectronic apparatus 11.  perforns proceSS|ng
simlar to that of Fig. 27B. Accordingly, a s

-~ di SEOrddone £t Muwale ¢ e G ded rohTRIG b rakhBuL 1f éﬁmm in

- the I/F 121.- The decoded i mage S|gnaF Is.supplied.:t

- Fithe23B| pet 0o ri4i nddiges@ie tiocks iHmpldeed ita

decoded i mage signal from (the 1/F 121 of) the

“geBEEate@nbg MPRG eidtsd ity tam td1e iMdgesi gmalchpiGC @ISRt from
~106. In the TV signal processor 106, the decoded i nage
thei gpedifiomrldek selbctior si@pliissd: necdhecd igpattherbkBssing -
111 and supplied-to the signal proceSS|ng circuit
ciggsit 328the signal processing citcuit 113, the
sel ector 174 - receives the decoded i nage signal and
selfécttdie I5d gBgdc Processingi shrruprol@Aenthproededodata is
172. The selector 174 . supplies the received decoded
prqq%qt_e ,k@hapeltqg tqqcé:k@éqg@@t é@ the order indicated by

dotted lines in Fig. 27B

Spec1f1cally, in the sional pfoCessing circuit 123, the
selector 177 recelves the coded data from the spec1flc block
7124. The- selector 177 selects the MPEG decoder 175 and
supplles the coded data to the selected MPEG decoder 175.

The MPEG décoder 175 MPEG—decodes the coded data from
the eelectorrlﬁ7 and Supplies the'resultiﬁg decoded image:'
signal (SD imege signal) to thegselector 177. The selector
177 selects the distoftion elimination processor 176 and’
supplles the . decoded lmage signal to the selected distortion
ellmlnatlon processor 176. | |

‘The,dlstortlon ellmlnation proceSSof 176 performs

distortion eliminatioo'proceseingrto_elimioate'block.
‘distortion or the like from the decoded‘image signallfrom'
. the selector'177 ahd-supplies the-resulting'deCOded'imege
signal to the selector 177?I'The‘selector 177 outputs the .

decoded image .signal from the distortion elimination




space resolutlon i provenent processor 172. The spacef_,
resol ution |nprovenent processor 172 performs o
- . processing to inprove the space resolution of.the"
-decoded i mage- signal fromthe selector 174. and
supplies the - 94 - .resulting ‘HD i mage signal to the .
'sel ector 174. The selector 174 outputs the HD..inmage
~signal fromthe space resolution - inprovenent o
processor. 172 to.the' sel ectt® 104 via-the :1/.F  111.
The-sel ector - 104 supplies the HD inage signal to, for
~exanple, the CRT.2 (Fig. 15), and-the CRT 2 displays a
préeEEEsPONTE Ngi 410 haages #Accor dingly, when the o
el ectronic apparatus 11. perforns independent :
pr messtdithg e WBRded 1Al ot rVREG depadadusand performs R
. distortion is:elimnated fromthe resulting decoded '
. intdepgadengnatotes gangs afiee di isfront iparcld sTimatad cdacoded of
i mage signal. Wien the el ectronic. apparatus 11'and
- thehelddtsoghal appaociessdrl His ar €welcadion q@ld MPEG-decoding
.- connected with each other to perform cooperative -
. cogedceati ngenars HB i e Femercaiddeigbn iimagey iang. &he
- space resolution of the distortion-elininated decoded
- funeiien sfgna 1 gaimaid rge dcatke dlisaorshiam o tthe like.
enbodlnents of Figs_ 27." and 28, when the signa
pr dtessithg &leskrosic18rPRAYALRS alelprévpéed uBi hlge . bay 4
.nodul es (blocks) correspondi ng to i'ndividua '
{ ’f‘i’ﬁmt}r AR Fhench i rdec et Chddi @@naeqtﬁalt with the TV
ctions of. each of - the S|%nal groce55|ng circuits

‘Sl%ﬁ éﬁ??ﬁﬁ?%ﬁéiteqﬁﬁrgﬁsQRé ﬁHﬁbtheoﬁlﬁﬂﬁ&tlons

prdcnecsrsefﬁc’gesdlrcul%oelsl t%nb":f‘(/ 51gnal processor 106 and
 the'signa1 p;oceSSLng circuit 123 of the electronic |
apparatus_ll_exchange the'fnnction.IDsVwith'each&othet for
implementing-cocperatinerprccessing. Accordiany, at least
one of the TV signal processor 106 and the electronic
_apparatns 11 changes the function thereof.

Specifically} theisignal prccessing-circuit'113 of the
TV signal proceseOr 106 chanQes from; for example, having
the above- descrlbed ‘three functions, namely, the function
‘for convertlng a comp081te signal into a component SIgnal
the functlon for 1mprov1ng the space resolutlon, and the
rfunctlon for ellmlnatlng n01se, to only hav1ng the functlon"
for'lmproving-the space resolutlon

The 51gnal proce581ng 01rcu1t 123 of the electronic
apparatus 11 remalns unchanged as that hav1ng the.above~ :

described two functlons,.namely,'thegfunctlon.for MPEG—




nodules Thus -the circuit si ze i ncreases. In
contrast, mhen t he S|gnal processing circuits 113 and
123 are each provided using the. classification
adaptive -.95 . processing circuit, as shown in Fig.
22, ba3|cally, only the .storage capacity of each
coeff|C|ent storage unit 135. increases due to an-
“increase in the number of. functions. . -Thus, the
circuit size expansion is-ré&duced. By adoptlng
cl assificati-on adaptive processing as signa
processing, the signal processing steps and circuit

_ dd@@@ﬁh@uE@Hb@nd&@éehﬁdcbﬁégﬁuﬁéﬁléﬁ ﬁ@@ngﬁﬁnlihtln block
functions. . This is-clear fromFigs. 22, 25, :

dlsme@tﬁbﬁabkyth@czgkgLng to the cIaSS|f|cat|on adaptlve
" processing circuit shown in Fig. 22, signal
 pr.oTiesssignan moos e diidduitaniigus f et tns ilghal
~.inplemented without changing the physical
. procafssgur aﬁﬁom@fthetmmmbmme@sﬁmnpefﬁdm daxuwit the
136 for performing processing specialized in the
- elschgbeliprappssitigs stepradrds filsy @eiddrddtzg im the order
. product-sum operation of the tap coefficients and the
‘ingiedrediby dapsed Thimemowe-Bascrated series of |
processes by the signal proceSS|ng circuits 113 and
123'5%@@81&@1%0% Sd@nigdr Bwace sed ngofinanat W}énoﬁh‘éhe

- erles of processes is performed by software, .
el‘a? FatHe gl R Sumshvdre Ges Sins élllff@dar o0 that

' ofCQnEUtZe‘FBSuc}{]ccorcfingly,ocao 1ustt%rrtlon ellmlnated decoded
image is output from the I/F-121. : |

| The decoded ‘image SLgnal is. supplled to the‘sele;tor
'104.; The selector 104 supplles the decoded 1mage 51gnal
from (the I/F 121 of) the electronic apparatus 11 to the TV
;slgnal processor 106. |

 In the TV signal érocessor 106, the decodéd image
. signal from the selector'104 is. received by the I/F 111 and
supplied to,the éignal prbcessing clrcuilt 113.7'

" In the signal processing ciréuit 113, thé selector 174
féceives the decoded.imége signal éﬁdrselects the'space.'
 ré$0lﬁtibn'improveﬁeﬁt-prodessor.172. The Selegtor_1?4
: supplies the received decoded imagé signai-to the selected |
space resolution imbrovement‘processor 172. |

The space rééblution improvement‘prﬁcessor 172 performs
progessing td imprbve”the épaée reSolUtiOn:of‘the decoded

' image'signal,fromrthe_selector 174 and supplies the




~Fig. 29 shoms an exanple of the conflguratlon of : an
enbodi ment of a conputer into.which.a programfor.
performi ng the above-described series of processes
is installed. The programcan ,be pre recorded in.a-
hard di sk 205, which is a built-in recording nmedi um
included in the 96 conputer, or a ROM 203. ‘ :
. Al'ternatively, the programcan be tenporarily or
- permanent |y .stored (recordea Tn a renpvabl e recording
medi um 211 such .as.a fl-oppy disk, a .CDROM (Conpact -
Di sc. . Read Only Menory), an MO (Nhgneto optical) disk,
_reauDVDl@D{gl tmhgdes sqtal ecdi Bigd , sl amgnetiT di e Yeldctor
: seni conduct or nenory.  The renovabl e recordi ng nmedi um -

' 1721dzutpnt:beth@r1®m tieslyass sgnal f:e5h Aok age coftasiet ildn

.. addition to.installing the programinto the conputer

- improvendet ghoveessies cl TDeltb righno\sadil e troec dridi ivg.anedieun/ F

: 211, the programmay be wirelessly-transmtted froma

- 1ldewnl oad site to the conputer via.an artificial :
satellite for digital satellite broadcastlng or
t r dfshitelarar \/%1 suppliies ¢oepiPeivags sigephotR, for .
such as a LAN (Local Area Network)- or - the |nternet. :

exampleonpir éRT eeel s the 4 ras il &R proghiamlays a

communi catiqn unit 208, and the programis installed:
COTTEIRE? Qt-QrFqﬁﬂ%tdlsk 205 The conputer includes a

BB Eber e e SRR rrBbbbaAEss: Ao, Bpproms
o RS ST B BB
distortion is ellmlnated-from the resulting decoded 1mage
.signel fo~generate'diStortioﬁ—eliminated_deceded image |
sigﬁal; When the electfonic;apﬁaratus 11 and the TV signel
'proeessor 106 are electriCally eonneeted with eeeh'ofher_to
perform cooperative processing, an HD image generated by
.1mprov1ng the space resolution of the dlstortlon eliminated
: decoded 1mage signal can be generated
As”shown in the embodiments of Figs. 27 and 28; when
" the siqnalsﬁrocessing cirCuits 113 and 123 are‘provided"
dsing modﬁles (biocksj.corresﬁendihg to individual functiens,
‘the same number of modules as‘that of functions.of each Qf'
'the'signel precessing-eircuits ilB'and7123 are fequired. As
theanmberfef fﬁnctions iﬁcreases, so does the:number df "
'medules. Thus, the Circuit size increaSes

In contrast, when the 51gnal proce851ng c1rcu1ts 113

and 123 are each prov1ded u51ng the cla851f1catlon adaptlve




result of operating, by a user, an input unit 207 :
i'ncluding a keyboard, a nouse, and a mnicrophone, the |
CPU 202 executes - the programstored-in the ROM (Read .
-Only Menory) . 202.  Alternatively, the CPU 202  may

| oad. t he progran1stored in - 97 the | '

har d. di sk. 205, . the ‘program transm tted fromthe
satellite or-the network,. received at the

communi cation unit 208, an85installed in the hard

-di sk 205,'or .the-programread fromthe renovabl e
recording medium 211 attached to a drive 209 and

__ prbeétsghh%ecwcah@ has debisk 20% i1 %2, RAM{BANdPMonly the

-~ Access nory) 204 and" executes the program
Lstéﬁégédbaﬁhﬁltytbﬁ ERkh 283 PRL & i PEQELRS UM d N 35,

accordance with the -above-described flowharts or .

- inpreeessi agepesf anmedebyaddein - genfigat ionsaateibdd

- the above-described bl ock diagrams. |.f necessary, the

- ThGRY 2B2 outpuis &heepsos@ssicy iestddusdd. tHhe adopting -

I nput/output interface 210 from an output unit 206 : ,
-clapslOdcagian adiptiweupxbdyg&mnd 43 splgngl gnbeessing, the
- 'speaker, transmits the processing result fromthe _
3 ‘Slgo-nhmmraewm@rwtepaoa;d oriracidr dontfigyraicdessinagely
result in the hard disk 205. In this specification,

. ch@m@%e@hsengoSt:h@gqe@rlwftmﬂ@l@m p?hgsﬁammﬁhgangfm@ qus
uter to performvarious processes are not-
22n ngss%lﬂ‘iil 40 pr otR_RGEH FaL 1Y mR e dENg Fa Hdor der
described. in the fl owcharts. Parallel processing or

c ?%ﬂ%@%%‘é’r‘”br%@r% F(ré"ifssw eﬂliré?uﬁd:r SO g 9 - 22,
I ded., Th
S R R S Lt T

im &%5%%? Q&hoér rﬁ%ﬂ&fﬁé”tﬁéﬂgﬁgé?é%l conflguratlon of.”

the;productfsum operation circuit‘136 for performlng
processing spécializéd in the singlé processing step, that
.is, performing a préduct;sum operation of the tap
Cﬁefficiénts and the predictibn taps.

The above-déécribéd seriés of‘processes'by the signal
processing circuits 113 and 123 can‘be'performed by hardware'
orfsoftware. When the series'offproéeSsés:is performéd byr
software,ra ?rqgram,constitutipg the software-is‘installed
Ainto a computér‘suchras a'micrdcomputer.

Fig; 29_shows an ekample:of theiconfiguration_of an
.émbodiment of a computer'into which‘a program for performing
'the above-described seriés of proéessesﬁis installed. |

| The program can be pre- recorded in a hard disk 205,

'whlch is a bUllt in recordlng medlum lncluded in the



, FUrthernore, the progran1nay be‘transnftted_to.a
~renote conputer and executed by the renote conputer.
The. el'ectroni c apparatuses stored in the bays 4 of the:
bay-structure television set (Figs. 1 and 2) are. not
limted to the above-described DVD player. and.the
digital VTR The el ectronic -apparatus nmay be any type, -
e.g., a printer, an HD. (Hard Di sk) recorder, etc..
- Al ' though the tuner 104, theSd\+signal processor 106,
‘and the l'ike are incorporated in advance'in. . the
~TV.rack 'l (Fig..1). to provide the bay-structure’
tel ey si ; Figs. | and 2) in the.present
_qoéﬁ%g%#héﬁ ,gsﬁggt%ﬁﬁg' 104, the TV signal processor-
106y & diike rpged € -5 ACRLP ki B ,adyance
: in Hhe %?ac.ygftpﬁ gfﬁg%a%bFég;B%agﬁﬁggqﬁﬁgﬂytgﬁer
~ petRined By T S S r HAGRIHON n1 06 r Al AR IR R ghe
~~ .storedin the bay 4 of the TV rack 1 and used as one
- ne&l @RtIDN Su@PRA & USlodpy (SN @S e- R QiiciBRlt disc

case in which the two el ectronic apparatuses, nanely,

- Reddneorl; ity )nr Qae3sor (MeQfe tandpithe aal)eetifsd)i @ DVD
apparatus 11, perform cooperative processing has been

(Ditesiex 1 btk sa tHdwe lEIsc) ,Ceopeigakitle priekessirng my be
- performed by three or nore el ectronic apparatuses. The
. serciomirehtctaf mEmeoessi The nelmodeblkesiedesdingheaedium 211
above-described proces.sin.g, tinme resolution :
care rigatp v idpchys sealce ldedapiaciaget softhwariehe present
enbodi ment, when the el ectronic apparatus 11 is
st dne@ddatipg bayinssplihegbblpesprograneingpethei epmputer
set and electrically connected with the TV signal o
from the above-described removable recording medium 211, the
- program may be-wirelessly'tranSmitted from a-doWnload site .
to the computer via an artificial satellite for digital
- satellite broadcasting or transmitted by wire to the
computer via a network such as a LAN (Local Area’Network)-or
‘the Internet. The computef receives the transmitted program
_at a communication unit 208, and the progfam is installed in
the built-in hard disk 205. -

The computer. includeés a,built—ih:CPU (Central
Processing—Unit).202. An inpuf/Outpﬁt‘interface 210 1is
.Canhected,to.the“CPU 202:via a bus 201.  When a command is-
input to the CPU 202 via the input/output interface 210 as a
‘result of operatingr by a user, an input unit 207 including
a keyboard, a mouse, and a microphone, the CPU 202 executes

the program stored in the ROM (Read Only Memory) 202.

;AlternatiVely, the CPU 202 may‘load_the pro§ram‘stored in




. processor ‘106, " cooperatlve proceSS|ng is. perforned -
- 99 Cooperative processing nay be performed by a
plurality of ‘el ectronic apparatuses which are stored
in the bays - 4'and thus electrically connected with one
another or by plurality of electronic apparatuses
. which are electrically connected with one another via
"cables or wirelessly. In the present enbodi nent, the
coefficient storage unit —-18% ¢Fig. 22):pre-stores
-~ sets of a plurality of types of tap coefficients and,
by changing the set of tap coefficients to. be used,

théhﬁasﬁsdwfé $600t400 o4 S| Al ATOGeSSIY cifd Teul

I nstead of” pre--storing. t ap coef |C|ents for

| “—saﬁeﬁngt@gof hend Wistd O Of r e i ngy tﬁ{@f&%&hﬁﬁc%l%w tinit

in the coefficlent. storage-unit 135, the t

208pekhicieatsl Ty be dawnloades S o D& oyt qkﬁfogram read
- Specifically, for exanple, as described in Fig. I, a

fré|l th ar eidhoiiet € afe e Str0f egbd unt el bayt Greid the bayive

structure television set. Wien'a cel lul ar phone is

208t am@ding et el blay 13 Iaami)rﬁﬁltrk catd amtaunrctREON {@fandom -
- the.cellular - phone accesses-a server .on anot her
Acoesswifdmauch 24088 tdwed dxd@rireat &huiphmgﬁamadsAme&e@eagﬁy,
tap. coefficients. For- exanple, when the bay-structure
the JRYi 2D rpendftonims Rﬂqgﬁaﬂﬂnﬁqu<anuuaﬂaa¢ewmnmham@eher
: el ectronic apparatus, if the el ectronic apparatus '
'ab%Y%T@CW&%ES@WCﬂ‘@Et@O@fIf iRgicsipss ingh@exrgprned by the
~coefficients may be downl oaded fromthe el ectronic

CongiBR ieonssighdway | the ﬁWramieiS@rmb@@abdpﬁéc dhagaps -

__Structures of
If necessary, the CPU 202 outputs the proce551ng result via

the input/output 1nterfece 210 from an outputrunlt 206
_ ihciuding an LCD (Liquid CrystallDispiay)-and a speaker,
_fransmits the_prdceSsiﬁg reSult from tﬁe communication unit
‘208,'0r7records the proeessing result in the”hard disk 205.

In.this specificaﬁion, processing steps for writing the-
-program causingrfhe computer'tO'perfofm various processes
rere.not necessarily processed'in time series in the order
"Qescribed in the flowcharfs!r Parallel proceeeing.or
individual proCessing (e;g;; bafaliel proCessing'or cbject
processing)'is alseeihcludedf | |

. The program mayrbe'processed%by e sinélecomputer or
_distributedly processed by a plﬁrality of coﬁputers;
_Furthermore,.the program may be transmitted to a remote
ecomputer'and eXecuted,byethe remote computer.

_ Thelelectronic-apparatuses stored'ih the bays 4 of the




--.10 0 the prediction taps and the.clas.s tap may be
downl oaded from the outside. As described above, when
tap coefficients are, domnIOaded fromthe outside, the

- tap coefficients that are downl oaded (hereinafter
referred to as the downl oaded tap coefficients) need
to.be stored in the coefficient storage wunit 135
(Fig. 22). Thus, the coefficient storage unit 135
needs a storage area for st8Bing the downl oaded tap. -

. coefficients. The coefficient storage unit 135 is
thus- provi ded with, besi des a. storage area for

b t e C IGi f. OF;
PR ALRREMIGE SH] o 00 b iniees

to CERPOSh £4 CONROPEN d ORRY §5 B Wi} (AR GoRS fdle 190 vHer

i npl enenting the mnimmredquired. function of the TV

el6tgnchic PiHSLESOIs 10B) ba aﬁtpr@&% aredy f,0n $hahidag,t Ba HD
-downl oaded .tap coefficients." In thi's casé, when the -

(Hakmwnrgmkxkégﬂxdgxﬁfemaents are not used, the storage
- area of the coefficient storage unit. 135 is wasted.
. The\ldueflghc itert tstherad® unithel 35 ssghhlUsppoovsded w6h
' the m nimumrequired storage area and pre- stores, in
and hilye stidteage arigmotpreatiad numadegniceednt &he TV rack 1
- coefficients. In order to use downl oaded tap
(Fichef¥)i dicemrovidehd hgohawoadatictoetks iteilentisiane sston&dgs .
in the coefficient storage unit 135 by.overw.riting *
1 angdk &t diagdeamegsent ermboddgeat, whentunkes dédnl haedV

tap coefficients 101
SLgnal processor 106, and the like ‘need not be 1ncorporated

in advance in the TV rack 1. In other words, each of the

~ tuner 104, the TV 51gnal processor 106 and the llke may be
.stored in the bay 4 of the TV rack,l and used asponeh

electronic apparatus.

In'the present embodiment, a case 1in which the two
electronlc apparatuses, namely, the TV signal processor 106
and the electronlc apparatus 11, perform cooperatlve'
proce551ng has been descrlbed. ‘However, cooperative
:proce551ng may be performed by three oxr more electronlc
apparatuses  The contents of proce331ng 1nclude, besides
.the'abOVefdescrlbed processing, tlme-resolutlon'creatlon,
graynscale'oreation, etcl | |

In the present embodlment, when the“electronic
.apparatus 11 is stored 1n the bay 4 of the bay—structure
telev151on set and electrlcally connected with the TV signal

processor 106,*cooperative3processing is performed.



~ becorre. . unnecessary (for. exanpl-e, mhen an electrlca
-connectlon wi th another -el ectronic apparatus is
br oken), the coeff|C|ent storage unit 135 again nust
store. . the pre-stored tap coeff|C|ents In order to
‘do so, the coefficieént storage uni't 135 needs to
mai ntain the pre-stored tap. coefficients. when
overwiting the storage area for storing the
downl oaded tap coeffici ents99Thi's can be perforned by,
‘as indicated by the dotted line in Fig. 15, providing
a storage medium such as an HD (Hard-Di sk) 107

-cd%@%?ﬁ%&@gdﬁtséess£ﬁgf # %Oﬁeggor?%g b%g:g? %;%E t&h;f-

store coe

el EQE@E?F;Qbﬁﬁl‘géug@ Qﬁlcﬁ%% aé Peel nlrtl hﬁtégl%a;ﬁg tti’] and

asl| ca € Sl ngle coe C|en menory

'thu%o@fLEbE!r?E&lﬂzoééﬂﬁeHE‘eél Af»éh'&néh Srbodi e %y
25 en one

st oreS.- one ‘set O_ t ap. coef 1clrents.

‘plﬁgthtyt@@ e§@§tfbﬁi§n&ﬁp&?@@@§e§ew§iéﬁQgtérbféﬁ%rlcally

singl e coefficient nmenory 163n due to a | arge nunber

confebtts 0fthapneoghbiiceenksa GFallar@e wirdRIs oy,
cl asses, one set of tap coefficients maybe stored in a
pl L[l‘zaHtH:e/ e saedf fdnﬁicﬁ”ﬂmer@”&'ﬂee%mﬂehﬁ storage unit
coefficient nenories 1631 to 163N Al'though a case in
13whiEhgan22 ragee+ stqrox essted dtisa fibemnl ideserf kptds of tap
t he- present enbodi nent, the present invention is

coapplctemts amda I@}asaehanqu.nmlti’te el mﬁ)rtame:daﬂ@o&nts to

processed -- 102 ‘Industrial Applicability As described
be aberd, cvoores nghe ofurtret:prregefntthm\ﬁelrmain processing .

circuit 113. Instead of pre storlnq the tap coefficients

for changlng the functlon of the 51gnal proce551ng circuit

.113 in the coeff1c1ent.storage unlt 135, the tap

coefficients may be downloaded ffom'the.outside.

Specifically, for example, as described in Fig. 1, a

~cellular phone can be stored in the bay 4G of the bay-

structure television set. When a cellular phone is Stored-

in the bay 4G; a communication function of the. cellular

- phone accesses -a server on ancother network such as the

Internet and . downloads necessary tap coefficients. For
example, when‘the bay-structure television'set is

electrically_COhneeted with another electronic apparatus,.if

the electronic apparatus stores necessary tap coefficients,
the tap coefficients may be downloaded from the electronic

'apparatus.

Similarly;.infotmation regarding'the'tap.structures of



mhether or ' not another apparatus i s connected I's
detern1ned The function.of processing an input signa
changes between ..a. node in which the other appar at us
is connected and a node in which no.apparatus is
connected. Accordingly, a plurality of -apparatuses.
can -cooperate in sharing the task of processing the
"input signal to achieve a processing result of “hi gher .
~quality than that achi eved 130 i-ndependent proceSS|ng
by a single apparatus. According to_the present
i nvention, an el ectronic  apparatus which operates

Y
th%Q?%@%S?‘% A0 04 ol el el PO PO R £ron
théesetyiqg or outputting a. signal is stored in a
- cavity- shaped hol der, and a .connection term na

i noldIdRG R CHIRGE hRPANY dod e iRekden s
connected with the. S|gnal. termnal of the electronic

doRpDeE @ dISEr e Cieieli gl 3idd hecred acdy o< BRPAIAIUIeS tAlg e
© easily: connected with each other. According to the

. doyot bssidd | (herd it fidSdrfateo .4 anedemwn foadsid tap

term nal connecting with a connection .termna

- coefitiaided 9)n resbrimedtd artpanklirofthae. sio@fa‘ge:lrem storage
havi ng, in a hol der; the connection panel including

unithel ¥onrRicti & t-er Mwel, tthebescel fiitoriend Isyroceree ctned 135

" with a signal terminal of an electronic apparatus. A -

- neads chd Tg@gd mdaad €9 ra ssegdng ttdrenideain loadedcttippg wit h
the signal 103 term nal of'the el ectronic apparatus

coﬁﬂﬁ%ﬂi%ﬂ%ﬁates i ndependent |y and which includes at

Ieag one Si naI termnal, which_.is. exgosed to the
: edgoeﬁg} F@EEI@FﬁﬁaS? unit 135 is thus provided with,

 besides a storage-area‘for storing the'mlnlmum.required-tap
'coefficients {for the TV signal processor 106, for exaﬁple,
composite/component conversion.tap'coefficients for
implementing tne miniﬁum required function of the TV signal
processor 106}, a storage'area for storing the.downloaded
-tap coefficients

In thls case, when the downloaded tap coefficients are
not used . the storage area of the coeff1c1ent storage unit.
'135'1srwasted. The coeff1c1ent storage unlt 135 is thus
lprov1ded with the minimum requlred storage area and pre—-
stores( in thlS storage area, the minimum requlred tap |
coefficients. In order to use downloaded tap coeff1c1ents,
the downloaded coeff1c1ents are stored in. the coefficient |
'storage un1t1135_by_overwr1tlng the storage area.

In'this“case; wheh,the.downloaded tap coefficients




outputting a signal. Accordingly, when the electronic:

apparatus is stored in the storage rack,. the.

el ectronic apparatuses are easily connected with each

other.. According to the present invention, a storage
“rack is .provided including at |east one cavity- shaped

hol der for storing an-el ectroni c apparatus which

oper at es |ndependently and whi-ch includes at |east

one signal terminal, whi.ch & exposed to the outS|de

for receiving or outputtlng a signal- and a

connecti on. panel which i's in the holder and which has

beaom@nﬂﬁﬁéw@s&ﬁymmf SRARETL ) Nghat tdh tdie i gnall
termnal of the electronic apparatus. Accordingly, the

_corhect Lo wieppanat isr as Be easd ye camraexett&ﬂs Wid heaehy, the
ot her. According to.the present invention, signal

copfbiesasnngs teange fonit pE3 S cigd i1y mignal tqued agss ip1@-stored
' i.ncludes an arithmetic operation unit for performng
‘tapnceeffhmitnics opelmtd e usingld agp,c défd icciediftisi@md an
' i nput signal. The arithnetic operation. unit perforns
- Steregrl uiprlocedsingeds taw doriddsian wihieh prig-radtoraxdd tegcond
functjons w thout. changing the.physical configuration
- CO%EfJa?Je@frte%MheﬂbrOWW@%nﬁg theocdesians agacitalt s8Qring
‘one processing step. The circuit size expansionis

the rﬂ%ﬂblrcwﬂ@rﬁ é’dip corff igentis:  Ahstocage beagrigrmed by,

' .sto i ng-a oni.c ar tus whi ch _oper ates -
HH%;&‘@?&F&E ch’r?d C{;%tzﬁﬁf%ﬁa%dés Fdg | éégt P6ﬁé’l§‘ﬂ&ﬁaﬁ
tern1na| mhlch i S~ ex ed' - t-o the. outside,

StOd o S&ﬁ%lﬁ% WS g D183 1007 Sppopased with

the selector 104.. In other words, the.pre -stored tap
coeff1c1ents in- the coeff1c1ent storage unit 135 may be
' maintalned in the HD 107
N Ba51cally, the 51ngle'coefficient nmemory l63n in the
coefficient storage unit 135 in the embodiment of Fig. 25
stores one'seﬁ of tep.coefficiehts. When one set of tap
coefficients cannoh be-storedlin the single coefficient
memory 163, due to a large numberrof-bits of tap
: ooefficients or a large number of classes, one‘eet of tap.
‘coefficients may‘be stored in a plurality of coefficient'
-memorles among the coefficient memories 1631 to 163y.
Although a casé in which an 1mage is. prooessed has been
Vdescribed in the present embodiment the present 1nvention
'1s_applicable to a case_in which audio:or the like is

processed.




.conprising: at |east one holder in the shape of a
cavity for storing the electronic apparatus; and. -a’
connection panel -including a connection terninal :
connecting with the signal’ terminal of the electronic
apparatus, the connection panel being provided in.the
hol der. - 2,. The storage rack according. to. claim1l;
wherein.the connection panel in the hol der includes
the connection. termnal™ t‘?2 e connected with the
signal'-terminal of the.. . .-electronic apparatus
- when the electronic apparatus is stored .in the
Inbokdeial 3apghecasibiage rack according to claim 1,
further conprising a connecti-on apparatus including: a
- i orEd de&nrﬂbuﬂLﬂhdﬁﬁﬁbadodﬁﬂlnhetﬂlﬁﬁb pesreeti A8vention,
. wWth the connection termnal provided on the
-wheblmaewr amo paaed theanabpard0sis d sseconddtace JanfdeLt@mgned
a second.term nal -connecting wth.the-signal termnal -
Thipf fl@lhetlorelceﬁtpmmesepparat usiputheriginal whemddse between -a
el ectronic apparatus. is stored in the hol der, the

- mogd¢ giv| Whihhi the @ither rRegrAtest iion coaneiatald @ict kemode in

holder are apparatus. 4 . The first face .5 . The
thlch no apparatus 1s connected Accordlngly, a plurallty

of . apparatuses can cooperate in sharlng the task of
- processing the lnput signal to achleve a processing_result
cbf_higher quality than that'echievedxby independent
processingnby e Single'appafatus; - |
A0cd£ding to the presentrinvention, an electronic
-apperatus'which operates independently and which inclndes at
least one signai ferminal, which is exposed'to tne”outside,
| for receiving or outpntting a signal is sfored in a cavity-
shaped‘holder?'and a connection terminal included inre
- connection panel in the hoider is connected with the signel
Vterminal'ofeﬁhe electronic apparatus. _Accordingly, tne |
-2eiectronic'apparatuses are easily:connected with each other.
"According-to the present invention,'a first face
tlncludes a flrst terminal connectlng with a connectlon
Wtermlnal lncluded in a connectlon panel of a storage rack
hav1ng, in a holder( the connectlon panel including the
‘connecﬁion terminel.torbe.electrically connected-with‘a
;signalitefminel of an electfonic epnarecus. A second face

includes a second terminal connecting with the'signal




connectiion ‘electronic 6 The connected with each
the.-.electronic apparatus and connection panel in
the other via the-connection storage rack according
toclaim3 ., whereinthe is |located on the backside
of the second-face. storage rack according to, claim"
3:, wherein the apparatus includes a slot for storing
t he apparatus. storage rack according to claimb5.
wherei'n the hol der stores th& connection apparatus
with the slot storing the electronic apparatus. 7 .
The storage rack ‘according to claim®6,. wherein the

}:terﬁhhﬁi B@CgheSeﬂeE@ESni@aap§§$§%hst&ﬁiéﬁ”Hﬁ%?éﬁgg panel -

. in the holder when the connection apparatus 1S stored
:1nd€pbﬁ§eﬂ@lﬁeﬁndThﬁl§ﬁOiﬁ@Fu&@§Ka@CﬁéH§%rﬁhé‘%fﬁ

wherein the second face is a, face that faces a ace

-tetﬂ@hédlnﬂhibﬁ §$g€ﬂ#o§@dnt@a&h@fout81de, for rece1v1ng or
the' el ectronic. apparatus when the electronic.

oudppataiéisai sighal ed Afcéf@indDf, when -thelhal SHYAGR: -
rack according to claim' 3, wherein the, first
apperatual 15 sstospdsi e dterdda stadlgeectnf dltronic
~ connection apparatus.at a fixed position. ,
appara ospending. edsily connected with each other.,

According to the.preéent.invention, a storage rack is
.pfovided'inclUding at least one cavity—shaped holdef fori
storing an electronic apparatus which operates independently
‘and which'inCIUdee at least one signal terminall which is
exposed to the outSLde, for. rece1v1ng or outputtlng a 51gnal
and a connectlon _panel whlch is in the holder and whlch has
a connectlon termlnal connectlng with the signal terminal of
the electronic apparatus. Accordingly, the electronic
apparatus are'easily connected with each otheri rAccording
to the‘present invention, signal proceesing means for
performing signal proceseing includes'an a;ithmetic
operation unic for performing an arithmetic operation using:
‘taplcoefficients and an input sigoal; The arithmetic
operatlon unit performs SLgnal proce551ng in accordance w1th
flrst and second functlons without changing the phy31cal
conflguratlon of a circulit for performlng proce551ng
spe01allzeo 1n one processing step. -The circuit slze

expansion is thus prevented.



106 the position of the cbnneCtion,terninaI'prodeed
~on the connection panel . 10. The storage rack '
according. to claim3., wherein-the second terim na
- provi ded on the. second face ‘'of the connection
apparatus at a fixed position corresponding to the-
. position.of the.signal tern1hgﬂ provi ded- on-t he
el ectroni c apparatus. 11. The storage rack. "according
~to claim3, wherein the second term nal. provided on
the second face of the, connection apparatus is
movabl e. 12.. The storage rack according to claim 11,
wherein the - second terminal slides over the second.
ClFé@% 13. The -storage rack according-to claiml’
" wherein the second. face includes-holes.. and the
second terminal is insertable. into an arbltrary one

df .tha bebesge ldack hEoStsicaday aek e dnie tagpakatﬁs |
1 , wherein the connection termninal provided on the

" whiohnepératep anaiepaldbrﬂﬂqs etidavhdchi Xad1pdsist henleast one
-15. The storage rack. 'according to..claim1l , wherein

sighel coemeiotdlon Wharah s eppowedeﬁooﬂhéheutemdectfon
. panel is novable. 16. .The storage rack according to

: re@@%ﬁxn@.Oranﬂnﬂﬁtlngbﬁpsusnag,athéusabrageorahblders
- 17. The storage rack according to claim 16, wherein,

. Congpvek ididsct r oni ¢ appar.atuses are stored in two oor

-nore_of . the
at least one holder in the shape of a cavity for

. storlng the electronlc apparatus, and
a cohnectlon panel-;ncludlng a connection terminal_'
eOnneetind wiﬁh the signal'terminal of the electrenic
~apparatus, the connection panel beihg provided in the holder.
2. 'fhe storage rack acgdrdingftOUCLaim-l ; wherein the'
connection panel in the holder lncludes the connectlon |
terminal to, be connected with the- 51gnal termlnal of the
helectronlc apparatus when the electronlc apparatus is stored
-in the holder.‘ | A -
3. The_storage rack aecérdihg te claim’l ; further
'comprlslng a- connectlon apparatus lncludlng. |
f a flrst ‘face lncludlng a first. term1nal connectlng w1th
:the conhectloh termlnal provlded.on the connectlon_panel;

and




107 plurality of holders; the. ‘el ectronic apparatuses
stored in the hol ders are electrlcally connected wth
one another. = 18. The storage rack according to clalm
1, wherein another electronic apparatus is

: |ncorporated t herein,.and when the el ectroni c
apparatus is stored in the hol der, the electronic
apparatus and the other electronic. apparatus. are
el ectrically connected with % h other. 19. =
A-connection-apparatus. for. el ectrically connecting an
el ectroni ¢ apparatus . whi ch operates. i ndependently and
mhl@hsaﬂchddéecat1m@£ud1mgmasﬁepuﬂdtﬁﬂnmﬂndL odmnﬁmtlng
i S.exposed to the outside, for receiving or . -

WL@@tEbﬁtSﬁgnalstgnain&lthfathetelaQErwmmm appgrdtsing a -
connection pane.l.including. a. connection- ternna

ol ctRPFRHM yWhhridhs | keI ihentagdlus tier mitealedofin the
the. el ectroni ¢ apparatus, the -connection panel -
h%@?ﬁg bRevs Herr | ntatmiraktobtheict lRELIGR I @RI s and.

cavit the copnection appar at us corrprl Si ng. .a

the; pepnpgtion nc TR £ F | FRe R Halon: diafedk ity tha h

e-connection te rovi ded on the connectiaqgn
h‘%‘?ﬁa B¢ QISR d@]ﬂtﬁ} 4Eh a?ﬂle% Seéedte ragpection
Lng a. second terninal connecting wth
ap%%fégggnal term nal "of the electronic. appar at.us.. 2Q

e RPN RIS AREHL 0 d0H 3 1L %’Pgaelﬁl the
ritde ral des ) é)td%ﬁ:id gﬂ'@'thf eﬁﬂ&?éld%f o"'fheth%I 091&' %ace
apparatus an e connectlion termn
she’ Oﬂ@eé%tor‘a%"e %‘E@J a‘d&c}ﬂ?ﬁrﬁgo%o clalm 3:, wherein the _
- connection apparatus 1nc1udes a slot for storlng the
electronlc apparatus., : |
-6'. ‘The storage rack according to claim 5, whereln the
holder stores the connection apparatus with the slot storing
the electronic apparatus. |
7 . The srorage rack according:to claim 6;-wherein the
first face is a face that faces the connecrion paael in the
~ holder when the connectlon apparatus is stored 1n the holder
B;f The. storage rack accordlng to clalm. 5, whereln the
second face 15 a face that faces a face 1nclud1ng the ‘signal
. termlnal of the electronlc apparatus when the electronlc
apparatus is stored in the slot. |
9L The storage rack accordlno to clalm_ 3. whereln the
flrst terminal is disposed on the first face of the

~connection apparatus,at a fixed pos;tlonacorrespondlng.to ;




hol der are eIectrlcaIIy connected with each other

21.. The connection apparatus. according to. claim 19,
_wherein the-first- face is |ocated on the backside of
the second. face. 22. The connection apparatus
according-to claim 19, further conprising.a 'slot for
'storing the el ectronic apparatus. 23. The connection -
apparatus according to claim22., wherein the signa
termnal of the electroni ¢ aﬂﬁaratus and the .
- connection termnal .of the connection panel i.n the
hol der are el ectrically connected w th each other by

thet posngiohhefsthé tanhbet sé0ragenimek pidieidddlon the
storing the  electronic apparatus. 24. The connection
Coappatabuspanebrdlng to claim 22, mherein,the-second
fade is a face that faces a face .including the signa
Y& i Bhe otorh@eercckrammordqmgutntﬁiammem,tmmereln the
el ectronic.- apparatus is stored in the slot. 25. "The
| Se@@ﬁﬂeﬁ?r@hn@bpaﬁamx&we@xﬁqurﬂpa(ﬁeﬂqmdnfﬂme ofhdhai n
: the first face. is a face that faces the connection
Coppferion WRAFRIHRra et PHrd @eHddcno s oapsEPands ngs to
stored jn the holder 26. The connection apparat us

, th%&%%#lrfg“ tQf the AiAneet terfdadi Provdded: sn téem nal -
_ osed on-the-first face at a fixed position: -

el%ﬁﬁ %ﬁéﬁ) %QFﬁhe position of the.... connection.
term aI OVIded t he. canne panel

2 TR A o e or R GPutig Ro i alhFESIn the

second terminal provided on the second face of the
connection abparatus isAmovable; | |

12.. Thelstorage fack‘aCCOrding to Ciaimtll; Wherein'the
second terminal slides‘over the second. face; |

.13; The storage rack accordlng to clalmll , wherein the
. second face 1ncludes holes, and the second terminal is
insertable 1nto an arbltrary one of the holes
14 . The storage rack accordlng to clalm 1, wherein the
- connection termlnal provided on the connectlon panel is
-dlsposed at a_flxed.p051tlon.

15. The storage‘tacklaCCOrding to:claim 1;; wherein the
coonection terminal'provided on the.coﬁaectionspanel is
.movabie. - o o
| 16 . .The storage rack accordlng to clalm 1, further
comprising a plurallty of holders. |
7. The storage rack accordlng to claim 16( wherein, when

electronic apparatuses are stored in two or more of the




wher ei'n ‘the-' second. .terminal is provided on the
second face at af i xed . position corresponding to the

a position of the signal teérninal provided on the

el ectroni c apparatus. 28 . The connection. .apparatus.
according to claim 19, " wherein the second term na
‘provided on the second face is. novable. 29 . The-

- connecti on. apparatus acCprﬂ¢pg to claim 28, wherein
-the second term nal slides er the second face. 30 .

The connecti on appar at us ‘according to claim 28,
wherein the second face includes holes, and the second

-Phugradiidyl oifs hoddersabkhe ehEOtaqnacbappawqtusaﬁ sfordik in
hol es. 31 A storage rack system conpri sing:

the deldeaisc argppapat uscahl zhcopeeated wmlepmmancu;her.

and which includes . at. |east one signal ternina
 #i-chThe Sés?ﬁégedr%kt pecordingeto fekaimecdi vihprsin
g& uttln% gnal ; and a storage rack
anpkheg; gLe §r9ﬁécefiee%¥ew% Jaepnamamoramrté}qm% and

rack j ncludes: at | east' aone. hol der.

t .
¢ e B H e LECERATAF (ARPaTadis iy SERE °8) dBt LBA polder,

R D AT e soparate

e oni par at u the connecti on
are Her%g ellér%lp$0w t{e t"ﬁleta}ﬁ glr St'hff The storage

@Ck ﬁyé&‘?z%@'&f&{dé ]:taocusdﬁrme%]e'ctrljcja(ilx §55%%rtmg an

ConprISIng a connectl on-. apparatus, Wwhere
ele@EEEE%%'éﬁbéﬁ&%ﬁé“ﬂﬁidﬂuaﬁé¥§%es independently and which
includes at least one 51gnal terminal, whlch is exposed to

the out51de, for rece1v1ng or outputtlng a 51gnal w1th a

storage rack comprlslng ‘a connectlon panel 1nclud1ng a

‘connection terminal electrlcally connecting with the signal

terminal of the.electronic apparatus, the connection panel

”being_provided in at least one holder in the shape of a

. cavity, the connection apparatus comprising:

a first face includingra first termiﬁal'connecting'with

;the~connection terminal:provided on the.connectioﬁ panel of .

',the storage rack and.

a second face 1nclud1ng a second termlnal connectlng

'w1th the’ 51gnal termlnal of the electronlc apparatus.

2Q0. The connectlon apparatus accordlng to clalm 19,
whereln, when the electronlc apparatus ls stored in the

holder, the 51gnal termlnal of the electronic apparatus and

.the-connectlon'termlnal of-the-conneet;on panel in -the




a first face |nclud|ng a flrst tern1na| connectlng
with'. the connection term.nal provided on. the

'connectton'panel; and' a: second face including
a.secon'd term nal connecting wth the signal -
term nal  of :the-electronic apparatus. ' 33. The

storage ' rack system according to clair' 32., '
wherei n, when the -electroni appar-atus anng Ww'th
the .-connecti on- appar at us; t48stored in the hol der,
the signal terminal of the el ectroni c appar at us and
the connection, ‘terminal of the connection panel in
hdtherhatdeeleatelcalbptcomnectedxwﬁthﬁ&athMqﬂheeach:
other via the connection +ap-a atus "
21' The connection - apparatus accordlng to claim 19,

-whereln the flrst face is located on the back51de of the

second face.

22. The connectlon apparatus accordlng to clalm 19,

further comprlslng a slot for storlng the electronic

'apparatus

- 230 The connectlon apparatus accordlng to clalm 22

'wherein‘the SLgnal terminal of the electronlc,apparatus and
- the connection terminal of’the connection panel in the
' holder are electrlcally connected w1th each other by storlng

‘the slot in the storage rack the slot storlng the

‘electronic apparatus.

| 24. The connectiOn apparatus-according to claim;22,

whereln the second face is a. face that faces a face

~including the 51gnal termlnal of the electronlc apparatus

when the electronlc.apparatus is storedlln the slot.
25. - The connectlon apparatus accordlng to clalm 19,

wherein the flrst face is a face that faces the connectlon

panel in the holder when the connectlonlapparatus is stored-

. in the holder.

26, The connection apparatus according to claun19

wherein‘the-flrst terminal i5. disposed on the.flrst face at

- a fixed position corresponding to the'poaition of the.

 connéction. terminal provided on the connection panel.
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27 . The.connectionrapparatus‘according t01c1aim 19,
wherein thetsecohd'terﬁihal is'prouided on the second faced -
cat a fixed pos;tlon correspondlng to the p051tlon of the
srgnal termlnal provrded on the electronlc apparatus

:28 . The connectlon apparatus accordlng to clalm 19,_
whereln the second termlnal prov1ded on the second face is.
movable. |

29 . The cOnnectiou.apparatusuaccording to'claim'ZB,

" wherein the second terminal slides over the second.face.

30.. The connectlon apparatus accordlng to claim 28,
'whereln the second face 1ncludes holes,_and the second
termlnal is rnsertable.lnto an arbltrary one of the_holes.

31 . A storage rack system'comprisingr |

an electronic apparatus which operates 1ndependently
‘and whlch 1ncludes at least one 51gnal termlnal whlch is
. exposed to the out51de, for recelv;ng or outputtlng a
51gnal, ‘and

a storage rack -for storlng ‘the electronlc apparatus, -

wherein the storage rack includes: | -

._ at least one holder in the shape of a cav1ty for c
storlng the electronlc apparatus, and

a connectlon panel lncludlng a connectlon termlnal

: _connectlng with the 51gnal termlnal of the. electronlc
apparatus, the connectlon panel belng prov1ded in the. holder.'

.30 VThe-storage rack system accord;ng to claim 31,
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“further comprlslag a connectlon apparatus,.whereln the A
,eonnectlon apparatus lncludes._' _ |

| a flrst face 1ncludlng a flrst termlnal connectlng w1th‘.
‘the connectlon termlnal prov1ded on the connectlon panel{
- a-hd |

a. sécond face'including a - second terﬁiaal dopaecting
with the ‘signal terminal of the <lectronic appatatus.

=33: The storage ‘rack system accordlng to cla1n132

whereln, when the electronic apparatus, along w1th the
connection apparatus, is stored in the holder, the signal
terminal of the electronic apparatus and the connection .
tErminal.of the connection panel in the holder are
electrically connected with each other via the connection

apparatus.




