*159159* 1 *(@00002* DESCRI PTI ON SI GNAL' PROCESSI NG RATUS, STORAGE
RACK, AND CONNECTI ON "APPARATUS 5 Techni cal Field The present invention

- relates to signal processi ng - apparatuses, and nore. 61 mlﬁ l el ates
too a signal processing apparatus for enabl ing, when a Mﬂ” ’mu
appar at uses are connected wi'th- one other; "the apparatuses t.o,10 cooper ate

"~ in sharing the task of processi ng an |nput si gnal by\crﬁngrngﬁe—feunetl on

- of each appar at us, t hus "achi eving a: processing result r quality
than that . achi eved by independent pr Jeessi ng by a si ng”@ Em@ﬂmﬂ"ﬂ@ |
Furthernore, ~ the present invention relates-to storage r

connection apparatuses, and nore particularly relates to a *c¥®@tage rack
and a connection apparatus for eamdGRIEDIUNCtI Ng el __ectroni'c‘.ap'par atuses,

- e.g., AV-(Audio Visual) apparatuses, with each other. 20 Background Art

- For exafpGEALIPROCES SIS KMMW%M@GM%@KﬁWD%@W@@I@@' :
~Versatile Disc) players are used by connecting themto télevision sets for
Vi ewi ngABRSRATESeni ng to images. and audi o played: Specifically, images and
_audlo pI ayed by 25 a di gltal VTR or the like are supplied to a television -
set, . R . ) . : : . - o
5 Technlcal Fleld

The present lnventlon relates to 51gnal proce551ng
apparatuses, and more partlcularly relates to a s1gnal o
proce551ng apparatus for enabllng, when a plurallty of -
apparatuses are connected w1th one other, the apparatuses to

10'lcooperate in sharlng the task of processrng ‘an 1nput 51gnal
by changlng the functlon of each apparatus, thus achlev1ng a
processrng result of hlgher quallty than that achleved by‘ |

: 1ndependent proce551ng by a 51ngle apparatus Furthermore;.

the present 1nvent;on relates to storage racks'and- |

_15 'connection apparatuses,.andrmore partiCulariy reiatestto'a-
storage rack and a'connection.apparatus for easiiy- |
connecting:electronic apparatuses, e.g;, AV (Audio Visual)

apparatuses, with each other.

20 'Backoround Art
.For example, digital VTRS (Video Tape Recorders) and
'DVD (Digital Versatile Discj-players are used by connecting
them to telev151on sets for v1ew1ng and llstenlng to 1mages
and audio played. Specrflcally, images and audio played by

' 25 .a digital VTR.or;the'like:are supplied to a television set,



2 -and the inages are displayed. on a screen, and the audio is output from
a speaker. As described above, when the television set outputs the .inmages
and. audio played by. the digital VIR sonme of signal 5 processing circuits
included in the television set do not particularly performprocessing. In
other words, for.exanple, when a conponent signal is output from:the -
digital VIR a si gnal processing circuit for converting a.conposite signal
into a conponent signal in the 10 television set is not particularly
required to perform processing and thys idle. As described above, when the °
“television set and the digital VIR afe connected with each other, if a
signal = processing circuit incl uded in the tel evi sion set. and a 15 -si gnal
processing circuit included in the di gital VIR cooperate in sharing. the

- task of apxrdocté&lmga@sswg:mldmm}aymi can a r|geeor, audi dhea hidjheri-squal ity

i mage and- audi-o can be ‘offered to a user. At the same tine, for exanple,
AV apparattpsés fageh aaspekathe digital VIR the DVD player, and the

tel evi si on set “operate independently. In order to view listen to inages

and audi 0 pl &yedebgriheddpgoral vERnathe tréepipiphayet, othputdi gheal VIR
and the DVD pl ayer need to be connected to the television set. 25 In other-

~words, tReIgSgiEnd arRC Rify VDI Hdyferd i dHrid ! VTR, some of signal
5 processlng c1rcu1ts included in the telev1510ﬁ set do not
_particularly perform prooessiog..

:In other wo:ds,pfor_example, when a component signal is
output from the.digital.VTR, a signal processing'oircuitffor
.converting a composite signal into a component signal in the

10 television_set is not particularly required to perform |
| processing and thuS'idle._ - |

IAS described_above, when the:television.set and-the
digital VTR-are-connected with each other, if.a signal
proceseing cirouit'inoluded in the television set and a

15 .Signal processing circuit'iﬁclUded-iﬁ the digital VTR |
cooperate in sharlng the task of proceSSLng a 51gnal such as
an lmage or audlo, a hlgher quallty image and audio’ can be
.offered to a user;

| At.the same time,-for example, AV apparatuses euch.as

20 .the digitai-VTR;fthe.DVD player, and the television: set
operate lndependently In order to v1ew/llsten to lmages
and audlo played by the dlgltal VTR and the DVD player, the
digital VTR.and the DVD player need'to be connected to the
'teleQiSion set; |

- 25 In othef_words,'the;digital'VTR,_the DVD player, and



3 _the television set are generally provided with, at the-back thereof,
term nals, which are exposed to the outside, for. receiving or outputting

i mges and audio: CQutput terminals of the digital VIR and the DVD pl ayer
and input terminals of 5 the television set are connected with one anot her .
by predetern ned cables,. thus allow ng-i mages and audi o pl ayed by the
digital VIR and the DVD player to be output fromthe television set. For
exanpl e, when two AV apparatuses are connected with 10 each other, three
cables are required for images and audio .fromthe L (Left) and R (Right)

- channel s. Connecting the AV . apparatuses with each other using cables is -
cunbersone. As the nunber of AV .apparatuses to be connected with one
anot her increases, so does the nunber of cables required for 15 connecting
“the AV &pparatesésient Beénaranoeneraléahpaoviged Wagh(aptatemback etc.) =

~thus becones conplicated. Disclosure of Invention In view of. these

cfrcunsFBﬁéé@friF¢F§i§ﬁl§bj@@ﬂcéfaFﬁéexﬁgsﬁﬂe§@n¢hﬁn@éﬁ§ﬁ§ﬁrt€Oénable.a'_
plurality of apparatuses to, K cogperate in sharing the task of processing an.

_ input sFGREFVIBY ERaRYRYHHB Y dREORSN 3B EXCH CappR&PUS, teRTdNALHI eving a -
processRg.esull of, niger qualil yhhan Lhal achieved by plndopendent
'thefyre%ﬁgttélévision set ére1cqnne¢ted with one anothef-by: ' E

_ predetermined ¢abl¢s; thﬁs'alibwing images and‘augio'plaied
by_the digital_VTR aﬁdfthe'DVD'player to bé oﬁtput from ﬁhé

' television set. - | .

For exampley When_two AV apparatuses are éonnected with
ib eaéh.other, three cables afe réquired for images and éudio

from the L (Left) ahd R (Righ_t)__ .channels.. Connecting the A\f
éppératdses:with each other using cablés'is cumbe:some.  As
_the3numbér of AV appafatuses to be'éonnected wifh one |
another_inCreaseS,'so does the number of cables required for

15 conﬁecting.the.AV épbaratﬁses.with oné.another. Cable

handling (arrangement, etc.) thus_becomes complicatéd.

DiSclésure of.invehtién -
 In'VieW:of.thése=circumstén¢és, it is an bbject éf the
ZO preéent invention.to-énable a plurélity of apparatuses to
éOOperaﬁe in shéfihg the taék of processing an input.signal
”by:changing the function.of éach apparatus, thus achieving a
| proCeséiqg;result'of-higher quality_than that achieved by
.'indépendent'procéssing by a Siﬁgle apparatus.

25 Furthermore, it is another iject of the present



invention to easily connect electronic apparatuses with each other. A
signal processing apparatus of the present invention. includes signal.
processi ng nmeans for processing an input 5 signal, the signal processing
means having a predeternm ned function; determ ning neans for deternining
whet her or not: another apparatus is connected; and control means for
changi ng the function of the signal processing neans between a node in
whi ch the other. apparatus is connected and a node 10 in which the other

apparatus is not connected. A signa[_ggqpessing met hod of the present
invention - includes a signal processing step of processing an input -

si'gnal , -the signal processing step. having ‘a predetermined function; a
determ ning step of determ ning whether or not 15 another apparatus is
connect eidiveariti en contead i kit eprofectt halngt tngortihe dpprtdtorsed witth sdgnal
processing step between a node in which the other apparatus is.connected:
‘and a noddher.n which the other apparatus is not connected. A programof the
~‘present invention includes a signal 20 processing step. of processing an-
i nput signal A sAgngilgpaiocesisddds Sippgratels lodvithg @ rpseddét dnvieméd ohunct i on;
a determining step of determining whether or not another apparatus is
- connect ediclaitie s TioHitF o PEAGHS DINT AR f eherdaafinen af inmutsi gnal .
- processing. step between a node in 25 which the other apparatus is

connéct éﬂ-'%'a %es;iqrp%iwc%351ng means having a predetermined -

function; determining meané for determining whether or not

énother apparatus is éonnected} énd.control.means for

éhanging the function of the'éignél processing meaﬁs bethen

a mode in which the othef_appé;atus is connected and a_mode
10 in which the other apparatus is not connecﬁed.

A signal‘procesSing method-of'the.present'invention
includes a signal processing step of proéessing an input
'.Signal, the signal processing step_ha#ihg a predetermiﬁed

function; a détérmining'étep of determining whethér_or ﬁot
15 - another apparatus is éonneéted; and ? thtfol stép of
-changing_the functioh of the signal pr0cessing stép between
a mddé in which the-other”apparatus is connécted and a mode
 in which tﬁe'cher_apparétus:iénnot'connected; |
| A program 6f'tﬁe present'invéntioﬁ includes a signal
20 b;ocessing step of'§ro¢essing an iﬁpﬁt sighal,'the signal
- processing step having a bredetermihéd function; é |
- détermining_step'of determiniﬁg_whether or ﬁot another
apparatus is“coﬁnécted; and a'coﬁtrol step of'changing_thé
function'of'thé signal.pfébéssing_Step betwéeh a mode iﬁ:

25- which the other apparatus is connected and a mode in_whiéh_



“the other apparatus is not connected. .
invention has recorded therein a progranl_including a signal processing

-.A recordi ng nedium .of the present

st-ep-of processing an input signal, the signal processing 5 step having a-

predeterm ned function; a deternlnlng step of deter.m ning whether or .

not . another._apparatus is connected; and a control step of changi ng the

function of.the signal _
apparatus is connected and a node in which the other apparatus is not
~connected. A signal processing system.of the present invention includes
first and second signal processing appar at uses, each of which |nclud|ng

- signal

“processing nmeans 15 having a predeterm ned function; deternlnlng means
- for  dettérmotiheg \wWpghirert usr isondtheooinkert esi.gnal

processi ng nmeans for processing an input signal, the signal

~connected; and control neans for changi ng the function of the signal

~ processi ng nkanscbetiiwgnmadindeoifnthehpchsehé dankentsiognalaspr ocessi ng
~apparatus is connected and 20 a node in which the other si gnal
- appar at usdog desct th@mn@ctae@rogremorla@éundam &f silgmadr evrtes siant i on

includes at |east one holder in the shape of a cavity for storing an

processi ng.step between a node in which the other

10

processing apparatus is

processing-

el ect roﬁlt@PappfarpaztO@@S\mD@h agpen@ids silgaegenddist wgmd Witeszginiac| udes at
| east one signal termnal, which is exposed to 6 '

10

15

20

step having a predetermlned function; a determlnlng step of

*determlnlng whether or.not_another_apparatus is connected;

and a control step Of-changing the function of the signal
.proce551ng step between a mode ‘in which the other apparatus
is connected and a mode in which the other apparatus is not

connected.

- A sxgnal proce351ng system of the present invention
1ncludes first and second 51gnal proce551ng apparatuses,
each of which lncludlnq 51gnal proce551ng means for_
processing an input signall the signal proCessino means
having a predeternined fnnction; determiningtmeans for |
determining whether or.not_the other signal pfocessing

apparatus is connected; and control means for changing the

. function of the SLgnal proce551ng means between a mode in’

whlch the other 51gnal proce531ng apparatus is connected and

a mode_ln.whlch the other_sxgnal process1ng apparatus 1s_not'

connected.
- A storage rack of_the present invention includes at

least one holder in the shape of a cavity for-storing an

. electronic apparatus which operates independently and which

25

inCludes at least one.signal terminal, which_iSfexposed to



the outside, for receiving or outputting a signal; and a connecti on panel
dincluding . a. connection termnal connecting wth the signal term nal -of .

. the el ectronic apparatus, the ‘connection panel being provided in the
hol der. . 5 A -connection apparatus of the present invention

first face including a first termnal connecting wth a connection _
term nal provided on a connection panel of a storage rack including the
connection panel including the connection termnal electrically connecting-

i ncludes a

with a signal 10 term nal of an ereq;Qijc apparatus, the connecti on panel

being included in.at |east one holder in the shape of a cavity; and a
second face including a second termnal connecting wth the signal

terminal of the electronic- apparatus which operates independently and

whi ch i rebleuder: stdel,5 ferastemnier isigrat dwrpn tnaing whi shonsl expeses to the

- out si de,

‘appar at us whi ch

si gnal _ :
~outputting a signal. The storage rack includes. at |east one hol der

" shape ofCCANGARIOP Memedt ANy B Vidasttimprike dppkdat us; and a connection

of

_paneés

10

15

20

25

taith tle sileret ite@dpesle P L 1t IRl erlisonies dRparateesi vilmy or

“the &1 ECPPSAILACBPARPALASISI RE ESin@LESERT paEn By 7
includes a first faceuiﬁcluding a first terminal connecting
with é connection termihal provided on a cbnnection banél of
a storage rack.includihg the conﬁection panel including the

connection terminal electrically connecting with a sighal

terminal of an electronic apparatus, the connectioh'panei

being includéd'ih at least one holder_in_the Shape of.a
Cavity; and_a éecond face_inclﬁding_ansecond terminal
connecting with the-signal'ferﬁinal of the eléctrdnic
apparétus which operates:indepéndently and which includes at
least one sighal terminal,.which is exposed to the outside,'
for receiving or outﬁuttiana.signal. |

A storage rack_system_of.the present invention includes
.afstorage_rackufbr StOring an.electronic appératus'which:
bperates independently-ahd Which inclUdes ét leést one
sighai terminél, which ié.éxposed to the outside, for

receiving or'outpﬂtting a sighal. The'storage rack includes.

at least one holder in the shape_of'a cavity for storing the -
~electronic apparatus;“and_a_Connection panel including a
_conneCtion terminél connecting with the signal terminal of

" the electronic_apbaratus, the connection_pénel'being

for receiving or outputting a signal. A storage rack system of .
the presomneapient iremd Incinmleslirg st cragee ook fiorrsimal ngommeet evf ronic - -
operates independently and which includes at Ieast-one.lZO

inthe .

including a connection term nal_connecting wi.th the signal termninal



. provided in the holder. Anot her si gnal processing apparatus of the present
" invention includes connection means to whi ch anot her apparatus is
connected; ‘determ ning neans for 5 -determ ning whether or not the other

_ apparatus connected wth t he connection means is a specific appar at us;
-signal -~ processi ng nmeans ‘having tap coefficients conputed in advance by
,tearning t he signal processi ng nmeans-perfornming signal processing of the
“input signal in accordance with afirst_or 10-second function by perforning
~an arithnetic operation using t he tap goeff|C|ents and ‘the input signal;
~and control neans . for. changing the function of the si gnal processing by
-.the signal processing nmeans by changlng the tap.coefficients on the basis '
of a dete@nwmadednlneSHEthbydehe determ ni ng -neans.. 15 The si gnal
processi ng nmeans i nctudes a storage-unit for storlng the tap coefficients;

“.and an arltmnﬁnqtmgmﬁsﬁqmmﬂ pmmtessin@eappéﬁhﬁgs éﬁdﬁhetﬁ€e§8HEr0| of the
~control neans, -the arithnetic operation using the tap coefficients and the .

i nput S|gh%YenUh@nalnchHGEBccopeeatuon mabhspesf AhTeht heo2fesi gnal
processing in. accordance with the first and second functions without

changi ng the. %ﬂﬁﬁ§FBal1%cﬁﬁnq§@¢aﬂrometﬁrmanlﬁgrﬁeadsfﬂbk perform ng
rocessi ng specialized in one rocessing step. AAccording to a signal
p _ p p g p. g
. processi RS, WheEhghapr 29t tb@egshﬁ apphaodfua pbﬁgeaﬁbd a
p p
_recordjnqv quluﬁl and a 8
. the connectlon means is a. SpelelC apparatus, 51gnal
_ processxng means haVLng tap coeff1c1ents computed 1n advance
by learning, the Signal processing means performing 51gnal
proceSSLng of the input 51gnal in accordance w1th a first or
10 - second function by performing an arithmetlc operatlon uSing
the tap- coeffic1ents and the input SJ.gnal and control means )
for changing the functlon of the 31gnal proceSSing by the
signal proce551ng means by changing the tap coefficients on
the basis of a determinatlon result by the determinlng means
15 The srgnal proce551ng means 1ncludes a storage unit for -
storing the tap coeff1c1ents; and an arithmetic operation
unit for performing, under the control of the control means,
the arithmetic operatlon using the tap coeff1c1ents and the
-_input signal. The arlthmetlc operation unlt'performs'the
20 signal processing in accordance with the first-and second
'functions without'changing-the physical configuration of a
circuit for- performlng proceSSing spec1allzed in one
proceSSing step.

According to a signal processing apparatus, a signal

25 processing method, a'program,_a recordingfmedinmL and a.



- signal processing system it is deternined whether or not anot her

" ‘apparatus is connected. The function of processing an input signal is

' changed between a node in whi ch the other apparatus is.connected and a

- node in which the other 5 apparatus is.not connected. According to a
'storage rack of the present invention, an-electronic apparatus which

~operates individually and which |ncludes at |east one signal terminal,
which is exposed to the outside, for receiving or outputting a signal-lO
is stored in a holder in the shape of a cavity, and a connection term nal

-provi ded on a connection. panel in the. ~ holder is connected with the

- signal ternminal of the electronic apparatus. According to a connection
5apparatus of the present 15 invention, a first face includes a first

term na|51§ﬁﬁm99§:b6§sswntgh sgstennecti 08 Herriridnepr avied®d rodra ne@nnect i on
panel of . Storage rack including the connection panel in a holder, the

connectanotpemebppaebudsngsthennenmedt|omhbeEmmnahonebecpmbcabbyn@onnect|ng'
with a signal termnal of an 20 el ectronic apparatus, and a second face
-1ncludeana1apoond1ghaﬂnnaabhaogadcbeMyewmth moeles iignath itcér riheal thfert he
~electronic apparatus which. operates individually. and which includes at
| east omepsirgtiak tier gbnakctehi ehd 8. mexigosed whd.cht ideowttdiede, for receiving.
or outputting a signal. 25 According to a storage rack system of the
pres%ntapparatus is. not connected.
| Accordlng to a storage rack of the present invention,
an electronic apparatus whlch operates 1nd1v1dually and
whlch includes at least one 51gnal termlnal which is
~ exposed to the out51de, for rece1v1ng or outputtingia'signal-

10 is stored in a holder in the shape of a cavity, and a

connectlon termlnal provrded on a connectlon panel in tne
holder is connected w1th_the 51gnal termlnal of_the'
electronic apparatus. |
According ‘to a connection apparatus of the.present

15 invention, a first'face inclndes a first terminal connecting
w1th a connection terminal prov1ded on a connectlon ‘panel of
a storage rack 1nclud1ng the connectlon panel in a holder,
the connectlon panel 1nclud1ng the connection: termlnal
electrlcally connectlng with a srgnal termlnal of an

20 electronlc apparatus, and a’ second face lncludes a second
'_termlnal connectlng with the.51gnal termlnal of the

electronlc apparatus whrch}operates 1nd1v1dually_and whrch
inclndes at least one signal“terminal; which is ekpoSed to
.the_ontside, for receiving or ontputting a signal,

25 . According to a.storage rack system_of'the present



invention, a storage rack for. storing an electronic apparatus which
operates. individually and which includes at |east one signal .termnal,
~which is exposed to the outside, for receiving or outputting a signal -
includes -at l.east one 5 holder in the shape of a cavity for storing the

el ectronic apparatus; and a connection panel including a connection.
termnal connecting with the signal termnal of the electronic apparatus,

t he- connection panel being provided in the holder. 10 According to another.
signal processing apparatus of the present invention, signal processi-ng of
an input signal in accordance with-a®first or second function is perforned
by an arithnetic operation using tap coefficients, which are conputed in
advance by learning, and the input signal. In 15 contrast, it is determ ned

whet her ; gk Rl oA OLh el cRRRY aladk  FERNRACaG JMalh OUMEWHieN Means is a
specific apparatus. - The tap coefficients are.changed on the basis of a

- det er m RAHEEA tHSS Whii By oPeirenasniing ifaas.1 1ACGerdiviglan ittd uddsnatd on of
signal processing is changed. In this case, 20 signal processing. neans for .
per f or miegsti ghel spEBRESSienthinalGl wtdsha i exagsddito fitle Studirg,the tap
coefficients; and an arithnmetic operation unit for -perform ng, under the
control fofr treeecdangolo meanpu tithegara tshinetalc iopdnatdsoratusiaagt tdne t ap
coefficients and the input signal. The arithmetic 25 operation unit -
per for mhotldersiignahepsbegssiofy a waaddor dancetbdring the electronic
: apparatus; and ‘a Connectién panel including a connection
terminél conneétihg-with the signal terminal of the
electronic apparatus, the-cbnhection panel being provided in_f
the holder; |
10 _' According to anothef signal prbcessing apparatus'of'the
present invention, signal prbcessing of-én'input signal in _ 
accordance with a first or second function.is perférmed.by
an'arithmetié'operation using tap goeffi¢iénts, which are
chputed in advance by learning, and tﬁe input signal. 1In
15 contrast, it is determined whether or.not another apparatus
| connected with.connection.meahs is a.spécific apparétus.
_.The tap coefficients are changed én thé basis of a
detefmiﬁatibn result by determining means. Accordingly; the
: fuhction_of Sighal-proceésing is changed. In this cése,
:20 .signai proéésging:means fdf berforming'signal'prOCQSSing
inéludes a storage ﬁnit for storing the tép coefficiehts;
‘and .an arithmetic operétion unit for ﬁerforming,.under the
control of thé control means, the arithmétic operation using
the tap coefficients and the input.siQnél.'_The arithmetic

25 operation unit performs the signal processing in accordance



with the first and second functions w thout changi ng the . physi cal
- confi gur'ati on of a circuit for perform ng processing speC| aI i zed inone.
- pr-ocessing step 5 Brief Description of. the Drawings Fig. 1 is a . '
 perspective view showing an exanple of the configuration of- an enbodi ment
. of a bay-structure television .set according to the present invention.
- Fig. 2 is a perspective view showi ng the bay-structure 10 television set
~having el ectronic apparatuses stored therein. Fig. 3 is a plan view
- showi ng an exanple of the configurati on of an in-bay connection panel 5.
Fig.. 4 is a perspective view of an ele¢tTonic apparatus 11 (12) viewed:
fromthe backside. 15. Fig. 5 is a.perspective viéew showi ng an exanpl e of
the .configuration of a bay adapter box 14. Fig. 6A is a plan view show ng -
-an exarrphftmftlrtmeflredmfamgiursatqo@mi Gfunart imehap tharthoutt ehaalg icenrget i on panel
15A. - Fig. 6B is a plan view showing an exanpl e of the 20 configuration of
an adaptpéTYSba:tali candli gusB.t iBing o £7 & §1ar0plettsrf@atlpﬁe?f\ﬂrewr@how ng the bay
adapter box 14 having a renmovabl e back panel 15. - .Fig. 8.is a perspectlve
vi ew sh@wiasgssiachapeadagtiged Box ong PAPIOSS iy rSE!imWabI e adapter back
panel 15B. 25 Fig. 9 is a perspective view showi ng an exanple of the - 11
~configuration. of the back panel 15 havi ng novabl e term nal s.

'S5 Brief Descrlptlon of the DraW1ngs
Fig. 1 is a perspectlve view show1ng an example of the
'conflguratlon of an embodiment of a bay- structure television
_set accordlng to the present 1nventlon |
Fig. 2 is a perspective view showrné the.bay—struCture
t 10 _television_set having electronic apparatuses stored therein.
Figr 3 is a.plan.Qiew showing an example of.the
Configuration of an in-bay Connectioﬁ panei 5.
| " Fig. 4 is.a_perspective view of an eleCtroniC'abparatus
11 (12) viewed from the backéide. | | | |
15 . | Fig. 5 1is a.perspective view showing an example of the
-_eonfiguration of a.bay adapter box 14. |
| Fig 6A is a plan view show1ng an example of the
conflguratlon of an adapter 1nternal connection panel I5A.
Fig. 6B is a plan_v1ew-show1ng en_example_of the.
20 confrguration of an édapter back-penel 15B."
Fig. 7fis:e perSpeCtive”view shewing_the bay adapter
box 14 having a remetable back panel 15. |
- Fig. 8.is.a perspective'view showing the bay adapter
Ibox_14 having the removeble adepter back banel ISBu

25 Fig. 9-is a.perspeetive view showing an example of the



Fig. 10 is a sectional view showing the back panel 15 having the novable

termnals. Fig. 11 is a sectional view show ng the back panel. 15. 5.

having the novable termnals.. Fig. ‘12 is a perspective view show ng

anot her exanple of the’ conflguratlon of the back panel

15 having the

termnnals. Fig. 14A is a perspective view showi ng an exanple of the
configuration. of a connection plate 81. Fig. 14B is a perspective view

~showi ng an exanple of. 15 the conflgdﬁatlon of a patch

pl ate 83. Fig.

~ novabl e terninals. Fig. 13 includes perspective views show ng yet anot her

10 exanpl e of the configuration of the back panel 15 having the novable

14C

is a side view showing an exanple of the configuration of the patch plate

83. Fi.g. 14D'is a plan view showi ng an exanple of “the

.configuration of the

pat ch: pteh€i§3rallohi gf tAE back panepedti wewingwrshewileg rarmexanpl.e of
15 is a block
di agr am showt ing. aro eksinpl seotivhel ele@tshoalngonheghaaklpﬂnei 1he -
‘bay-structure television set. Fig..16 is a. block di agram show ng an.
exanpleh@V1nget25 monabgaraermmneﬂsa TV signal processor 106. 12 Fig..

the configuration of current-carrying sections 89. Fig.

is a block di agram showi ng an exanpl e of the.

Fig. 11 1s a sectional view showing the back panel 15

:5_ having the movable terminals.

Fig. 12 lS a perspectlve v1ew show1ng another example

of the configuration of the back panel 15 hav1ng the movable

terminals.

Fig. 13 includes perspective views showing'yet anotherh

10 example of the'configuration'of the back panel 15 having the

movable terminals.

Fig. 14A 1is a'perspective view showing an example'of

the configuration of a connection plate 81.

-Fig. 14B is a perspective-view-shdwing an example of

15 the configuratidn of a patch plate 83.

Fig. 14C is a side view showing an example of the

'configuration of the patch plate 83.

-Fig‘ 14D is a plan view: show1ng an example of the-

conflguratlon of the patch plate 83.

20 . Flg. 14E is a. perspectlve v1ew show1ng an example of

25

the configuratlon of current-carrying sectlons 89.

Fig. 15 is a block diagram showing an.examplefof the.

electrical configuration of the bay-structure television set.

'Fiq.:l6 is a block diagram showing an example of the

configuration of a TV signal processor 106.
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configuration of the. electronlc appar atus 11 (12) Fig. 18 is a flowhart
describing processing by the TV signal processor 106 (el ectroni c apparatus
11 (12)): 5 Fig. 19Ais a di agram for . descri bi-ng i ndependent processing. by
the TV signal processor 106. Fig. 19B is a diagramfor describing

i ndependent processing by the electronic apparatus 11. Fig. 20. is a
di.agram for describing cooperative 10 processing by the TV signal processor -
106 ‘and the electronic- apparatus 11.- Fig. 21 is aflowchart describing
cooperative. processing perforned by jhe TV signal processor 106 and the
~electronic apparatus 11. 15. Fig. 2211- a diagram show ng an exanpl e of
the configuration of ‘a signal processing circuit 113. Fig. 23 is a bl ock
~di agram showi ng an exanpl e of the ~configuration. of a |earning apparatus
for learningfiap.17coefdiklenksdiaghemssboetingnam exefplei @nttisé orage unit
-135..20 Fig. 24 is. a flowhart describing |earning processing by the.

I ear ni ngoafparaetsonFpg. ths kdeghirook cdepgramtsloniinglan.exanpl e of the

configuration of the coefficient storage unit 135. Fig. 26 is a flowchart
descri bi ng -pFogeskd nys by fh@wclzastsiigﬁarlbpn@cressqtﬁgscmclmyttl1<a;_3rv ncl udi ng

a. classification 13 - adaptive processing circuit.
‘'signal processor 106 (electronlc apparatus 11 (12))

5 Fig. 19A is a dlagram for descrlblng 1ndependent
processing by the TV 51gnal processor 1067
.Flg. 19B:is a diagram.for describing independeht7
processing”by the eleCtrOnlc apparatus 11.
Fig..20_is a'diagram for'descrlbing-cooperative
:lO processing by the TV .signal processor 106 and the electronlc
apparatus 11. | | |
Fig. Zl:is a.flowchart describing cooperative
processing performed.by the TV signal:processor 106 and the
electronlc apparatus 11. |
15 l ' Fig 22 is a diagram. show1ng an example of the
| conflguratlon of a sxgnal proce551ng circuit 113.
Fig. 23 is a block diagram showlng an example of the
: conflguration_of:a learniag apparatus for learning tap.
.coefflc1ents to be stored in a coeff1c1ent storage unit 135
'ZO - Fig. 24 1s.a flowchart describing learnlng proce551ng
by the learhing apparatus |
Fig. 25 is'a.block diagram showingaan example of.the
. configuration of the coeff1c1ent storage unit 135
Fig. 26 1s a flowchart descrlblng processing by the

25'_signal_proce551ng circuit 113_1nclud1ng;a.claSSLflcatlon



Fig. 27A'is a. diagramfor describing i ndependent processing by the TV
signal processor 106.  Fig. 27B is a diagramfor describing independent 5
processing. by the el ectronic apparatus 11. Fig. 28-is a diagram for.
describing cooperative processing by the TV signal processor 106 and t he

el ectronic apparatus 11. Fig. 29 is a block diagram showi ng an exanple of

‘the 10 configuration. of an enbodi nent of a conputer according to the
present invention. Best Mdde for Carrying Qut the Invention Fig. 1 is a
perspective view show ng an exanpl e o{ the - 15 configuration of an
“enbodi ment of a bay-structure televis o set according to the present

i nvention. A TV (Television). rack 1, which is-a casing of the- -
~apparatus,.is provided.. with a CRT (Cathode ‘Ray. Tube) ‘2 at the center of
t he uppeﬁapQHWEopnabeehenbr@nurﬁaae and .L 20 (Left) channel and R (Right)-
channel speakers 3 on the left ~and right of the CRT 2. The |lower portion
. of the frontFigce2dhA thea @Vagaek foirsdeprovibded vindepsinkepdy s 4A 4B, 4C,

- 4D, 4E,- and 4F. Hereinafter, the bays 4A. to 4F.are referred to. as the
bays 4 PFomkessing by ﬁma&smqb rhostessns siPone from the others. 14
The bays 4 are fornmed in the shape of cavities so as to store electronlc
apparatuses quh adBaigi gi daRIVER 4Ad gdepypibing independent :

5 processxng by the electronlc apparatus 11.
| ‘Fig. ' 28.ls-a dlagram foradescrlblng.cooperative
prdcessing by.the TV Signal proceesor 106 and the-electronic
apparatus 11. | | o
Fig. 29 is a block diagramtshowing an example of the
10 configuratien:of an embodiﬁent of a computer according to

the present invention.

Best Mode for Carrying Out the.Invention
Fig. 1 is a perspective VieQ showing an example of the
'15' configuration of an embodiment of a bay—etructure television
set according to the present invention. |
ATV (Television) rack 1"which ie a caeing of the
: aﬁﬁaratus; is prOVlded w1th a CRT (Cathode Ray Tube) 2 at
_ the center of the upper portlon of the front face and L
20 (Left) channel and_R;(nght) channel-speakers_3-Qn-the-left
. and right of the CRT 2. | |
The lower portion of the front face of the_TV rack 1 is
provided with six bays 4A, 4B, 4C, 4D, 4E, and'4Fr |
Hereinafter,'the bays 4Atto 4F_are-referred to as the bays 4

25 when it is unnecessary to distinguish-ohe from the'others.



-player'mhich operate'indepehdentty and which have at |east one.signal
termnal, which is exposed to the outside, for. 5 receiving or outputting
~signals. The internal front face. of -each of the bays 4 is provided. with
an. in-bay connection panel 5 (Fig. 3), which will be described bel ow,
having a connection termnal connecting with a signal termnal of an
el ectronic apparatus stored in each of the bays 4. 10 A -bay 4G which is
“also formed in the shape of a cavity, 'is provided at the right front side
of the top face of the TV rack 1.:%ﬁ3rgas t he bays 4A to 4F are shaped as
| arge. cavities so as to store relati'vely |arge el ectroni c apparatuses such
as the digital VIR the bay 4G is shaped as 15 a small cavity so as to _
store a relatively small electronic .apparatus such .as a cellular .phone or
a PDA (Persorted s télasssistwed )inThieei shepéeoof ofatheibaysdGs stprovi ded
~w th an in-bay connection panel having a connection term nal connecting
with a stgnal elechronkicoépparekesesoniichapparatidgi281lsVBRedntherBvh. Since
the in-bay connection panel in the bay 4G connects with-the signal = -
t er m napleferhehsahl precheet ibAppeagpacavusnsurhigb hhwecak| Lkastphone, the
in-bay connection panel in'the bay 4G differs fromthe in-bay connection
panel s Sngnpsigeabalsrmangd. 4Ehighi R €sRAEEH WPt RhesoukeidegnaPrt erminal's
of thhe large electronic agEaratuses 15 - such as the digital VIR . Fig. 2.
i's @ peF8peEYive 9F edMbPUFh&Ngajigppbsrur éhe internal front face of |
o ~each of the bays 4 is_proVided_With an. in-bay connection-
panel_S (Fig. 3), which will be described below, having a
connection termiﬁal connecting with a Signal.términal of'ah_
electronic appdratus stored in each of the bays 4.
10 A bay 4G, which is also formed in the shape of a cavity,
is provided'at the right front side 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'largéfelectronic
appafatuses.such as the digital VTR, the bay 4G is shaped as
15 a small cavity so aS to store a relatively small electronic
apparatus such as a cellular phone or a PDA (Personai
Digital Assistant). The interior of the bay 4G is provided
3 with an in-bay connection. panel -having a connection términal
_ cbnnecting with'a-éignal te:minal.of an electrénic apparatus -
20 stored therein. Since the in-bay connection panel ih_the
bay 4G COnnectS'with-the-signal terminal of the small
electronic apparatus such_as‘thé cellular phone, the in-bay
connection panel-in the bay 4G differs from the in-bay

connection panels 5 in the bays 4A to 4F, which connect with

. 25.'the signal terminals of the large electronic apparatuses



tel evision set shown in Fig. 1 in which electronic apparatuses are stored
in the bays 4. 5 In-the enbodi ment of Fig. 2, electronic apparatuses 11

and 12 are stored directly in the bays 4A and 4D, and . an . electronic
“apparatus 13 stored in a bay adapter box 14 is stored in the bay 4B.
~Specifically, the electronic apparatuses 11 and 12 are 10 electronic .
~apparatuses conpliant with the bay-structure teIeV|S|on set (for exanple,
el ectronic apparatuses manufactured by the same manuf acturer as that of
the bay- structure television set). %ﬁout the use of the bay adapter box
14, the el ectronic apparatuses: 11 and' 2 can be 15 stored directly in the
bays 4. In contrast, the electronic apparatus 13 is an . .electronic. :

- apparatus not. conpllant with the bay-structure tel evi sion set (for

exanpl esuah eketheodigiappaVaRus nanufactured by a manufacturer different
fromthat of the 20 bay-structure television set). By using the bay adapter
box - 14, theEe@echDﬂlE pepapattsvé3vian bE sherbdytatthetbay 4. The
apertures of the bays 4 (the sane applies to the bay 4G can be provided

- with cotelevisinnl aett showat in prigvi dednawhachapédeictigeonticon sl ot of a VIR
In this case, 25: the dust can be kept out of the interior of the bays 4
16 havangaﬁéteséétﬁeﬁlétappérapu§h§t@ﬁ§§ #herein. Fig. 3 is a plan view

showi ng an exa | e-'of the . _
5 he embodiment of Fig. 2, electronic apparatuses 11

and 12 are stored dlrectly-ln the bays 4A and 4D,:and_an
-electrouic apparatus 13 stored in a bay adapter box 14 is
stored in the bay 4B. | o
Spec1f1cally, the electronie apparatuses ll-and'lzfare
10 electronic apparatuses compliant with the bay- structure
television set (for example, electronic apparatuses-
manufaetured'by the same manufacturer as that of the bay~
structure television ser)._ Without theuuse of the bay
adapter box 14, the electrenic apparatuses 11 and 12 can be
15 stored directly in the bays 4. |
"In contrast, the electronic apparatus 13 is an
.eleetronic apparatus not compliaut with-the-bayfstructure
_telev151on set (for exaﬁple, an electronlc apparatus |
manufactured by a manufacturer dlfferent from that of the
20"bay~structure television set). By.usrng the bay adapter.box
| lrl4; the eleCtrenic_apparatus 13 can be stored in the_bay"4.
The apertures of the bays 4 (the same appliespto'the
bays4G) can be provided with covers, similar:to:that_
provided at a tape insertion slet of a_VTR. In this case,

25 . the.dust can be kept out:of the interior of the bays 4



configuration of the in-bay connection panel 5 provided on the internal
front face of each of the bays 4. 5 The in-bay connection panel 5 has
terminals for exchanging signal s anong el ectroni c apparatuses,. such as _
R&B (Red,: Geen, and. Blue) output termnals 21, RG input ternlnals 22L
audi o output termnals 23, audio input termn. als 24, an output S

(Separat e (SpeciaI/Super)) 10 termnal 25, an input S term nal 26, an | EEE
(Institute of Electrical and El ectronics Engineers) 1394 terminal 27, a
USB (Universal Serial Bus) termnal 28, and a power terminal 29. The RGB
output termnals 21 are term.nals for‘ﬁ5’outputt|ng RGB signals, which are :°
i mge signals (image data) obtained by the bay-structure television set, -
to an electronic apparatus stored in the bay 4. The RG input termnals
22 are hevhhgahs &dectppuiti BgparaRGB stemabstautpih. fromthe electronic
apparatus stored in the bay 4 to the 20. bay-structure television set. The
~audi o out putFigrnd nos sa 231 aareiéer shoal sgfon exampléisng thand R channel
audi o signals obtained by the bay-structure television set to the -

el ectrodoufagpantios sfotkd in-bhg baynéctThe maded Bnpubviternmonal s 24 are
termnals for inputting Land R channel 25 audio signals output. fromthe.

el ect rohhe apparatlusfsootedarca. Of?eathe05ayh4 beyshé.bay-structure

tel evision. set. The output S ternminal 25 is.a termnal for outputting a
| umihance sﬁ@ﬁa|in bay connection panel 5 has terminals for

exchanging signals among electronic apparatuses,_such as RGB-
'.(Red,_Green; and.Blue)_output'terminals 21, RGB input
terminals 22, auaio'output terminals 23, audio input
terminals_24}san output S (Separate (Special/Super))
.lO terminal 25, an input S terminal 26, an IEEE (Institute of
Electrical and Electronics Engineers) 1394 terminal 27 a’
' USB;(Universal Serial Bus) . terminal 28, and a power terminal
29, |
The RGB outnut terminals 21 are terminals for
15 outputting RGB signals, which are image signals'(image data)
-obtained by'the bay-structure television set,tto'an
electronic apparatus stored in_the bay 4. Tne RGB input
terminals-22 are_terminals'for inputting”RGB;signals.output
from the electronic apparatus stored.in the bay 4 to the
20 l.bay structure teleViSion set. The audio output terminals 23
are terminals for outputting L. and R channel -audio Signals
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 Lgand R channel

25 .audio signals output:from-the electronic apparatus stored in.



and a col or signal,.. which are i mge signals obt ai ned by the
bay-structure teIeV|S|on set,. to the electronic apparatus 5 stored in t he
bay 4. The input S term nal. 26_|s atermnal for inputting a |unm nance
~signal and a color signal output fromthe electronic apparatus stored in

the bay 4 to the bay-structure television set. The | EEE 1394 termnal 27

is a term nal

for perform ng communication conpliant with the 10 | EEE 1394

~standard between the bay-structure television set and the electronic
apparatus stored in the bay 4. The USB termnal 28.is a termnal for
‘performing communi cation conpliant” it the USB standard between the.

bay-structure:

television set and the el ectronic apparatus stored in thé 15

bay 4. The .power terminal 29 is a ternminal for supplying power fromthe
bay- struﬁEUBaytalewl%h@nb&@LstQubt@reeteqewqah@naaeeratqaequtﬁqtl@ the bay

4. In the enbodiment of Fig..3, the RGB output termnals

he RGB i nput

terni naksrd2nallhesaydi @ eerpuhalersinabepul® i’y ath@maﬁ@hgelB@Eha&ef”‘na|3

- 24, the output S'termnal 25, the input S termnal 26, the |EE
© term nakn@7a. cbherUSBgnker, nivhdkh28reanaatybe spewan st ebianakd28yatgedi sposed -

1394

on the in-bay connection panel 5 at predeterm ned positions. Fig. 4 is a
per specbiyestirewtofreanedratiplienobethe to25hecentigubaticonpphrahesel ectronic
~apparatus 11 (12) conpliant 18 with the bay-structure television set,
whi ch |§tomgqednftbn1bahe4bacwgedenput S terminal 26 is a termlnal E

for inputting a lumlnance 51gnal and a color signal output

from the electronic apparatus stored in the bay 4 to the'

bay~structure telev1510n set. The IEEE 1394 terminal 27 is

a termlnal for performlng communication compliant w1th the

1Q IEEE 1394 standard between the bay-structure television set

and the electronic apparatus stored in the bay 4. The USB

terminal 28 is a terminal for performing communication

'compliant with the USB standard between the bay-structure

television set and the electronic apparatus stored in the

15 bay 4.

The poWer terminal 29 is a terminal for supplying

power from the bay-structure television set to the

electronic apparatus stored in the bay 4.

In the embodiment of Fig. 3, the RGB output terminals

21, the RGBhinput termihals 22, the audio output terminale

20 23, the audio input terminals 24, the output S terminal 25,

the input S terminal 26, the'IEEE'l394 terhinal 27.'the USB

termihal 28, -and the power terminal 29 are dlsposed ‘on the

in-bay connection panel 5 at predetermlned p051tlons

"Fig.

4 is a perspective view of an example of the

'.25 configuratioh of the electrohic_apparatus 11 (12) compliant



A back panel of.the electronic apparatus 11 is provided. with. RGB input
termnals 31, RGB output term nals-32, audio 5 input termnals 33, audio
output termnals 34, an input S t er ni nal 35, an output S terminal 36, an.
1 EEE 1394 ternminal 37, a USB terninal.38, a. power termnal_ 39, and the
l'ike. The bays 4 of t he bay-structure tel evision set are each forimed with
. a size capable of storing the electronic 10 apparatus 11.. The RGB out put
“terminals 21 to the power - terminal 29 of the in-bay connect i on panel 5 are -
di sposed at positions. to be electrlcally connected with the RGB input -
‘terninals 31 to the power termnal 39'%f the electronic apparatus 11 when
the el ectronic apparatus 11 is stored.in 15 the bay 4. Accordingly, the
el ectroni c apparatuses 11 and 12 conpliant with -the bay-structure -
. tel evi siw@ths éheaba ydesirgredird adiealwet iseal | witemead ad emdd g :
~.bay-structure television set wthout. using cabl es by sinply storlng, by a
20 user theheaelkadtieani ¢ apparatus 11 in the bay 4. By storing the : :
‘el ectroni c apparatuses 11 and 12 in the bays 4 of the bay-structure
t el evi'si on sBtbatkepehett pdnicbe appatabouses appazndus? 1ar é sebeotvidedl | y
connected with each other via the-bay-structure television. set. :
Accor di Mgy, RZ8 theusl detmamiad sapidar RGP es1 thlitarie: i redrs 138 .eleestird cal | y’
.19 connected . with each other without . using. cables by sinply
st or$ nglnpytt ﬁerulgeualSt ﬁélelae&lr%mhhtpaﬁpetr&m}s@slqﬁ%ncamznput S

"terminal 35, an output S term1nal_36, an IEEE 1394 terminal
-37,ua USB- terminal . 38, a power terminal 39,. and the like.
The bays_4'of'the bay—structure'televisien set are each
" formed with a size capable 0of storing the eiectronic
10 . apparatus 11. The RGB output terminals 21.to the power
' terminal 29 of:the in—baynconnecticn panel 5 efe disposedVat_
;pQSitions.to be_eiecttically'connected with the.RGB input
terminals 31 tq'the power terminal 39 of the.electronic
apparatus 11 when the electronic apparatus 11 is stored in
15 the bay 4. | |
_Accordinély,-tne'electronic apperatuses 11 and 12
compliant with the bay—structure television set are designed-
to be electrlcally connected with’ the bay structure
television set w1thout using cables by 51mply storlng, by a
;20u user, the electronic apparatus 11 in the bay 4. |
'.By Stdfing-the electfenic apparatusestil end 12 in the |
-bays_4 of the bay—sttUcture'television.set, the electronic
appa:atuses 11 and 12 are electrically_connected withteaCh
other via the.bay—sttucture television set. Accordingly,

25 the electronic apparatuseslll and 12 can be electrically



in the bays 4. As descri bed above, el ectronic apparatuses can be 5

- electrically connected with each other by sinply storing, by the user, the
el ectroni c apparatuses in the bays 4. Wien an el ectronic apparatus. stored

inthe bay 4 is, .for exanple, a playback-only electronic apparatus, such

an. electronic apparatus.is not required to have input termnals 10 for

i mges and audio. At the sane tine, the. playback-only electronic

apparatus is not the only apparatus to be stored in the. bay 4. For

exanpl e, an el ectronic apparatus capable of both recording and pl aying

signals may be stored. Such an 15 el ekt ronic apparatus is provided with

both input termnals and output termnals for inmages and audio.

Preferably, the-in-bay connection panel 5 (Fig. 3) provided in the

~interiokogheeeld ofitihheadwysthdrasi tiioutPesiitnORSIRS eSPREHpNY t o _

termnals of all electronic 20 apparatuses that can be stored in the.. bay

4, termstalringel @Gt rihealdsye G oruectd g twidni d hepaatartusalss 1af ahkie 1el ectronic -

apparatuses. In this case, sone of the terminals provided on the in-bay

~connect iianthanelays May be. idle depending on the electronic apparatus

stored in the bay 4. However,.this .25 is not a problem 20 As described

above, the ehectirenidbappabavesesléttandiclappreatonpbi aat weth the

bay structure tel evision set, and.
5 electrlcally connected with each other by Smely storlng, by

the user, the electronic apparatuses 1n’the bays-4.
| When an electronic apparatus_etOred in the bay 4 is,
for example, a playbatk;only electronic_apparatus,'such an
electronic apparatus is not required to have "input terminals
10 for images and audio. |
| - At the same time,.the_playback—only electronic
apparatus is not the only apparatus to be stored in thenbay
4. For example, an electronic apparatus capable.ef both
recording and playing signals may be stored. Such an
15 electronic apparatus is provided with both input terminals
and outpnt terminals for images and audio.
Pteferably,vthe_in—baypeonnection panel 5 (Fig. 3)
previded in the interidrtbf each of the bays 4 has, at
'poéitions corresponding to terminals of all electronic
e_20 apparatuses that canrbe stored in the bay 4, terminalé
.eleetrically eennecting with7the-tetminals.of tne-eleCtrOnic
apparatuses. In'this case, seme of the'terminals'provided
on.the_in—bay connection panel ) may_be:idle depending on
the electronic apparatus stoted in the bay 4. However,fthis

:25 is not a problem.



the RGB output terminals 21 to the power térninal;29 of the in-bay
connection panel 5 are arranged at positions to be 5 electrically connected
with the RGB input terminals 31 to the power term nal 39, respectively, .of
‘the electronic apparatus 11 or 12 when the el ectronic apparatus 11 or 12
is stored in the bay 4. By sinply storing the electronic apparatuses 11
and 12 in the bays 4, the electronic 10 apparatuses 11 and 12 can be
‘el ectrically connected with the bay-structure television set. In contrast,
the el ectronic apparatus 13 is not _ liant with the bay-structure
television set. ‘Wien the electronic dpparatus 13 is stored directly in the
bay 4, the 15 termnals of the electronic apparatus 13. may not be
.electrically connected with the corresponding termnals of the in-bay
- connecti.on paselleSchebadsebohe, t ehai ahbstavpicanppagaduatsdillf andnt :
positions. Mre. likely, many terninals of the electronic apparatus 13 are
not conhéceed -20mpilitAntheicor téspoadi-sg ruetmnealts lefvitsien setay aponnect i on
- panel 5. The el'ectroni.c apparatus 13 not conpliant with the bay- strueture
televistba BEB eufirbé &aspipadnd2d| et theaPoyercdmredined W% loft de
bay-structure television set using the. 25. bay adapter box 14 21
‘Speci fi éBrbgy FPgnestiengPpeedpectirPe AFrenIsKowitngosd t ioxsnpioe bef t he
configuration of the bay adapter box 14. = . -
57 electrically connected with the RGB input terminals 31 to
. the power terminal 39, respectively, of the eléct;onic
appa:atus 11 or 12 when_the electronic apparatus 11 or 12 is
stored in the bay 4. By simply_stdring the electronic
: apparatusés 11 and 12 in the bays 4, the ‘electronic
10 apparatuses 11 and 12 can be electrically connected with the
bay—Structure-television set. |
In contrast, the electronic apparatus 13 is not
compliant with the bay-structure televiSion set. When the
electrQnic apparatus_lB is stbred directly in the bay 4, the
15 ﬁerminals of the electronic apparatus 13 may not be
_eiectridally connectéd with the coftesponding terminals of
the in-bay connection panel 5 because the terminals are
' _arranged at_different-positions; More;likely,.many
terminals of the électronic apparatus 13 are not connectéd
20 with the correéponding.terminals-of the in-bay connéction
'  panel'S.
The electronic apparatus 13 not compliant with the bay-
'structure television set can be easily and electrically

connected with the bay-structure television set-using the

25 bay adapter box 14.



‘The bay adapter .box 14 is provided with a cavity-shaped slot 14A so as to
store the electronic apparatus 13 fromthe 5 front side thereof. The

el ectronic apparatus. 13 is stored in the bay adapter box 14, and the bay
adapter box 14 containing the electronic apparatus 13 is stored in the bay
4 of the bay-structure television set. Accordingly,. the electronic
~apparatus 13 is electrically connected with the 10 bay-structure - '
television set. Specifically, the back section of the bay adapter box 14
is provided with a back panel 15. The back panel 15 i.ncludes an in-adapter-
connection panel 15A whose front sidel faces the. slot 14A side and an

- adapter back panel 15B whose 15 front side faces the backside of the bay
adapter box. 14. In other words, given that the slot 14A side of the.bay .

‘adapt er bOXs%éciﬁij&str Optg.tBeiknaagaptpecEeQBest EANsR8NEhg18A is
provided at the front side and the adapter back panel 15B is. provided at
the. baeksigee 3¢ khe. cbnifighudesocpl af vhewsashawapgeexaapl a9 .of the -
~configurations of the in-adapter connection panel 15A and the adapter back
panel 15B. Ashénbaheaehptérobog appasapusvidedtheéthnaadapiey-sibepadcti on
panel  15A has correspondi ng connection termnals 25 at -positions to .. be.
connect edowi tlhAsisgnals ter sitpalkes tpeoviléed r22 i corpplae atack 1gadelmothan
el ectroni c apparatus not conpliant wth the bay-structure television set
(‘her®i ndfroat sefder tbgreof. The electroniC'apparatus.lBUis stored
in the bay adapter box 14, and the bay adapter box 14
containing the electronic abparatus.l3 is stored in the bay
4 of the bay-structure television set. Accordingly, the
electronic apparatus 13 is electrically Connected with the
10 bay-structure television set.
Specifically, the back section of the bay adapter box
14 is provided with a back panel 15. .The back panel 15
includes an in-adapter connection panel 15A.whose front side
faces the slot 14A side and an adapter back panel 15B whose
15 front side faces the backside of the bay adapter box 14. in
other words, given that the slot 14A side df'the.bay'adapter
box 14 is the front, the in-adapter connection panel 15A is
provided at the front side and the adapter1back_panel-lSB=is
provided at the backside. -
.20 Fig;.G'includes plan Viéws.showihg-exampleS'of the
configurations of the in—adapter'cdnnectioh panel 15A and
the adaptér back panel 15B.
As in the electronic apparatus 13, the in-adapter

connection panel 15A has corresponding connection terminals

25  at positions to_bejconnebted with signal terminals provided



to.as a non-conpliant electronic'apparatus) when the non- conpliant |

el ectronic apparatus is stored in the bay adapter 5 box 14. Non-conpliant
el ectroni c apparatuses have signal termnals arranged at different .
positions, for exanple, depending on the nmanufacturer. As shown in Fig.
6A, for each manufacturer, the in-adapter connection panel 15A has 10
term nal s connecting with signal termnals provided on the back panel of
t he non-conpliant el ectronic apparatus manufactured by -each manufacturer,
the termnals of the in- adapter connection panel 15A being arranged at
~fixed positions corresponding to Fh@zsrgnar termnals of the non .15 _
conpliant electronic apparatus. Fig. 6A shows in-adapter - connection panels
15 for non-conpliant el ectronic apparatuses nmanufactured by nanufacturers

A, B, aBd €nel BagRNpaASL, o@Saghenactohiig. afBarkh@sadapt ebmpagknt -panel 15B
has RGB input termnals 41. to a. power termnal 49. - 20 at. fixed positions

cor r espaidhnghtobbhesBEBcauiputet evisnahssell (herthaapower rteeélﬁir@al 29
provi ded. on the in-bay connection panel 5 (Fig. 3) in the bay 4. By _
storingtbhes bajoadapthpilibox. eldctnohhe bapaﬁasusbhahethhadapher back.
panel 15B can face the in-bay connection panel 5 in the bay 25 4, the RGB
input teomphakst4éleottrheipoappatetnsnak 490284 pnothdedagnadhptadapter
back panel 15B are. electrically. connected with the RG output term nals
21 to thexpdder | : - : ' '
| Non—compliant electronic apparatuses have signal
terminals arranged at uifferent positions, for eXample,
" depending on tne manufacturer;_ As shewn in Fig. 6A, for
each manufacturer, the in*adapter connection panel 15A has
10 terminals connecting w1th 51gnal termlnals prov1ded on. the
back panel ©0f the non-compliant electronlc apparatus
manufactured by each manufacturer; the terminals of the_inF
adapter connectien panel-15A.being arrangeu at fixed.:-
positions corresponding to the signal terminals of the non—
15 compliant electronic_apparatus. Fig. 6A shows in-adapter
connection panels 15 for non-compliant electronic"
- apparatuses manufactured by manufacturers A, B, and C.
In centrast, as shown in Fig. 6B, 'the adapter back.
panel 158 has RGB’ lnput termlnals 41 to a power terminal 49g
20 . at fixed stitions Cdrrespondinq.to the RGB output terminals
Zl_to the power terminal 29 provided_on the in—pay
connection panel 5_(Fig. 3)'in'the bay 4. By storing the
bay adapter box 14 in ‘the bay 4 so that the adapter back_.

panel 15B can face the in—bay cdnnection panel 5 in the bay

25 4, the RGB input terminals 41 to the power terminal 49



- termnal 29, respectively, provided on the in-bay connection. panel
the bay 4. 5 The terminals provided on the in-adapter connection pe

are connected with corresponding ones of the RGB input termnals 4

power terminal 49 provided-on the adapter back panel 15B. Even a

non-conpl i ant el ectronic

"bay 10 structure television set (and, furthernmore, wi th another el

apparatus stored in the bay 4 via the bay-

storing the non-conpliant electronic apparatus in the bay adapter
havi'ng the in-adapter Connection'pahé¥3I5A corresponding to the non
- conpliant electronic apparatus and by storing the bay adapter box
havi ng the non-conpliant el ectronic apparatus stored thereinin th
. Accor di pgbydkbeousehecadapasid paeskt phniesh 18BCamRelicdst ¢ i\Matlhya
non-conpl i ant el ectronic apparatus. 20 As descri bed above, the :
non- conpbnapttedeetitanithe amﬂabat@atcanr@aanu$ be conneéet edwairt h the
bay-structure television set via the bay adapter box 14. In this c
't he usetemmshapr 8Par ecsbectiaedlyl, papvadapt en hibe 14 -hawi n@nnbheipmradapter
- connection panel 15A corresponding to the 25 non-conpliant el ectroni -
appar at pene245 For tbrakplved-as. . shown'in Fig.. 7, the bay adapter
-can be formed using the renovabl e backtganer 15 whi ch can

10

15

- 20

25

The terminals prov1ded on e in- adapter connection
panel 15A are connected with corresponding'ones of the RGB
input terminals 41 to the power terminal 49 prOVided on the
adapter back panel lSB Even a non-compliant electronic
apparatus can be electrically connected with the bay-
strncture television set (and, fnrthermore( with another.
electronic apparatus stored in the bay 4 via the bay-
structure television 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 bay:
adapter box 14 having'the non-compliant electronic apparatus
stored therein_in the bay 4.
Accordingly, the user can easily establish a connection

with a non- compliant electronlc apparatus |

| As described_above, the'non—compliant electronic

apparatus can easily be:chnected with the bay—structure-

- television set Via the bay'adapter'box 14. 1In this case,

the user must prepare the overall bay adapter box 14 haVing

‘the in—adapter connection panel-lSA corresponding to the

non*compliant electronic apparatus.

5in
anel 15A
1 to t he

apparatus can be electrically connected with the

ectronic

structure tel evision set) by

box 14
- 15

14 _
e bay 4.

ase,

iC
box. 14.



be. renoved fromthe remaining section. In this case, the wuser is not
required to prepare the overall bay adapter box 5 14 for each manufacturer
of -non-conpliant electronic apparatuses. It is-only necessary to exchange
the back .panel 15. In'this case, the non- conpliant ‘el ectronic apparatus
may be stored inthe bay 4 while the ternmnals provided on the in-adapter
connection panel 15A of the back 10 panel ‘15 are engaged (connected) wth
- the termnals on the backsi de of the non- conpliant el ectronic apparatus.
~In other words, the non-conpliant electronlc apparatus may be connected
wi th the bay-structure tel evision set %y storing, in the.bay 4, the
‘overall bay adapter box 14 having the non .15 conpli ant electronic
apparatus stored therein. Alternatively, the non-conpliant electronic

‘appar at us mayohe exeapnest ag¢ wholnt e Fay- st ueher @atehevbseenbsat 1y
“storing, ‘in the bay 4; along with the non- conpllant el ectroni.c - appar at us,

t he back-gransad ﬂcﬁrnt'e’;ullmgdd’le:hdl -radaptady] 2 b aannenid o panalictbAagonnect ed
with the non-conpliant electronic apparatus. The back panel 15 maybe o
~fornmed e irdregred i fxgprt Hehd rrermaia'plrey searinient i orirparels @A andHehe adapt er
back panel 15B. Alternatively, the in-adapter connection panel 15A and the .
25 adaptwdebaick rpmeiecﬂg.ﬁaec:artdo@rr@mmk@ RErdHor examglapteas kshown i n '
Fig. 8, the back panel 15 nay be fornmed. so that only the adapter back
paneﬁ ]jﬁ§|ﬁpr ‘each manufacturer of non-compliant electronic '
apparatuses. It ls only:necessary to exchange the back
_panel 15. In thié case, the_non—compliant'electronic
'apparatus may be stored in the bay 4 while the terminals
provided on the in*adapter'connection-panel 15A of the back
10 panel 15 are engaged (connected) with the terminals on the
backside of the non;COnpliant electronic apparatus. In
other words, the non-compliant electronic apparatus may be
connected with tne bay-structure television set_by storing,
in the bay 4, the overall bay adapter-box.l4 having the non—
.15 compliant electronic apparatus stored therein.
Alternatively, the non-compliant electronic. apparatus may be
connected with the-bay—structure television set bycstoring,
in the bay 4, along with the non—compliant electronic
apparatus, the back panel 15 having the in-adapter
20. 1c0nnection panel-lSA connected with the nonfcomplrant
.electronlc apparatus | | |
"The back panel 15 may be formed by integrating the in-
adapter connection panel_15A and the adapter back panel 15B.

Alternatlvely, the in—adapter connection panel 15A and the

25 adapter back panel lSB can be removable.



- adapter back panel 15B and the in- adap

removabl e fromthe bay adapter box 14.. In-the enbodinent of Fig. 8, the
renovabl e adapter back 5 panel 15B is provided with a male pin group 16B.
including a plurality of nale pins, and the bay adapter box 14 is
provided with a female pin group 16A including a plurality of fenale plns
When the bay adapter back panel 15B is attached to the bay adapter box 14,
each male pin formng 10 the nmale pin group 16B of the adapter back panel_.
"15B is engaged with the. corresponding fermale pin formng the female pin
group 16A of the bay adapter box 14, é?us el ectrically connecting the bay
: er connection panel 15A of the bay
adapt er box 14 with each .15 other. In other words, the RGB i nput term nals-
41 to the power t erni nal - 49 provi ded on the adapter back panel 15B are -
el ectrical | yFoonasempdew e phedst annifigd Mal éhsi edkoprineg oheayal e pin:
group 16B, and the term nals provided on the.. in-adapter connection panel
15A ar e bel dotrriechalsioy tdgrineatled theo adant dRtlermiteld ¥ mie pi ns form ng
" the female pin group 16A. Engagj ng each male pin formng the nale pin

group 16BMogRblie faapttée H@dk%@%éi? r w4 h the corresponding female .
pin formng the female pin group 16A of the bay adapter box. 14.allows -
t he. RGB i npuf™t ERAi RRPSIAMERE PﬁerGme@ 't &PF FERCYBPAG 3G PteEdPaRkt he

d b . 15B tq | K t wi th .
corr Egmﬁﬁ TR ndPe D0 BedTort CHLS i RS CONr ULt el 154

~via the EEQ%h% pln roqe plns, and the bay adapter box 14 is
provided with ‘a female pin group 16A including a plurality
of female.pins. 'When:the.bay adapter back panel 15B 1is
attached to the bay adapter.box.l4 each male pin formlng
10 the male pin group 16B of the adapter back panel 15B is
-engaged w;th the corresponding female-pln forming the female
pin group 16A of the bay edapter_box 14, thus electrically
connecting the.hay-adapter hack panei 15B and the in-adapter
connection panel 15A of the béy adeptef box 14 with each
© 15 othet. In othet_WOrds, the_RGB ihput terminals 41 to the
| power terminal. 49 provided on thefadaptef back panel lSB are
electrically connected with ptedeterﬁined male pins forming
the maie pin'group 16B, and the terminals provided on the -
in;adapter connection panel 15A.are”electrically conneCted
_20 'with_predetermined female pins forhing_the female'pin group
16A;. Ehgagihg each'ﬁalefpin.formihg the male.pin group 16B
of the adepter back pénet-iSB with the'corresponding_female
pin forming the'female pin group-l6A of the'bay adapter box.
14 allows the RGB 1nput termlnals 41 to the power terminal

25 49 prov1ded on the adapter back panel 15B to be electrically



-and the male pin-group 16B. As described above,. in a case in which the.
in-adapter 5 connection panel 15A. has connectlon term nal s connecti ng
with signal. termnals of a non-conpliant- el ectroni.c apparatus
nanufactured by each manufacturer-at fixed. positions corresponding to the
“positions. of the. signal termnats, for exanple, as shown in Fig. 7, °
. even_mhengthe.10_back-panel 15 is renovable, it is still necessary to have
‘the back panel 15:with the_Ln-adapter'Connection panel 15A having the. :
" ‘connection terninals at the fixed posi26ons  corresponding to.the" posi tions .
- of the -signal termnals of +the non- conpllant -el.ectroni c apparatus '
‘manuf act ured by each 15 manufacturer. Fig. 9 is a perspectlve VIeM/ShOMAng

an exanpkengbcthe WGoBf itgW 290l ﬁgﬁ;a@&ﬁ%peisw csepie 109 i3, nglnl-)

conpliant el ectronic apparatuses ure

manuf act dhebslap2@ rSeesitlicdaldry pdrk it hes £mbodi e termnals 53
and. 54 whi.ch are provi ded on tﬁe I 'n- adapt er. conned?%on ganelgrQHEA]a whi ch

connect aﬁdstgaahauer@hﬁab&og&,ainpn conpliant- el ectronic apparatus are
- novable. In other words, -the termnals 53 and 54 can be noved to positions

connecti ng t ohs. @6sthebsigaBbvber Ahnal $¢k tRe JpaRCerpl i %”%]d%&yggfm”' c 27
apparatus. In the enbodinent of Fig. 9, only the two termn
S connectlon panel 15A has connectlon termlnals connectlng
with SLgnal termlnals of a non- compllant electronlc
:apparatus manufactured by each manufacturer at flxed
' p051tlons correspondlng to the p051tlons of the. 51gnal
termlnals, for example,pas shown rn Fig. 7, even when the
-ld back panel'iS is_remoﬁabie, it is still necessaryltc have -
‘the back'panel 15£withithe fneadaptér connection panel 15A |
hav1ng the connection terminals at the flxed p031tlons
corresponding to the pOSltlonS of the SLgnal termlnals of
the non- compllant electronlc apparatus manufactured by each
15 manufacturer ”

Fig. 9 is a.perspective View.sthing an example of the
configuration of the back panel i5 conforming to non-
compliant electronic_apparatusee manufactured by a plurality

~of (or all) manufacturers. |
20 | Specifically,'in_thehembodiment of Fig. 9, terminals 53
and 54 which'are'prOVided on the in—adapter connecticn panel
15Aa and whlch connect to SLgnal termlnals of a non- compllant
electronic apparatus are movable In other words, the
terminals 53 and_54 can be_moved to pcsitions connecting-to

25 the signal terminals of the-non—compliant electronic



and 54 are shown on'the”in-adapter connection panel 15A in order to
sinplify the drawing. 5 In the enbodinent of Fig. 9, the in-adapter
connection panel 15A is nade of a plurality of slit plates 51.

Specifically, the slit plates 51 are fornmed by, for exanple,.

conducti ve

flat plates (thin filns). Each of the slit plates 51 has slits (holes) 52
arranged in a grid. The 10 termnal 53 (54) can be noved along the slits

52 in the directions indicated by the arrows of Fig. 9. Fig.

10 is a

sectional view of a side face of the jn- adapter connection panel 15A shown
in Fig. 9. Each of the slit plates 5127 s"attached between 15 insul ators 62.
- The - insul ator 62 nearest to the adapter back panel 15Bis fixed to a
bottom plate 61. The insulators 62 —are arranged at intervals |arger than
‘those befpmeentife slits 52 provided on the slit plates 51. An insulating
~film66.1s provided on the surface of . the 20 slit plate 51 nearest to the
term nal 53 €h4rheThabodisehat big Fiiigl. 966 oprlgy ehles tide tleemtinadls $3 or 54

frombeing electrically connected with one of the plurality

of slits 51..

~ nearest anal tHe aret ethoiwmalon She Tihe adaptiaralcdthgdthieors armeappl $%esit o t he
~terminal 54) 25 is provided with a stick-shaped body 63 (67) having a 28

di anet erordsin diet Ispmpds vt Wdre tdr@wdindt-h of each slit 52. The
along the slits 51 to nove the term.nal 53 to

body 63 slides

In the embodiment of Fig. 9, the in—adapter connectioﬁ

panel 15A is made of a plurality of slit plates 51.

'Speéifically,-the slit plates 51 are formed by, for

exaﬁple, conductive_flat plates (thin.films). Each of the

slit plates 51 has slits_(holes) 52 arranged in a grid. The

10 terminal 53 (54) can be moved along the slits 52 in the

directions indicated by the arrows of Fig. 9.

Fig. 10 is a_sectional'view of a side face of the in-

adapter connection panel 15A shown 'in Fig. 9.

Each of ‘the slit plates 51 is attached between

15 insulators 62: The insulator 62 nearest to.the adépter back

panel 15B is fixed to a bottom plate 61. The insulators 62

are arranged at-intervals larger'than those between the

slits 52 provided on the slit plates 51.
“An insulating film 66 is provided on the surface

20 slit plate 51 néarést to the terminal 53 (54). The

of the

inSuLatingufilm-66 preventS'the terminal 53 or 54 fron beihg

electrically connected with one of the plurality of slits 51.

nearest to the terminal 53.

The terminal 53-(thé same applies to the-terminal 54)

25 1is provided with é stick-shaped body 63 (67) having a



an arbitrary position over the slits 51. Contact fittings 64 (68) nade of
conductors are fixed 5 to one end of the body 63,. to. which the . :
~termnal.53 is not - attached__ The cont act fjttlngs 64 are brought into
.contact wth predeterm ned ones of the plurality of slit plates 51.  in.
t he enmbodi nent of Fig. 10,. the contact fittings 64 attached to.the body
63. of the ternminal 53 are in contact 10 with two slit pl ates 51 nearest
"to the bottomplate 61. The plurality of slit plates SI. is connected mnth
. predeterm-ned ones of the RGB input teffiinals 41 to the power terninal -

- provided on the adapter back panrel 15B.. Thus; the termnal 53 is '
“electrically connected with a 15. predeternlned one of the RGB |nput

* erm nal ke ha RARr, 1A Al 49, A9 provided on.Lbg adapter bagk panel

15B via the - interior of the body 63, e contac ngs he.

slit phaies &l.s e odonb il dhed PN O e | Sp @ NOLERL LTRSS, Doty

*20 63 of the termnal 53. This allows the contact fit fPxed®to the

body 67 Qﬁlthﬁnﬂﬁﬁﬁun@oéitﬁdhtﬁbéﬁlEHE“éE%tsVth the S"t plates 51 nearer -
to the termnal 53 (54) than the slit plates 51 touching the contact

fittings 64 fiwadate rikeibedy 683 (@h)t hadelyd A&t L'fgusaré hﬁ,zzeet{m nal 53

i's 25 electrlcally connected with the correspondlng term nal the .
adapt®r tsaclkngareld bBSBtrm”lcbddye a®r mmalm% Itne et &Ehih gl by gonpeeted with
_ the correspondlng t ermi nal.
attached The contact flttlngs 64 are brought 1nto contact
: w1th predetermlned ones of the plurallty of slit- plates 51
In the embodlment of Fig. 10, the contact flttlngs 64
.'attached to the body 63 of the termlnal 53 are in contact
lO w1th two Sllt plates 51 nearest to the bottom plate 61
The plurallty of sllt-plates 51 is connected w1th
predetermlned ones of ‘the RGB lnput termlnals 41 to the
power termlnal 49 prov1ded on the adapter back panel 15B.
Thus, the termlnal 53 is electrlcally connected wrth a
15 predetermined-one'of3the RGB input terminals 41 to the power
terminal 49 provided on the adapter back panel 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
20 63 of the termlnal 53. This allows the contact flttlngs 68
fixed 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 to
the body- 63 of the termlnal 53. Thus, the termlnal'53 is

25 electrlcally connected with the correspondlng termlnal on



t he adapter back panel 15B. The body 63 of the term nal 53 (the same
- applies to the 5 body 67 of the termnal 54) has an insulating filmon the
surface thereof. This prevents the termnal 5.3 frombeing electrically .
connected with the slit plates 51 other than the slit plates 51 touching
the contact. fittings 64. One end of the body 63 at. the termnal 53 side is
10 provi-ded with, as shown in Fig. 11, a threaded screw 65. The interior -
of the terminal 53 is also threaded. The terminal 53 is screwed into-the -
screw 65 of the body 63. By rotating the termnal 53 in a counterclockw se
direction, when viewed fromthe terni4tal™ 53 side, the screw 15 is ' :
~ | oosened, and, as shown in Fig. 11, the ternminal 53 is separated fromthe
~insulating film®66 and the contact fittings 64 of the body 63 are
-separ at ethef HARERe Bhick pphates 5B]. afAecenhd rehiinkhe sherri nal - 53, "along -
~with the body 63, becones novable along the slits 52. 20 In the enbodi nment
~of Fig. elkctiieatienmcoaheb4ed e thodye Gérrasponhie ngomeaati nhilt bhngs 68 are
omtted in the drawing. As in the termnal.53, .the termnal 54 is novable
al ong t lthe sldapser2baBk panatli AgBt.he term nal . 53 in.a cl ockw se direction,
25 when viewed fromthe termnal 53 side, the screwis 30 tightened, and,
‘as shown in Fhg.bddy EﬁeOQndheftehmlneinﬁaakth53sametapplmsalablngeflIn166 :

-side is pressed agai nst the
: 5_ body 67 of the terminal 54) has an insulating £ilm on the

.'surface thereof. 'This-prevents the terminal 53'ffom being
électrically connected with'the slit plates 51 other than
~ the slit plates-Sl touching.thé contact fittiﬁgs 64.
One end of the body.63 at the terminal 53 side is
10 ptovided with, as shbwn in Fig. 11, a threadéd screw 65.
The intériof of the téfminal 53 is alsQ threaded. The
terminal 53 is screWed.iﬁto the screw 65 of the body 63.
By rotating thé ferminél'53 in a counterclockwise
 direction, when viewed from the terminal:SB side, the screw
15 is loosened, and, as shown in Fig; ll) the terminal 53 is
separated from the insulaﬁing film 66 and the contact
fittings 64 of the body 63 are'separated f:om'the slit
plates 51. Accordingly,.the'terminal 53; along with the
body 63, becomes movable along the slits 52.
20 In the embodiment of Fig. 11, the terminal 54, the body
67, and the contact fittings 68 ére oﬁitted:in'the drawing;'
As in the terminaljSB,ﬂthé terminal 54 is movable aldhg the
slits 52. | |
By rotating the tefminal_SB in_a.cloékwiée direction,

-25..when viewed from the terminal 53 sidé, the screw is



insulating filme66. Furthernore, the .contact fittings 64 of the body 63"
~are pressed against the slit plates 5.1, which 5 are supposed to be
touching the contact fittings 64, with a predeterm ned pressure.
Accordingly, the termnal 53 is fixed at a predeterm ned position- along
the slits 52 and electrically connected with the slit pl ates 51 via the
body 64 and the contact. fittings 64. 10 Fig. 12 is a perspective view
show ng anot her exanple of the configuration of the back panel 15 having
the novable termnals 53 and 54 connectlng with the signal termnals of
the non-conpliant electronic apparatu% I'n the enbodi ment of Fig. 12, many
insertion slots 15 (holes) 71 are’ prOV|ded. The termnals 53 and 54 can be
. nmoved to arbitrary positions. of the positions of. the many insertion

sl ots 7tigBpecictcahnkly, ashehioemmiimalria? has, they eexamy @hed ey nal3A in
the shape of "a pin jack insertable into the insertion 20 slot 71. By
_|nsert|ﬁg tlte thedy n58Aaitritng tftHd ni régerstiiden isl giresékd tdua iterdnitmal 53 is
fixed at the position of the insertion slot 71. The body 53A of the

terni nains8lagdng Bady B4A offurtidre rivers, ndlhe5 4 coitfafaer fiirctiewygt 164 of :
Accordingly, when the body 25 53A of the terminal 53 is inserted into the
_inserti 6hesbody3$3 ?Iea@eretsﬁedb@WlMA ¢het I5d itteptiatals 54 ,i shiiderted into

the insertion slot 71, the terninals .53 and 54 are electrically
o are supposed to be touching the contact fittings 64, with a

jpredetermlned pressure. Accord;ngly, the terminal 53his

.fixed at a predetermined positibh along the slits 52 and
electrically connected with the.slit plates 51 via the body
64 and_the contact_fittings 64 .

:10 | Fig 12 is a perspectlve view showing another example
of the conflguratlon of the back panel 15 having the movable
terminals 53 and 54 connecting with the 51gnal terminals of
the:hon—cempliant electronic apparatus.

_In'the embodiment of Fig. 12, many-insertion.slots'

15 (heles) 7l.are provided. The_terminals 53 ahd 54 can be
moved to arbitrary positions.Of the positions of the many
insertipn slots 71.- .

Specifically, the terminal'53 has, for example, a body
53A 1n the shape of a pln jack 1nsertable into the insertion

20 slot 71. By 1nsertlng the body 53A 1nto the insertion slot
7L, the termlnal 53 1is fixed at the position of the |
inseftion.slot 71. | |

The body 53A of the terminal 53 and a body 54A of the
terminal 54 differ in.length.. Accordingly,.when the'body

25 53A of_the terminal 53 1is inserted into the insertion slot



‘connected with: different term nal s -on the adapter back panel .15B.. 5 F|g
13 includes perspective views showi.ng yet another exanple of . the

. configuration of the back panel 15. having novable terminals on.the

o pt er  connection panel 15A. In the illustrations, portions _ o
"tgr?gggondlng to- thosepln Fig.. 8 are given the same. reference nunerals. 10
In the enbodi ment of Fig. 13, t he. adapt er _back panel 15B of the back panel.
15 i.s renovabl e, as ‘described in the embodinent of Fig..8. In the :
“enbodi ment. of Fig. 13, the. i n- adapt ef Sdnitecti on panel 15A is made of .a
" plurality of connection plates 81. 15 U-shaped inserti-on slits 82L and 82R
“are provided on the | eft -and right sides of the bay adapter box 14. The

" connect i ohl prat esh&Ibedn b@Af@Xedhént@rﬁﬁﬁaPYS@el§91h§§FE&§d LPLOr Bhe
insertion slits 82L and 82R. The connection plates can be eas

Ie
renoved bynshitdiong sleong? 1 hethésesinona?9 shiLsa82k 2nd 82R-+ %affam’
as shomhb?h Fig(ng4A . the connection - plates 81 each have a ?rane :

the Shapéﬂﬁn3£gﬁd(WlﬂﬁmﬁlffEEEnBUtéﬁmfn@lst@ﬁ thangq t@@sbéc% %Qﬁegroove
87 servin as .a groove-into which a patch plate 83, ich
'descrlbed%ﬁeIOM/ can be inserted. Frame hol es 85 (spaces) 32 defined by
-t he frane 88 have substantially the same size as that of the flat patch
plate 83, wh|€Hg|sl§héWﬂlwﬁe§ perSpectlve views show1ng yet another

example of the conflguratlon of the back panel 15. haV1ng |
. movable termlnals on the in- adapter connectlon panel 15A. |
In the lllustratlons, portlons correspondlng to those 1n-F1g
8 are glven the same reference numerals |
lOI | In the embodlment of Flg 13, the adapter back panel
-158 of the back panel 15 is removable, as descrlbed in the
:embodlment of Flg
- In the .embodiment of Fig. 13, the in- adapter connectlon N
panel 15A is made of a plurallty of connectlon plates 81
l5 U-shaped 1nsertlon sllts 82L and 82R are provided on the
left and rlght SldeS of the bay adapter box 14. The |
connection plates_81 can be fixed in place by being inserted
into.the insertion slits 82L and 82R. The connection plates_
81 can be easily removed by slldlng along the insertion
20 slits 82L and 82R. |
| For example; as shown in'Fig;.l4A thé connection
_plates 81 each have a frame 88 in the shape of a. grid. The
inner surface of the frame 88 has a frame groove 87 serving
‘as a groove into whlch a patch plate 83, which will be

‘25 described below, can be inserted.- Frame holes.85 (spaces)



‘perspective view of Fig. 14B, a side view of Fig. 14C, and a plan view of
- Fig. 14D. By fitting the outer surface of the 5 patch plate 83 into the
frame groove 8.7 in the inner surface of the frame 88, the patch plate 83
is fixed to the frame. hole 85. As shown in Figs. 14B to 14D, the patch
plate 83 has a termnal 84. By inserting the patch plate 83 into a 10
different frane hole 85, the position of the term nal 84 provided on the
patch plate 83 can be noved. By inserting the patch plate 83 into. the
frame 88, the termnal 84 is el ectrlg |1y connected with the frame. 88.
Each connection plate 81 has connecti fermnals 86 on the 15 outer
surface fitting into the insertion slit 82R (Fig. 13). The frame 88 is

el ectrically connected wiith the connection termnals 86. As showi in Fi g
14E, eack fiimser biyomhe! iftr a32R 8 tham wlrSitaarialng sectd ons She By -
inserting the connection plate 81 into the insertion slit 82R the 20

- connect ittt todr nihealfd a&6 parte-relpdettrd & || ywitiortneiod eshownirt it he _ :
current-carrying sections 89. The current-carrying sections 89 connect
with predetsperitied véewm od Fion tIHS adaptiste baickw @arielg 18R, artdea f enal e
pin group 16A.and the male pin group 16B. Thus, the term nal 84 of the

pat ch plrdea 83ew2dff ifiged Lidh-0 the FitdnmBaties ®@itevt riwaidae cohridgst ed with
a 33 predeternined ternmnal on the adapter back panel 15B via the patch’
pl ate 8®2the Pladte 888 1nitive éndeamonaa¥h il sirggthe inner surface

of the frame 88, the patch plate 83 is flxed to the frame
hole 85.
| As shown in Figs. l4B.to 14D, the patch.plate 83 has a
terminal 84. : By insertiﬁg the pateh plate 83 into a
10 .different frame hole 85, the poeition of the terminal 84
o proﬁided on-the'patch plate 83 can be moved.
By inéerting the patch plate 83 into the frame 88, the
tefminal 84 is electrlcelly connected with the frame 88.
Each connection plate 8l has'conneetidn terminals 86 on the
15 outer eurface fitting into_the insertion slit 82R (Figl 13).
. The frame 88 is electrieelly.eonneeted with the connection
terminals 86. As.ehown_in Fig. 14E, each insertien slit 82R
_hes_current—carryidg'Sections_89. By inserting the |
connection plate 81 into tﬁe insertion slit 82R, the
20 connection_terminals 86 are electrically eonnected with the
'_eurrentfcarrYing seCtidnS 89. -The-cprrent?carrying'sections
89 connect with predetermined terminals on the adapter back
panel 15B vie fhe_female pin.group l6A_and ﬁhe.male pin
group 16B. ‘Thus, the termlnal 84eof the patch plate 83

25 fitted into the frame 88 is electrically connected with a



the -current-carrying sections 89, the female pin group 16A,. and the nale
pin group 16B. 5 The. plurality of connection plates 81 has the connection
terminals 86 at different positions. The current-carrying sections 89 of
the insertion slit 82R are provided at positions corresponding to the '
.connection termnals 86 of the connection plate 81 fitted into the .10.
‘insertion slit 82R. Only when the connection plate 81 is inserted into the
correct insertion slit 82R, the connection termnals 86 of the connection
plate 81 are connected with the current carrying sections 89 provided on.
‘the insertion "slit 82R "Accordingly, 3%hen the connection - plate 81 is . 15
inserted intoa wong insertion slit. 82R, the ternminal 84 fitted into.the’
- connection. plate 81 is prevented frombeing electrically connected with a

- terni nalprericdtheradaet afehacial panalhd dRiI{giminalk thate i SL9mOtvisuppesed to
be connected with the termnal 84), which is connected with the current. 20

- carryi ngpa%eet ipdRs 8% i aHdef fatml 88 pithygranimhekA and did€na® @gyi N gr oup
16B. Alternatively, for exanple, the connection plate 81 and the insertion

slits 82heanthr@2R tatca frorimed dextaldrow &he tieonfectliconipl areul Ltea,be
inserted only into the correct 25 insertion slits 82L and 82R into whi ch
t he conmect ithe pladtee g’-izh BDburs ligsertabl e. Accordingly, the ternminal 84
fitted into the connection plate 81 can be prevented frontbelng
' 5 ' The plurallty of connection plates 81 has the
connection’ termlnals 86_at different p051tlons. The
ourrent—carrying sections 89 of the insertton slit 82R are
provided at positioné correSponding to. the connection
terminals 86 of the connection:plate 8l fitted tnto thed
10 . insertion slit 82R. Only when the connection plafe 81 1is
| inserted ihto the correct insertion siit 82R, the_connection
terminals 86 of the connection plate 81 are connected Qith
the current—carrying sections 89 provided on the insertion
slit 82R. Accordingly, when the connection plate 81 is
t'l5 inserted into a wrong insertion'slit 82R, the terminal 84
fitted into_fhe connection_plate 81 is'preVented from being
_electricelly connected with a terminal on the adapter back
_panel_15B_tterminal that is notfsupposed'to be connected
‘'with the terminal 84), which iS'connected with the current-
20  carrying sections 89 via ‘the fenale:pin'group 16A and the
.male pin gfoup 168.
Alternatively, for exemple; the connéction plate 81 énd
the_inserfion slits_82L and 82R_are'formed to allow the
connection plate_Sl to be inéerted only into the correct

25 'insertion slits 82L and 82R into which the connection plate



- electrically connected with the term nal on the adapter back panel 15B,
whi ch is not supposed to be connected with the 5 termnal 84. By |nsert|ng
the patch plate 83 into the frame hole 85, the termnal 84 fixed at a- .
‘predetermnm ned position on the connection plate 81 is exposed towards the
aperture of the slot 14A.of the bay adapter box 14 directly or through the
- 10 frame .hole 85 of the connection plate 81 arranged in the front part
“thereof (towards the openi ng side of the slot 14A (Fig. 5) of the bay
adapt er box 14 shown in Fig. 13). A@ ordingly, the termnal 84 is

- connected with a termnal of a non- npliant el ectrical apparatus stored
in the slot 14A 15 of the bay adapter -box 14. As described above,. when
~the term.nals which are provided on the in-adapter connection panel 15A
and whigh isonnsettablehe Rtgoalihelni nahs périhhrabod4ceiptedntntel ectrical
apparatus are novable, :it is unnecessary to 20 prepare the bay adapter box
14. and -the bankepaheh ﬁ5ater81eaah hmanptacénted 6fomohedongpli ant.
_electrical apparatuses. ‘The cost burden on the user can thus be. |essened.
. As descelbetirabavéy whenethedt withnbhs bérmheainonatihpt adapbanebaickn panel

. 15A are novable, it nmay be unclear 25 where to nove the termnals. B
Pref er abkpelf bPBexahprh, ishao85supbpgrefohs b cheneekafinel §hakbedescri bed

on the in-adapter connection panel.15A according to each manufacturer of
‘non-> terminal 84. o : ' -

By inserting thg.pétch plate 83 into the fréme hole 85?
the terminél 84 fixed at a predetermined position on the
connection plate 81 is exposed towards the apertureiof the
slot 14A of the bay'adapter box 14 directly or through the

‘10 frame hole 85 of the connection plate 81 arranged in the

front pért therebf (towards the opéning side of the slot 14A

(Fig. 5) of the bay adapter box 14.shown in Fig. 13).

Accordingly, the terminal 84 is connected with a terminél of

a non—compliant electrical.apparatus stored iﬁ the slot 14A
15 of the bay adapter box 14.

As described above, when the terminals which - are
‘provided on.the in-adapter connéction pénel.l5A and which
connect to the signal terminals of the non-compliant
electrical apparatus.are'movable,:it is unheceésary'to

20 prepafe the bay-édapter box 14 and the back ﬁanel lsrfOr
* each manufacturer of noﬁ—compLiant eleétrical appafatuses.
The cost burden oh the user can thus bé.lessened.'
: As.described abo&e, When the_terminéls of. the in-
'adapter connection panei 15A are movable, it may_be.uncleér

25 where to move the terminals. _Preferably,-for éxample, the



conpliant el ectronic apparatuses.. In the above description, the terninal s
provi ded on the 5 in-adapter connection panel 15A are novable to conform
to each manufacturer's non-conpliant electronic apparatus. Alternatively,
for exanple, the RGB output termnals 21 to .the power termnal 29 provided
on the in-bay connection .panel 5 (Fig. 3) in the bay 4 are novable. In
thi's case, 10 the non-conpliant electronic apparatus and the bay-structure
television set can be electrically connected with each other w thout the
use of bay adapter box 14 (or.the back panel 15). Fig. 15 is a block
~di agram showi ng an exanpl e of.the el€ttTi cal configuration of the
bay-structure television set 15 shown in Fig.. 1. A renote comrander
(hereinafter referred to as a remote control) 101 is operated by the user
- when sebeeliitigna odesheedetraligwilsi arebrieadeddieidngnc haenah-aadjptsti ng the
~-volune, or switching signal input/output between electronic 20 apparatuses -
by "a sekeahectl04, pahiedh 1WAl kache rdascr itbe@altl aanufatherreemotfe noort rol 101
~transmits-a signal corresponding to the operation toa main controller 102
usi ng i ebmaledntayd ectronkicgspparatds2s.t he renote control 101 is omtted. -
In accordance with the infrared ray signal fromthe. .25 renpte control:
- 101 or the | Ikethehebawendesariptien, 10Re36erpvonetsl eravsdkdcoorthentrol | er
103, and, if necessary, controls each block form ng the bay-structure
t el evi siitpnaglepter connection panel 15A are movable to conform to

‘each manufacturer's non—tompliant eléctronic apparatus.

-Altérnatively, for example, the RGB output.terminais 21 to

the power terminal 29 providedfon the in-bay connection

.pahel 5 (Fig. 3) in the bay 4 are movable. In this case,

10 the non-compliant electronic apparatus and_the 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 showihg an.example of the
electrical configuration of the bay-structure television set

15 shown in Fig. 1.

A remote commander (hereinafter referred to as a remote
control) 101 is operated by the user when selecting a
desired television broadcasting channel, adjusting the -
volume, or switching signal input/output between electronic
20 apparatuses by a selector 104, which will be described below.
The remote control 101 transmits a signal co:responding to
the operation to a main controller 102 using infrared rays.
In Figs. 1 and 2, the remote Control 101 is omitted.
In accordance with the irnfrared ray signal from the

25 remote control 101 or the like, the main controller 102



.Under. the control of the nmain controller 102 or the like, the selector

controller 103 controls the selector 1.04. 5 The selector 104 is connected

with the CRT 2, the speakers 3, a tuner 105, and a TV signal processor
+106. 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

sel ector controller 103, the selector 104 10 changes the output destination
of an input signal input thereto. A television broadcasting signal
(herelnafter referred to as a TV signal) received by an antenna, which is
not shown, is supplied to the tuner I05. Under the control of 15 the mai n’
' controller'102, the tuner 105 detects and denodul ates a TV signal on a
predeterm ned channel and outputs a baseband signal to.the selector 104.

 The TV gogital 10y aCesse-th06 RneeeIses a3, Med, signakcet8agy, a baseband
i mage signal -output fromthe tuner .105) 20 output fromthe selector 104

and out pish% riche reesl thlRgu rmgemsqgmé poytdersetieed ofe1dPdsides &RT 2
- di splays an image signal output fromthe selector 104, and the speakers 3

“out put an audhdesighalconutpmtofronethainsebﬁﬁt011é9410250£1tﬁ@e :
‘above-described conponents., the CRT 2, the 37 speakers 3, the tuner 105,
-and thelIVeS|gMalsaﬂ@ce9$0tobmﬁolﬂ@mcﬂwencaattbestehevseuentset10mh|ch 1s
an electronic _

5 ' The selector 104 is connected with the CRT 2, the .
speakers 3, a tuner 105, and a TV signal proceSsqr 106...Tﬁe
selectqr 104 is also connected withfthe terminals of the.in—
bay connection panels 5 in the bays 4A to 4G. Under the-

" control bf thé selector conttoller'103, the sélector 104
10 Changes the output_destination of an input éignai input
.thereto. |
A television broadcasting signal (heteinaftér referred
to as a TV signal) received by an antenna, which is not
shown, is suppiied to the tﬁner 105. .Undet the control of
15 the main cphtroller 102, the tunér 105 detects ahd
démodulates a TV signal on a ptedetermined channel and
éutputs a baseband signal to the selector 104.
Thé TV signal broceséor 106 procesées an image signal
(e.g., a baseband lmage 51gnal output from the ‘tuner 105)
20 output from the" selector 104 and outputs the resultlng 1mage
signal to the selector. 104 |
The CRT 2 diSplays an imége signal output ftom the
Sélectot 104, and the speakérs'3 output an audio'signal

output from the selector 104.

25_ -~ Of the above-described compdnents, the CRT 2, the



apparatus.- Fig. 16 shows an exanple of the conflguratlon of the TV 5.
si gnal processor 106 shown in Fig. 15. The TV signal processor 106 i ncl udes
an I/F (Interface) 111, a controller 112,. and a signal processing circuit
.113.  The I/F 111 control s exchange of S|gnals anong the selector 104, the
controller 112, and the signal processing 10 circuit 113. The controller
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"
'selector 104. On the basis of the dgtgznination result, the 15 controller
112 controls the signal processing cirtcuit 113. There are various possible .
‘met hods for determning the connection. For exanple, a nmethod determ ning :
whet her or not there. is a signal fromthe el ectronic apparatus stored. -
in. the spaykércarn,behadaptret: 120 Thancditte AV erighlk2 straress famnctdeon | Ds and
- an IDtable.. The function IDis a unique ID (ldentification) for ' )
. denti. f)ﬂulmgtaamh afsurtdta (nelm‘vushe:mlsgﬁtal wiriogesisi g @ rexttitonild3. The | D
~tabl e includes processing information, which wll be described bel ow,
~ correspemgiangtus -each function ID. 25. Basically, for exanple, the signal
- processing circuit - 38 113 has a function for converting a .conposite
i mage signal Fig. |h@osaovénﬂﬁnéﬁ?mpﬁﬁg@fsﬁ@ﬁapoaﬁdgarﬁ@n@ml@ﬁ ﬁ@ﬁ @@hvertlng

5 51gnal processor 106 shown in Fig. 15.
The TV signal proéeésOr.106 includes an I/F §Interface)
111, a controller 112, and a signal proéessing circuit 113.
 _The-I/F 111 controis exchange of signalé among the |
selector 104, the controller 112, and the signal processing
10 circuit 113.
The controller 112 determines whether or not an
eléctronic apparatus is_stored in the bay 4 and électricaliy
- connected with the selector 104 via the I/F 111 and the
| selector 104. dn-the bésis of the determination result, the
15 controller 112 controls the signal proceséing circuit 113.
There are various.possible methods for determining the
connection. For example, a method determining whether or
nét'there.is'a'signai from the electrbﬁié'apparatué stored .
in the bay 4 can be adopted.
2Q -Tﬁe contfollerlllé $tores'function IDs and an_ib table;
The function ID.is a unique ID_(Idénfification).for
identifying each function of.the signal processing circuit
113. The ID table inCludes processing information, which
".will be describea béiow, corresponding to.each fUnction ID.

25 Basically, for example,-the~siqnal processing circuit



~a conponent standard definition imge signal (hereinafter referred to as .
an SD (Standard Definition) inmage signal) 5 into a high definition image
signal (hereinafter referred to as.an HD (Hi gh. Definition) inmage signal).
Under the control of the controller 112, the signal processing circuit 113
can change the function thereof. Fig. 17 shows an exanple of the -

el ectrical 10 configuration of the electronic apparatus 11 stored in the
bay 4. As described above, the electronic apparatus 11 is an electronic
apparatus conpliant- with the bay-structure television set (hereinafter:
referred to as a conpliant el ect roni apparatus). The conpliant el ectronic
apparatus 15 is not linmted to the el ectronic apparatus 11 and is.

arranged as shown in Fig. 17. The el ectronic apparatus 11 includes an I/F

121, . a 100ntiae] lerfubddich Fogn@lonieatdssy g cinpiditt el Ahag@n@ ignalspeci fic
block 124. 20 The I/F 121, the controller 122, -and the signal processing

- Ccircuit ink23 aarcbnifmrnrmtt dsndge tdigynldlF ahll a tﬂﬂﬁlcﬁl@fﬂ rfald e:ronir&tm@d t he

- signal processing circuit 113, .respectively, which are shown in Fig. 16.
_The.spe@rbamdmnmﬂt b&@ndanmldaﬁﬂnuﬂman'mm@gmosu@@aZS(ékaéﬁm@ﬁkerapparatus-
- 11. For .exanple, when the electronic - 39 apparatus 11 is a DVD pl ayer,

t he spedieffieq reidodio- 15@4an 151 ddié:sancramd é)@frtp?lléloaﬂ ‘dpteigeals iginelup f or

irradiating a.
' 5 1nto a hlgh definition image signal (herelnafter referred to

as an HD (quh_Deflnltlon) image SLgnal)._ Under the chtrol
.of_the controller 112, the signal processing circuit 113 can
change thé function théreof.

'Fig. 17 shows an example of the ele¢trical

10 configuration of the electronic_apparétus 11 stored in the
bay 4. As descfibed abové, the'electronic'appafatus 1l is
an electrbnic apparatus compliant'with'the béy—structu:e
television.set (hereinafter referred to aé-a compliant
elecfronic épparatué). The compliant electronic apparatus

' 15 is not.limited to the eléctrénic ap?aiatus 11 and is.
arranged.as shown in Fig. 17.
The electronic apparatus 11 includes an I/F 121,
'conﬁroller 122, a signal.proéessing circuit 123, and a.
. specific block 124.

20 - The I/F 121, the controller'122, and the signal '
processing circuit 123 are formea.as_in thé 1/F lil,.the'
controller 112, and the signal processing circuit 113,
.respectively, which are shown in Fig. 16.

The.specifiC'block 124 is a block specificltb the

25 electronic apparatus 11. For example, when the electronic



.DVD, which is. not shown, with a l.aser beam. receiving light reflected from
‘the DVD, and perform ng photoelectric 5 conversion. Wen the electronic
apparatus 11 is a digital VTR the specific block 124 includes, for
exanple, a drive nechanismfor driving a video tape and a.magnetic head
for reading/witing signals fronto the video tape:. Wien the. electronic
apparatus 11 is a DVD player, 10 signals recorded in DVDs are MPEG ( Mbvi ng
Picture Expert G oup) encoded; basically, the signal processing circuit
123 has a function for NPEG—decoding gPEG—encoded_signals; In the present
-enbodi nent, the signal processing'ciré t 123 also has, for exanple, a
~function for performng space 1.5 resolution i nprovenent processing.
~Referring.to a flowhart in Fig. 18, the operation of the TV signal
‘processapddfa tsiwovirt iirs B gzvrlaal/ayér,notxmdoespetesﬁm bietoc k nl 34 ep Si, the
controller 112 checks whether or not an 20 electronic apparatus is .

el ectri dald yudssnnettreexdmp tdhe di Pptilidalanet ¢hep stdect orad et amgl r oceeds
to step S2. In step S2, the controller 112 deternines whether or not an
el ect r o\ apfieirdt uss |rsaté|$tqwri,cau§h conreeeedo@amt heedabysng ofighe check
result in step Si. 25 Wen it is determned in step S2 that no el ectronic
40 apparefthrctied et rilaal PP c e tesdt i ng r@hqtp%l@m@rlc processor 106,

-that is, when.no electrical apparatus |s.
. 5 conversion. -When the electronic apparatus 11 is a dlgltal

VTR, the specific block 124 lncludes,_for example, a drive
méchanism fof driving a video tape and a magnetic head.for
reading/writing signals from/to the Video tape;.

When the electronic appératué 11 is a DVD player,

10 'siQnals recorded in DVﬁs are MPEG (Moving Picture Expert
Grouﬁ) encoded; basically, the signal pcheSsing clrculit 123
has a function for MPEG-decoding MPEG—enéoded signals. In
the preSent'embodiment;_the signal processing éircuit 123
also haé, for examplé, a function for performing space

15 resolution impfovement processing.

Referring to a flowchart in Fig. 18, the operétion of
.the TV signal processor 106 shown iﬁ_figﬂ 16.wiil now.be
described. | |

In_step Si, the controller 112 checks whether.or not an

20- électronic_appératus is electricéliy'conneéted‘Qia the I/F
111 and ﬁhe selectbr 104 and-préceeds to step_Sé. In step
s2, thé contréller lié detefmines whether or not an
electronic apparatus is electrically connéCtéd on fhe basis
of the check result in step S1. | B | |

25 _ When it 1is determined in step 52 that no electronic



Ccircuitse

.stored in . the bay 4, - if an electronic apparatus is stored in the bay
4 when t he electronlc apparatus is not 5 selected by the selector 104 to
be electrically connected with the TV ngnaL processor 106, in step-SS,_
the. controller 112 outputs a command to the signal processing circuit 113
"to performprocessing in accordance with a normal function. As a result,
in step S3, the signal processing circuit 113 .10 perforns nornmal signal
- processi ng, and subsequently, the. processing is term nated. Specifically,
when the TV signal processor 106 is connected with no other electronic
apparatus, the tuner 105 (Fig. 15) eXtracts a baseband signal on a
~predeternmined 15 channel' froma TV signal and supplies the baseband signal"
to the TV signal processor 106 via the. selector 104. In the TV signal
processappéeﬁtubheslbEettricadéwvesnhhetbasabamdthelm&geiangmal supplied
via the selector 104 and. supplies the -baseband i nage signal to the signal
processpmgceissoui 10513 £ha@ Ssmc&hehen9|gdabtmn@aéssppgretmeuub 113 has a
function for sinultaneously perfornming, with respeet to the image signal
from thetbkEdlin, tbenpeysi tle/ osnpddenn edrvéronde pppeessiusgisfor . convertlng
a conposite signal into a conponent signal and space resolution ,

i npr oveABATepr dBesbiengator i MPeEdvithg 28 eciigospacerpeseltusi 68 bytconvertlng

~an SD |nage S|%nal into 41 an HD_.inage signal, the signal processing
8ctpdr Pyr Fbeprsdessrag 10,4 56c8ﬁd§r1r@@tmcﬁltlﬁecpaﬁeat@ﬁ The

with the TV signal processor 106, in step S3, the, controller
_112 outputs a command to the signal processing circuit 113
to perform processing in accordaﬁce with a normal funétian.
. As a result, in step S3, the signal procéssing'circuit 113
..10 performs normal signal prdcessingﬁ and subsequently, the.
processing is terminated. '. |
Specifically, when the TV signal processor 106:is
connectéd with no other electronic apparatus, the tuner 105
(Fig. 15) extracts a baseband signal on a predetermined
15 channel from a TV Signal and supplies the baseband Signal to
the TV signal processor 106 via the selector 104. In the TV.
signal processqr“106,_the I/F lll.receives the'baSeband:
image signal supplied via the.selectof 104 and;supplies tﬁa
baseband image signal td thé.signal pfocessinq circuit_llj.
20 ~ Since the signal procéssing circuit 1l3 has.a fanction er
simultaneously performing, with respect tQ the image signal
 from the I/F lll; Composite/component conversion processing
for converting a composite signal into a comboaant signal:
and apace rasolution lmprovement processing for improving

~ 25 the space resolution by converting an SD -image signal into



si'gnal processing circuit. 113 supplies the resulting conponent HD i mage
signal to. the CRT'2 via the I/F 111. and 5 the sel ector 104. Accordingly,
the CRT 2 displays an HD inmage, which.. is a high resolution inmage. In
contrast, when it is determined in step S2 that there is an electronic
apparatus electrically connected with the TV signal processor 106, that
i's, when an electronic 10 apparatus is stored in the bay 4, and, if
necessary,. the electronic apparatus is selected by the selector 104 to be
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 15 TV signal. processor 106
(hereinafter referred to as the connected apparatus) via the I/F ill and

t he sel ect &ID Li@hgeard ghadceeds isd ghlaep pSocekBiser iPouiitn 1nesponse to the
function I D request iin step S4, the controller 112 determ nes whet her of
not t he p2Q flounst ipaodeBsiing ranskicbireld niceomi the tbenfeeicedonappahat us. . | f.
it is determined in step S5 that no function IDis transmtted fromthe
connect ed gapgdapabgsssiimgsttapc83t lpBocespiligsbabiecalklylsiimgl ar to t he above
is perforned.. Specifically, the fact that. no function IDis 25 transmtted
f r om t hecomoneotte fiDappagat $4 Imednsot fthe CRE 22vieomhectldd dpparadus is not

a conpliant electronic apparatus such as the el ectronic apparatus 11 shown
in Fﬁg_tfp_smﬂgﬁtor_lo4. Accordingly, the CRT 2 displays an HD

image, which.is a high resolution image.

-In contfast/ wheh.it is determined in steé S2 thét.
thefe is an electronic apparatus electrically coﬁnected'with
the TV signal processor 106, that is, when an electronic

10 apparatus ié-stored_in the bay 4, and, if.necessary,.the
electroﬁic apparatus ié selected by the seleCtor”lO4 to be
électrically'connected with the TV signal ?rocessdr 106, in
step s4, the.controller'lIZ ttansmits a function iD requést
to_the electronic apparatus electriCally'connected'with the

15 TV.signal.processor 106 (heteinafter.referfed to as the
connected apparatus) via the I/F 111 and the selector 104
and broceeds to step S5. | | o

In stép S5, in tesponse_to the function ID request -in
'step S4, the cohtroiler ll2-detetmines-whether or néttthe

20 .functiOn ID is transmitted from the.connectéd_aépaiatusf. If
it:is determined in stép S5 thét no functioanD ié tt
transmitted from the conneétéd-apparatus, in. step S3,
procesSing.basically similar to the above is performed.

Specifically, the fact that no fuhction'IDtis

25 transmitted from the connected apparatus meaﬁs.that_the



the connected apparatus is not a conpliant electronic- appara
~ when the connected apparatus is a non 5 conpliant electronic
signal processing -circuit 113 of the TV signal processor 106
processing of the inmage signal supplied fromthe non- conplia
apparatus via the selector 104 and the " I/F Ill in a manner .s
above case. 10 In contrast, when it is determned in step S5
function IDis transnmtted fromthe connected apparatus, in
controller 112 receives the functionztg from the connected a
recogni zes cooperative processing by ferring to the ID tabl
of the function ID,. 15 and sets a signal path. Specifically,
tabl e, each function ID of the electronic apparatus is assoc

tus, that s,

appar at us, - t he
perfornmns

nt electronic

imlar to the

that the

step S6, the

ppar at us, '

e on the basis
in the ID

iated with -

processco@necmbdrm@pﬁmatmmduﬁambmgath@m@dnb@mt@l@ttpt@ﬁﬁ5%@@@rb&u&e

performed by the signal processing circuit 113 when the TV 20
processeuchOési s$heordecttedniict lapplag aclusc tiloshownapgparkdtous 1avi
function ID. The controller 112 recognizes the processing in
correspéhgi sgnnecitied appreBitors LB neteiav edmprldmntthe leorimertied
~The <controller 112 recogni zes the processing indicated by th
process@ﬁ@aﬁﬁﬁéﬁmaﬁbéﬁ as / c HbEEr &hiev EOPNESESS BPPES Afals4d s ge

signal processing circuit :113. Wen electrically connected w
eIec%roﬁP@pllant electronic apparatus, the 81gnal proceSSLng

circuit 113 of the TV signal processor'106 performs

processing of the image signal supplied from the non-

si gnal
i Wdretnhe
formation-
‘appar at-us.
e. 25. '
moor-ned. by t he
th a conpli ant

compliant electronic apparatus via the selector 104 and the

I/F 111 in a manner similar to the above case.

10 _ In contrast, when it is determined in step S5 tha

t the

function ID is transmitted from the connected apparatus, 'in

step S6, the chtroller 112 receives the function ID from

the connected apparatus, recognizes cooperative proces

sing

by referring to_the ID table on the basis of the function ID,

-15. and sets a signal'path..
Specifically, in the ID table, each function ID o

electronic apparatus 1is associated with processing

f the

information indicating the contents of processing to be

performed. by the signal processing circuit 113 when the TV

'20_=signal protesso: 106 is connected with the electronic.
apparatus haVihg the_function ID. The controller 112

recognizes the processing information corresponding to

the

function ID received from the connected apparatus. The

controllér 112 recognizes the processing indicated by

25 processing information as cooperative processing to be

the .



apparatus, the TV signal processor 106 cooperates with the conpliant

el ectronic apparatus as if they were a single 5 appar at us and perforns
optimal processing of an input signal. |In other words, the signal
processi ng advant ages and function of each apparatus change dependi ng on
the apparatus connected therewith. Due to the changes in signal
processi ng advant ages -and function, the entire system. 10 including each
apparatus perforns optimal processing of an input signal. In this case,
the TV signal processor 106-and .the conpliant electronic apparatus
cooperate in processing the input SI%%&TL In the ID table stored in the
controller 112 of the TV signal processor 106,. the function ID of the 15 .
conpliant electronic. apparatus is associated Wit h. processing infermation.

CcoNcer NigdG fRIrAeES Hlyn @ hlea K $ymiaQ @&o&ﬁ%@ﬂ%g (Geeparatiige processing) by the
TV signal processor 106 and. the conpliant electronic apparatus. Wen the
control l er l#Rehesdgaczesashgr tognettebewtianka 20mplipnocesstbgohbe i nput
signal, the controller 112 sets a signal path serving as a channel

r epr esenipipag atthies , ortther Tof s iginade pgiong stsloes iLMBUcodpgTalt ey wiiltd sihgnal
processing circuit 113 and the connected apparatus. In step S7, the
controlmemmﬂlzngeﬁéﬁ@t@@naCC@@@BGBtZS @Bgnilthb@rwemﬁtaobhmqgethe function
of the signal processing 44 circuit 113 so-as to cause the signal

pr océssiappagiatewsi tantl e rie qxsr fcrnw!@doprerrcmerwrpx orleszi nzgnmtptrc o@é@rsahg

indicated by
In other words, the signal processing advantages and

fUnctiQn of'each.apparatus change depending on the apbaratus
connectéd therewith._ Due. to the changes.in Signal'
_processing advantages and function, the enfire system
10 including each appératus perfbrms optimal procéssing of an
input signal. In this case, ﬁhe TV signal processor 106¢and
‘the compliant eléctronic épparatus_cooperate in_proceésing
the input signal. In the ID table stored in the controller
112 of the TV signal.proceSsor 106,. the function ID of the
15 - compliant electronic apparatus is associated with processing
information concernlng proce551ng tasks to be shared
(cooperative proce551ng) by the TV signal processor 106 and
'fhé compliant eléctronic apparatus.
When the controller 112 recognizes éharinq of the task
20 bf:probessing thé input'sighal .the conttdller'112 sets a
: 51gnal path serv1ng as a channel representlng the order of
: proceSSLng the input 51gnal by the SLgnal processing circuit’
113 and the connected apparatus.
In step S7, the céﬁtrollet 112 generates a control

25. signal for controlling the ‘function of the-signal processing



the processing i nformation recognized in step S6) and supplieés the control
signal to the signal processing circuit 5 113. In accordance with the:
control signal fromthe controller 112, the signal processing circuit 113.
changes the function thereof and proceeds.to step S8_ In step S8, the
signal processing circuit 113 perfornms processing of the input signal
“supplied along the signal 10 path in accordance with the changed function
~and outputs the processing result along the signal path. Wen processing

of the input signal is conpleted, the controller 112 transmts in step S9 -
a control signal to the signal -proces 1hb circuit 113. In response, the
function of the signal processing 15 circuit 113 is restored, and the
processing is term nated. Wen the connected apparatus is, for exanple,

the el edtranicclappapatus tdl cause. thiehe igongll ipaniceappar@tdiscuishaws in Fi g.
17, the electronic apparatus 11 perforns processing simlar to that in

- accor dahoepeirffhricheobpeweliave 2@ oicesBiigg U rdaestshing dasH cattleel dlyect roni c
apparatus 11 transmts a function ID request to the TV signal processor

106. Th&heepuesesisingedaifpgaalyy obha egeaigdderinl 5Xegf Stthie anfv si gnal o
processor 106. The controller 112 transmts the function ID stored therein
‘to. theseppéirenitbeappartatds signais thhdheomiygniale b roze sefinghe iglcadttr oni ¢
apparatus _11 receives. 45 the function ID fromthe TV signal: processor

106 andliéferdn pecepdappet ¥BIE &G s@nitHerleist It t Heoadibe of the function

controller 112, the signal processihg circuit llB:ChangeS'
the funcfioﬁ thereof and proteeds to step.SB-
In step S8, the signal processing circuit 113 perforﬁs
processing of the input sigﬁal supplied along the signal
10 path in aécérdénce with the changed function and outputs the
processing result along the signal path. When processing.of.
the:input signél is cbmpletéd,_the ¢ontroller 112 transmits
in step S9 a control signai to fhé signal processiﬁg_circuit
113. In response, the function of the signal proCéssing
15 .éircuit'll3 is restored, and the'processing is terminafed.
When the cohnected apparatus is, for example,:the
electronic apparatus 11, i.e., the compliant apparatus,
shown in Fig. 17,_the electrohic apparatus'll performs
processing similar to that in acéordance with the flchhart:
20 in'Fig. 18. .In this case, thé éléétronic apparatus 11
transmits a function ID_réquést to the TV signal processo:]
. 106. The request is.received by the controller 112 of the
TV signal processor 106. The céntroller 112 transmits thé
function ID stored therein td.thé electronic appératus 11 

25 'The controller 122_of the electtonicrapparatus 11 receives .



| D, thus recognizing processing information concerning processing tasks to
be shared (cooperative processing) by 5 the electronic apparatus 11 and the
TV signal processor 106. |In the electronic apparatus 11, the controller
122 perfornms control to change the function of the signal processi.ng
circuit 123 in accordance with the recogni zed processing information. 10
As descri bed above, the TV signal processing circuit 113 and the

el ectroni c apparatus. 11 change the functions thereof between a node in

whi ch anot her apparatus is connected @nd a node in which another apparatus
is not connected. The TV signal proc %sTng circuit 113 and the 15 '

el ectroni c apparatus 11 share the task of processing an input signal with

t he ot her apparatus. Conpared with a case in which the. TV signal
processithg GuhetiibnlId (fafort hdieotThers i gapparaidts)s soir (e elnelc tfedrirG _
apparatus 11 perforns independent processing, the processing result has a
hi gher t20 t@eallint tablle ettheredwirihds,eiwhem tthe Pésdisgre tpreo demsdrioh06 and
the electronic apparatus 11 are not electrically connected wth each

ot her, ftilve TWusi gealo gprigdess e oG samd ting o madditono mion cappamat us 11 perform

i ndependent processing, as 25 shown in Fig. 19. In this case, the
el ect ropirocagparat sk 468 be shafrmd eicpppiesata vBYD poic@gering) n byhe
enbodi mrent of Fig. 19, in the TV signal
5 the electronic apparatus 11 and the TV signal processor 106.

- In the electfonic épparatus 11, the controller lZZ_pe:forms

.control to change the function of the signal_processing

. circuit 123 in accordance with the recognized processing

informatioﬁ.

10 As described above, the TV Signal processing ci;cuit
113 and the electronic apparatus_ll.change the functions
thereof between a-mbde in which another.apparatus is
cénnected and a'mode in which another apparatus is not
connected. The TV signal processing circuit 113 and the

15 electronic apparatus 11 share the task of processing an
input signal with the other apparatus.. Compared with a case
in which the TV signal processing circuit 113 (or the other
apparatus) or the electronic appératus 11 pérforms
independent processing, the précessing-resulf has a higher

_20 qualityf | |
In other words, Wheh the TV signal proéessor 106 and
the electroni; épparatus 11 are not electrically connected
with each othery the TV signal processor 106 and the

electronic apparatus 11 perform independent processing, as

25' shown in Fig. 19. In this case, the electronic apparatus 11



proCessor 106, for exanple,” as shown in Fig. 19A the signal

processing'

circuit 113 sinultaneously perforns 5 conp05|te/conponent conver si on

processing and space resolution inprovenment processing of.a
~image signal supplied fromthe tuner.105 (Fig. 15) via the
and the I/F 111. The resulting conponent HD inmage signal is

conposite SD
sel ector 104
supplied to

the. CRT 2 via the I/F. 111 and 10 the selector 104. In the electronic

apparatus 11, which is the DVD player, as shown in Fig. 19B,

the specific -

bl ock 124 reads a signal recorded in the DVD and supplies the signal to
the signal processing circuit 123.” Tie 'signal processing circuit 123 15
si mul t aneously perforns, for exanple, MPEG decodi ng and ‘space resol ution

i nprovenent of the signal read fromthe DVD and outputs the

resulting’

conponebt, HEokrmagempilgnak Diva pheyek/F 121. In contrast, when the TV signal
_processor 106 and the 20 electronic apparatus 11 are electrlcally S
connected w I emehembmﬁementh@fTE&glgnal pnotiesstY 4Dgnahd the el ectronic-

~apparatus 11 cooperate in sharing the task of processing the

i nput signal,

as shownrpneFsgr 206, ThierT¥xsinghel psosksgor inl@6gand 9Rhe thkestgoailc
~apparatus 11 each perform processing. 25 allocated thereto by changing the
functi onrohesedhyg cizguigpédpf péablyanenushe prbédirrment of Fig. 20, the

function of the signal processing circuit 113 in the TV
5 composite/component conversion proceSSLng and space

resolution 1mprovement.proce351ng of a composite SD image

signal supplied from the tuner 105 (Fig. 15) via the

selector 104 and the I/F 111. The resulting component HD

" image signal is supplied to the_CRT 2 via the I/F 111

10 the selector 104.

and

In the electronic apparatus 11, which is the DVD player,

as-éhown in Fig. 19B, the spec1f1c block 124 reads a 51gnal

recorded in the DVD and supplles the sxgnal to the 51gnal

processing circuit 123. The-signal processing circuit'l23

15 simultaneously performs, for example, MPEG decoding and

space fesolution-improvement of the signal read from the DVD

and outputs the resulting component HD image signal via the

I/F 121.

In contrast, when the TV signal processor 106 and the

20

25

electronic-apparatus 11 are electricallyeconheCted'witﬁfeaCh
othef, the TV_signal processor 106 and the electronic |

apparétus 11 eqoperate in sharing the task of proeessing the
input signal,'as shown in Fig. 20. The TV signaleprocessor'
106 and the electronie apparatus 11 each perform proceesing

allocated. thereto by changing the function thereof.



si gnal

processor'106 is changed fromthe function for sinultaneously -

~perform ng conposite/conponent conversion 5 processing and space resol-ution
i mprovenent processing to the function for only performng space

resol ution: inprovenent processing. At the sane tinme, the function of
processing circuit 123 in the electronic

si gnal

t he

apparatus 11 is changed

fromthe function for sinultaneously 10 perform ng MPEG decodi ng and space

resol ution inprovenent
perform ng MPEG decoding and di-stortion elimnation processing.

processing to the function for 'sinultaneously
In the

. enbodi rent of Fig. 20, the signal patﬁ 13 set to the order starting from
"the specific block 124, the signal processing 15 circuit 123, the I/F 121,

~.and the selector 104 in the electronic apparatus 11, and the I1/F 111,

signal

TV signal processor 106. As descri bed above, when the functions of the
RARiIEe s theCigicuidls pbt eyl N & iafem ichanged randd ey si gnal

'si gnal
is set,

eIectromumuLzﬁmﬂmmwMMnmerﬁbrmMngﬂrqmpdduid)ﬂbmﬂqnﬁwt duﬁnkrsmmslgna
recorded in the DVD. and supplies the signal to the signal processing

processingichneyit ihl8net banbdfnthl, o@ngiyhesel eakor 104 in

“the
t he

pat h

the TV. signal processor 106 and the electronic apparatus 11.which
are el etstlrglrxaal Ipyr ceemsent ad onitsh craatye ddtfhremm pevef dundiiecessirng shown in a
flowchart in Fig. 21. Specifically, the specific block 124 in the"

ci rchi t pr2gesisinst epdSFRaqche ssiqgnel 1y dgessivegent processing to

10

15

20

25

the function_for only_performing_space resolution.
improvement processing. At the sameltime, the function of
the signal processing circuit 123'ih the electronic ﬁ
épparatus 11 is changed from the function for simultaneously
performing MPEG decoding and space'resolﬁtion improvement_

processing to the function for.simultaneously performing

MPEG decoding and distortion elimination processing. In the

embodiment of Fig. 20, the signal path is set to the order
starting from the SpelelC block 124, the signal processing
circuit 123, the I/F 121, and the selector 104 in the

electronic apparatus 11, and the I/F 111, the Signal

- processing circuit 113, the I/F 111, and the selector 104 in

the TV signal processor 106.

As described above, when the functions of the Signal
processing'circuits 113 and l23-are.changed ahd the signal
path is set, the TV_signal processor.lO6 and the electronic

apparatus 11 which are electrically connected with each

.other perform processing shown in a flowchart in Fig. 21.

Specifically, the specific block 124 in the electronic

apparatus 11, which is the DVD player, reads a signal

48



circuit 123 sinul taneously perfornms MPEG decoding and - distortion o
el i m nation processing of the signal read from5 the DVD and outputs the -
resul ting conponent SD inage signal (fromwhich distortion is elimnm nated)
via the I/F.121. Distortion elimnation elimnates bl ock distortion

- caused. by MPEG encoding or the like. Accordingly, the conponent SD i mge
signal -output from 10 the I/F 121 in the electronic apparatus 11 is o
recei ved by the selector 104 and supplied to the TV signal processor 106.
In the TV signal processor 106, the S|gn processing <circuit 113 receives .
t he conponent SD i mage si gnal fronifh% Selector 104 via the I/F 111. In-

- step S12, the signal 15 processing circuit. 113 perforns space resol ution
|nprovenent processing of the SD.inmage signal. As a result, .a -conmponent

- HD i magersd@nidd ganedtad asvipyamerfppling the thersiignal dHOGassidg circuit
113, space resolution inprovement processing is supplied to the selector

104 vi a gecdd FHrd loir0i tThe el em atedb11suppld esidha HWRddwmga s gnal to, . -
for exanple, the CRT 2 (Fig. 15).. Accordingly, the CRT 2 displays a =

conposi teksiwinal 1 HD sm@amﬂp¢mm&mmmm@' asiqgnal " recor ded
- on the DVD,- elimnating distortion fromthe signal, and inproving the
- space 25lrsigpitutdrore lofmirtet Sirgrrdocesss inds adeddrd dgnatioveead Hrdmunct i on of,
the signal processing circuit 113 in the TV signal processor 106 is
5 the DVD and outputs the resulting component SD image signal
(from which distortion is eliminated) via the'I/F;lZl.
Distortion eliminaticn eliﬁinates-blbckidistortion
caused by MPEG encoding or the like.
Accordingly, the component SD image signal output from

10 ethe_I/F 121 in the electronic apcaratus_ll'is received by

the selector 104 and supplied to the TV.signal.processcr 106.
In the TV Signal'processor 106, the signal processing
circuit 113 receives the component SD image signal from.the
selector 104 via the I/F 111. 1In step SlZ, the signal

15 processing circuit 113 performs space resolution improvement

© . processing of the SD imége signal.: As a result[ a componenf
HD image signal generated by.pefforming, by the eigﬁal
'processing-cifcuit 113(ispece_resolutieﬁ improvement
processing is-sﬁpblied-to_the selectcr 104.Via the I/F.111.

20 The selector 104fsupplies the HD;image'sighal to) for
example,.the.CRT'Z kFig. 15)i: Accordingly, the.CRT 2
displeys.a composite-signal HD.image generated'by MPEG-
decoding the sighel recorded on the DVD, eliminating
distortion from fhe signal; and impreving the space

25 resolution of the signal.



changed fromthe function for S|nultaneously perfornlng
conposi-t e/ conponent conversion processing and space: 5 resol ution
~ i nmprovenent processing to the function for only performng space »
resol ution inprovenent . processing. As .described above, the function of t he
signal processing circuit 123 in the electronic apparatus 11 is changed '
fromthe function for. S|nultaneously perfornm ng MPEG decodi ng and 10 space.
resol ution |nprovenent processing to the function for simultaneously
perform ng MPEG decodlng and dIStOFtlfn el imnation processing. Such a
signal processing circuit having a va fable function can be realized by
classification adaptive 15 processing previously proposed by the assignee
of the present invention. Cassification adaptive processing includes -
- classificati ns geseespiedgabbdeadapti ¥anpraoassifnghe €iassilfi cation
processing classifies signals (data) into 20 classes according to
char act @iricgtelses ngEadir calias g 1% 1rsujm1eedtvtackﬂgmaadqmd@essmm(ﬂ%|m Adapti ve
processing wi |l now be described using a case in which space resolution:
|nprovemmmn%wbdtsmrﬁyé(ﬁunqkwmﬁﬂkun@umukﬂanaunyiyrnqrﬁurMihgnage is
~performed. 25 In this case., adaptive processing perforns a linear 50.-.
conblnamquOSﬁtqmqomﬁ9dﬁmﬁHQQPWﬁ¥SQQHrﬂﬂ??dﬁﬂyﬂﬁrﬂﬁdeﬂp&$%ferred to as SD_
pi xel s) and predeterm ned tap coéfficients
5 resolution 1mprovement proceSSLng to the function for only .
performlng space resolutlon_ 1mp‘rovement proce551ng. . As
deScribed ébove, thé.function'of_the signal processihg
circuit 123 in the electronic apparatus 11 is changed from
the function for simultaneously performing MPEG decoding and
10 space resolution improvement processing to the function for
simultaneously performing MPEG decoding and distortion
elimination'processing5
‘Such a signal'processing cirCuit.havinq a variable
function can be realized by classification adaptive
15 ©processing previously proposed by the assignee of the
present invention..
Classification édaptive:processing includes
'classification processing and adaptive processing.
Classification processing classifies signals.(data) into
20 classes according to characteristics. Each class is
subjected to adéptiVe prqcessing.-
Adaptive pfocessing'will now be described using a case
in which spacé resolution improvement procesSing for

converting an SD image into an HD image is performed. -

25 In this case, adaptive processing performs é linear



t.o conputea- predicted value of a pixel of. an, HD inmage ‘generated by
“'inproving the space resolution of the SD inage. 5. As a result,, the
- -image whose-resolution is inproved. fromthe .SD.image is generated. - .

" Specifically, for exanple, ' given an HD image as teacher data(that i's used
- as nodel data)and an :SD i nage generated by - degrading the resolution of the."
“HD i nage "as. student data(that is 10 to be converted to be rmuch-the same as

-the nodel- data> a predicted value E[y]sgef_a pixel value of a pixel formng
- the-HD . ‘image (hereinafter referred to as an HD pixel) is conputed using. a
"..I'i near -conbi nat i on nodel " defi ned by a |inear ‘conbination of -a .set of pixel
values3XJ'-%§#.,é:-of several SD pixels (pixels 15 forming. the SD image)
and predeF8PRTREG10Rp OdoBifiediSerfar™ing \@t ST nimades Geases it ar edi ct ed
VaLUE-E[Y¥‘iS eXngssed 2¥ the -follow ng equation: E[Y] =wxl + w2x2 - ...
(1) In-of 86F E69%ERePE! PPe Padedts ool Pregdetarm bnan Hag ne 0L @ agtts of -
=tap'éoeff£§i88%s'§g; a”natnrg.ékhgéyng'a.set.Of student. data.xis, and a
‘matrix. Y “Ravthg aSs8t PoFIpEEEL i U Alues Ay qf are Hefimeak as: [E. q. 1
:1 "51f-'6é&e§%€eé é%7i§p¥%%§%% %hé?%ééé% @é§6§Utioh of the SD'image.

5 As a result, thé image whosé resolution is improved from the’

~'SD image is generated.

| Specifically, for example,’ given an HD image as teacher
data (that is used as model data)and an SD image generated by
| degrading the resolution of the HD image as student data (that is
10 to be converted to be much the same as the model data)y a
_?redicted value E[y] of a pixel value of a pixel forming the HD
. image (hereingfter referrgd to as an HD pixel) is computed using
~a linear combination model defined by a linear combination of a
set of pixel values x1, x2, ... of several SD pixels (pixels
15 forming the SD image) and'p:edetermined tap coefficients wl, w2
In this case, the'predicted value E[y] is expressed by t;e
following equation:

. | (1)
In order to generaliie equation (1), a matrik W héving
20 a set of tap toeffigients Wy, a matrix X having a set of
' student data x5, and a matrix Y' having a set of predicted
~values E[yj] are defined as:-

[Eq. 1]



xI1J x11 X1 W E[y.1] W Ey2] W.. = A... Y - = A W E[y,7] . then,
the follomﬁng observation equati on hoIds true:. XM/Y ... (2) 5 The

. conponent xis of the matrix X corresponds'to the j th student data of t he

i-th set of student data. (set of  student data- used to predict the

_i-thteacher data yi). The conponent w. .of .the matrix Wdenotes a tap

coefficient to be mul tiplied-wth t he j=th student data in the set of

~.student 10 data. Also, yi denotes-the.i-th.teacher. data.. Thus, E[yil]

~ denotes a predicted val ue of ‘the |-th teacher ‘dat a. Fromy in the left

"~ sideo. f. equatlon (1), the suffix i of>the conponent vyi of the matrix Y is

~omtted. From x1l, x2,;: in the right side of equation (1), the" suff|x .

of the 15 conponent xi 3. of the.Aatrix X is ontted. A |east- squares. met hod

is applied to the XUbséBVaéloﬁ“J quation to comput e the predicted val ue E[y]

- close to the--p|<eh vskpeAy ob;tthe. HD pi xel ... In thi's case, a matrix Y o

“having a set Xof faal - glxek vaAu s y of the HD pi xel s serV|ng 20 as’ the

_teacher data andja matrix E haV|ng a. set of reS|duaIs o
- 3 - | X Xp A XIJ§ . _ :

o [w] o [Ewa]
. W, | ' Ely,]
w =™ v _[Yg]
A T A
Wy g,.:._ Elysl

then,_the fOllowing observation equation holds true:t
XKW =Y
(2)

5 - The component X34 of the matrix X corresponds to the j—

ij
th student data of the i-th- set of student data (set of.

student data used to predlct the i- th teacher data vi) . The |

component wi Of the matrlx W denotes a tap coeff1c1ent to be

j
multlplled w1th the j ~th student data in the set of student
10 :data Also, Yi denotes the i-th teacher data. - Thus, E[yi]
| denotes a predlcted value of the i-th teacher ‘data. Fron.y
in the left smde'of-equatlon (1)- the sufflx i of the
'.component yl of the matrlx Y 15 omltted From xl, xz, ..;'in:':
rthe rlght side of equatlon (1), -the sufflx i of the _ |

;15'_component X3 of the matrlx X is omltted

ij.
A least—squares_method rs apptled to thehobservation'
equation'to.compute the predicted ualue Ety]'cloSe to the
pixel value y of the HD.pixel. In_this.case,.a matrix Y
thaving”a set of'real'pixei;values_y ofhthe HD piuels serving'

20 as the teacher“data-and a matrix E having a set of.residuals



52. e betmeen t he predlcted ‘val ues E[y] and the pixel values y of the HD -
~ pixels are defined as: [Eq. 2l - et Y1 f-E=¢e2 Y =Y2. AA el yl 5 From
equation (2), the follow ng residual equation holds true: XW=Y + E .

(3) In. this case, the tap coefficient w- for conputlng the 10 predlcted
. value E[y] close to the plxel -val ue y of the HD pixel is conputed by
- mnimzing the square error:. [Exp. 3l ei  i=l Wen the above square error

~differentiated with respect. 15 to the. .tap coefficient W is zero, the
tap coefficient w, that satisfies t ,following equation is the optimal -
val ue for. conputlng the: predlcted val‘ue E[y] close to t he plxel val ue 'y
;;of-the HD.pi xel :. [Eq 4] _ _ : R

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

of the HD plxels are deflned as:

.[Eq; 2]

{ea| . vz
E = Y =
AL FA

ety L¥r
5 'Etomrequatien'(Z)}lthe-following'residual equation holds.
true: |

XW

il
<

+ El:

. . 'In this Case;'the tap-ceefficieht wj for computinghthe'

| ~10 :predlcted value E[y] close to the pixel value y of the HD
plxel is computed by mlnlmlzlng the square error: -

[Exp. 3]

When the above'square error-dlfferentiated with:respect.
15 to the tap coefficient'w--is zero, the tap coefficient wJ
_that satisfies" the follow1ng equatlon is ‘the- optlmal value
for computing_the predieted value E{y] close to the pixel

value y of the HDfpigel:"

(Eq. 41 -
20 el—aE‘—+e2 Oey +_A'+Ie1'2e—1—=0(j_:'1,2,A,J)
" Bw ow R

B : i i



20

ot

ei

‘ael +e2 ae, +A+elaei =0 (J=1, 2 A, J) aw awow. (4) ..
By differentiating equation .(3) with respeet to the tap -coefficientw,

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

_coeff1c1ent_w~,

3 the follow1ng equatlons hold true
de; - dey - " de; |
L = X, = Xig, A o= i L2, A,J)
. aw_l 11. _awz - r2 ..’ an iJs

10

‘and the residual e; in the re51dual quation'of equation (3),

15

b s (s

(s)

Fremiequatith'(4)-and'(5)/'equatione (6) are obtained:

I I I
Z e;x;1 = 0, Z e;Xjs = 0, A Z:elxlJ =0
i=l i=1 i=1

(6) .
- Taking: 1nto conSLderatlon the relatlonshlp among the

student-data X

ijs the tap coeff1c1ent W

the-follqwing normal equations are'obtaihed from equations

(6)!_
a. 71 )
(1. N I N o TN tI . ..'.
(Z XilxilJ (Z 11XL2JW2 +A + (Z llle}wJ 2(2 XﬂYi}
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'The normal:equatidns shown.by.eQuations {7) define-a::

jr the teacher data-yip

. the follomnng equatlons hold true [Eq. 51 aei 8ei aei xil, . =xi2, A,
=L X (i =12 A, j)0o"w2J5. __(5) 'From equati ons (4)- and
- (5), equatlons (6) are. obtained [ Eq. 6] Il eiXil =0, eixi2z =0, A
eixidJ=0i=( i=1ti=1 (6) .10 Taki.ng |nto conS|derat|on t he relatlonshlp
- anong the -student data xi.s, -the-tap coefficient w. the teacher data yi,
-:and the residual ei in the resi dual € uat i on of equatlon (3),. the .
follow ng nornmal equations are obtal Tromequations (6j: 15 [Eq. 7]
Coxilxilowh + il xi 2 mQ + A+ XI|XIJ mU X|Iy| i=1i=1 |—1 |—1 .1



Cxi2xilowo# xi2xi2 w2 +A + J0 xi2X1d W = xi2yi.  i=1i=1. 1'1 =100

X JIxil Woxidxi2 wZ + A+ xidxid.. wd Xijyi .i=ti=li=1i=1.(7) The
~ .normal . equatl ons shown by equatlons (‘7) defl ne a 54 matrix (covarl ance .
“matrix).: A and a vector-v as . (Eg. 8. Xilxill; Xilxi:2. nl oxilxiJ |—_1

=l =1 A _ Xi2x1l xi.2Xi 2 X12X1 i=1i=1i=1 xi. in.l XirtdJXi.2. n x1 xi-J i=T.
=l =1 XilYi i=1 Vo= xi2Yi xiJd i i=1 and defines a vector Was shown
in Equation'(l) then.-the 5 follomnng equat i on hol ds true: AW=v ... (8) -
By preparing a certain nunber of sets.pf student data  xi.jand teacher data;q
yi, t.he same nunber of normal equatlon ~10 (7) as the nunber J of the tap. -
coeff|CIents w'to be conputed can be obtalned . Cal cul at.i on of "equation (8) --:

Wi th - _
: matrlx (covarlance matrlx) A and a vector v as:

[Eq 8]
-'(.I N

Z Xi1¥il Z'Xuxiz_ A Z-Xi-IXiJ
i i=1 L=l '

B : LI
A iy D KpaXy DL KipXiy A Z _XiinJ
SR P iol _ i

XjgXi2

e
-
-,.'-'M.H |

.ZX:].JXLI
\i=1 :

I \

Z Xi1Yi

|y
. = 12yl
e

iNI

1
'-ZE XigY¥Yi
\i=1 -/

.'LJXJ.J

.'and deflnes a vector W as shown in equatlon (ll, then the
5 follow1ng equatlon holds true |
| AW = v |
| . (8)
By preparlng a certaln number of sets of student data
RS and teacher data Yir the same number of normal equatlons
;10'_(7)_as.the-number J of the taplcoefflCients'Wj tohbé.V
h computed can -be obtained. HCalculationfof'equation2(8):wlth
respect to the vector W (the.matrlx A in eouation:(B)emust
'be non zero in order to. calculate equatlon (8)) giVes.the

optlmal tap coeff1c1ent W Equatlon (8) can be calculated d

-

ﬁlS’_uslng, for example, a sweep~out~method (Gauss-Jordan



respect. to the vector ‘W (the matrix A i-n equation (8) ‘nust be non-zero in -

-order to: calculate]equation (8)) gives the ... optimal. tap Coefficient"
‘W . Equation (8) can be calcultated .15:using, for exanple, a sweep-out

- method (Gauss-Jordan 55 - ellnlnatlon net hod) As. described above, u3|ng.

“.student data and teacher'_data ~adaptive proce55|ng | ear ns conputation"of
" the optinmal tap coefficients.  w for predicting the teacher data fronlthe
5 ..student ‘data and tap coefficients and uses the tap coefficients w-
_conpute a predicted val ue E[y] close 3 the teacher. data y using equatlon
(1). Adaptive processing. differs front for exanple simpl e |nterpolat|on E
'“processing in that the forner represents 10 conponents included not in an
SD i mage but i:n an HD image. . Specifically, in view of equation (1). ionly,
'tadaptlvealxmxmzﬁmnnmmemm&nt)Io be ‘'t he sane. as: lnterpolatlon processi ng.:

using a so-called |nterpolat|on filter. Since the tap coefficients w
5-correspondlm@1dEaan1haﬁ#deN&Muusxﬂgt$mndéhtndet@ohadloeathéredaaae
-conputed by learning using the teacher data and the student data,- the 3
. conponeradapiicteiduePcess ine mrnmpmtm r@ﬁarmmmma'ﬂhltsapshoms t hat.

adaptive. processing is processi that ‘i nvol ves so-called. image creatlon
_n(resoltquﬁﬁf#Q&ﬁﬁﬁﬁnw QMRH%@hé%HﬂQO@@§Sﬁﬁ@ﬁﬁag'@@é@ deoar ithed u3|ng

- for- _exanple, a“case in_ which space resolution is inproved. By
=5-.student data and tap coeff1c1ents and uses the tap

3 to compute-a predlcted value E[Y];close-top:

.:coefflclents Wi
:the:teacherfdata \% using equation'(l).
Adaptive'processingtdiffers'from,'fer'example, simple
interpolationﬁprocessingnin.that'the fotmer'repreSents
16 .components 1ncluded not in an SD image but in an HD image.
- Spec1f1cally, ln view of equatlon.(l) only, adaptlve'
'process1ng seems to be the same as 1nterpolatlon proce551ngﬂ_
-u51ng a so- called 1nterpolatlon fllter Since the tap
" coefficients w correspondlng to tap coeff1c1ents of the
_15 zlnterpolatlon fllter are computed by learnlng u51ng the
teacher data and the student data, the components 1ncluded.
;n the HD image. can be represented. _This shows that
adaptiveﬂprdcessing-is'ptocessing“that involves sdecalled_.
image creatibn.freseiution creation)“' o | |
20 o Adaptlve proceSSLng has been descrlbed using, for
example, . a case in whlch space resolutlon is 1mproved.__By
perfermlng adaptlve proce351ng, learnlng 1s conducted u51ng_-'
dlfferent ‘teacher data and student data to generate various -

: tap_coeff1c1ents, and the tap coeff1c1ents may be used, for

f251_,example,-tQ”LMprove S/N_(Slgnal toeN01se.Ratlo)L to_reduce'_



- performi ng adaptive processing., learning is COnductedﬂusfng* different = °~
‘teacher data and student data to generate various tap coefficients, and .

~-.the tap coeff|C|ents ‘may- be used, for 25 exanple, to inprove SIN (Signal to:_
"Noi se Rati o), to reduce - 56 qurrlng, and-to perforn1var|ous ot her types-

of processing. -Specifically, in order to inprove S/N or reduce. blurring -
by adaptive processing, inage data having a.. high. S/Nis used as teacher
~data, and. an imge generated by 5 degradlng S/'N of the teacher data or a
qurred.inage is used as student data. Tap coefficients are thus .conputed.
~ For -exanpl e, in order. to sinmultaneo y perform . conp05|te/conponent.'- -

. conversion processing and space resol ution |nprovenent processi ng by

‘adaptive processing, a 10 conponent-signal HD-i.nmge is used as teacher.
- dat a, ahduanlngnagadgeoepatedrhyvdegbadloghehet@paeeomesabues@nn@f t he .
.~ teacher data and converting the data into a conposite signal is used as. .
~_'student dat aSpdapf toefiyci emterder thusmpoopet 84N oForednasple,. in order-'~
7 to perform space resolution 15 inprovenent. processing of a [ '
corrponehﬂusrgnal byrragepbyveaéapt:eﬂélpgoces@lgﬁgda&acbmyongnta- diighal HD i rrage '
is used as. teacher data, and an SD i mage generated by degrading. the '
space r 88| 5i bAedf ash&enchekedadar aahd asedragesuedenttegt by Tap

f'coeff|C|ents are thus conputed. 20 . For exanple, in order to
- si mR t afegG3rynEeP! §r M VPES taéebarnaaaﬁdO§pacelurlre§o|laeg@n isnysedement

“-processing of an
. as student data .Tap coeff1c1ents are thus computed.

For example, in order to 51multaneously perform
: compOSLte/component conversion proce551ng and space
reSOlutlon 1mprovement processrng by adaptlve processing,_a

iO 'component SLgnal HD 1mage lS used as teacher data, and an

1mage generated by degradlng the space resolutlon of " the
teacher data and convertlng the data into a comp051te 51gnal
":1s-used.as.student;data,' Tap coeff1c1ents~are thus-computed.
.-:For example,din.order to;perform space'resolution
o 15 improvement.processing of a component—signal'image-by
adaptiye processing, a component*signal HD image'is used as .
'.teacher data, and an SD lmage generated by degradlng the
'space resolutlon of- the teacher data is used as student data
Tap-coeff1c1ents are-thus computed.
2Qg'r_.. For. eiampie, in order to 51multaneously perform MPEG
hdecodlng and space resolutlon 1mprovement proce551ng of an’
. MPEG- coded 1mage by adaptlve proce551ng, an 1mage generated
by MPEG encodlng a component 51gnal HD 1mage and decodlng
- the resultlng MPEG coded 1mage 1s used as teacher data, ‘and

25 coded data generated by degradlng the space resolutlon of



. -MPEG coded i nage by adaptive- proce55|ng, an .i mage. gener at ed

by. MPEG encodi ng -a conponent - signal. HDimage. and decoding the resulting

MPEG coded. inmmge. i's. used as teacher data, and 25 coded. data generated by

degrading the. -space resol ution of 57 - the teacher ‘data- and MPEG-encodi ng

. the. degraded data is used. as st udent dat-a,. Tap. coeff|0|ents are thus
‘conput ed. Alternatlvely ‘a conponent -signal " i nage-i s used as teacher'

dat.a,” and coded data generated by -MPEG encodi ng the teacher -5 data i $ used.

~as student data. Tap coefficients are thlis® conputed. Fig. 22 shows an

‘exanpl e of the conflguratlon of the -signal circuit 113 in the TV 5|gnal

. processor 106, which-is inplenented. by a.. classification adaptive

process'nghéoteéthéﬂlHathaﬁ@rﬁ@E@Lgﬂcbﬁgnﬁb%§% %@%cﬂgpcfkgfihféFat

adaptive processing The si gnal processor el€

appar at usad lstkéient 1dath$s 5THb'ébbff§E&@ﬁQ%dare sdﬁﬁ) Q#ﬂﬁyt signal) to
be processed by the signal processing circuit ied to a buffer -

131. The Abtéuisietvadldl sesprpshithy-sighas m%glenrilét u%%tda SSLl';%Falclheq*
thereto. A prediction tap extracting circuit 132 sequentially “"uSes, as

‘target dadataouapdtceasa datbegensputed By APrRLQALGISUMARELAL citeui't
136, which will be described 20 bel ow, ex?racts t he. |ﬁpé?]§%t§%%8%%§ used

for pﬁed|¢atmgl$hesedaage$tudaha ﬁaaaltheabutﬁemflgienagdauge%hhge |nput
data’ as -
computed
Flg 22 shows an. example of the conflguratlon of the
51gnal circuit 113 in the TV 31gnal processor 106, which
'__1s 1mplemented by a classification adaptive processing
‘10. c1rcu1t for performlng the above descrlbed cla551f1catlon
.adaptlve proce551ng : The 51gnal processor 123 in the
'electronlc apparatus 11 (Fig. 17) is 51m1larly arranged;
Input data_(lnput signaly to be processed'by the signal
processing circuit 113 fs.supplied to a buffer 131. The
15 _buffer 131 temporarily stores the input data_supplied
| thereto. - | | | o
A-prediction tap'extractihg circuit 132 sequentially
uses, as target data, output data to be computed by a |
product sum operation c1rcu1t 136, which w1ll'be described-
20 Dbelow, extracts the 1nput data to be used for predlctlng the
target data from the. buffer 131, and uses the 1nput data as
_predlctlon taps.. | :
'Specifically; for example, When the input data is Sb'
1mage data ‘and the output data is HD lmage data generated by

25 1mprov1ng ‘the space resolutlon of .the SD 1mage, the



predlctlon taps SpeC|f|caIIy,_for exanple mhen the input data s 'SD

~ image data and the out put -data is HD image data generated by 25 inproving.
- the space resol ution of the SD i nage, the S8. prediction tap extracting.
“circuit ‘132.extracts, as prediction taps, several SD pi xel s of the

*SD. i mage,. which are close to the position corresponding to an HD pi xel .
serving as the target data in t he space or tine domaiin. 5 For exanple, when
- .the |nput data i's coded data generated by NPEG—encodlng an-imge and the
“output data i's inmage data ‘gener at ed - MPEG decodi ng. t he coded data the
prediction tap extracting circuit 132 extracts as- prediction taps, a DCT
'([]screte Cosine Transform), 10 coefficient fornlng a DCT bl ock |nclud|ng a
‘pi xel- serving as the target data .(block used as. the unit. of DCT
:processpmgdlcnwohvedplaXWPEGtengodnmgpltD¢32ceetmaQUsmtssclose to this.

DCT bl'ock i'n‘the space or ‘tinme domain, or the |like. Wen a pixel serving
as the paedéctdanathpsgenevared By DPE@lESOén¢®@|ﬁ@ amamﬁag@hl@hanother o
frame (or field) as a predi ction-inmage(for:exanple, P picture or B ":
'p|cturePretﬁéOSBrééléb?oﬁoﬁaﬁl@%tﬁ@éﬁﬁﬁ@o@ﬁﬂ@a'ﬁolgﬂ HDepipgdt s, .. as
prediction_.taps; DCT coefficients of xel.s formng the predlctlon :

i mage. . SAFVaRFaeSvEDE, tﬁFﬁ@Fsdéﬁatﬁé F%ﬁgépagﬁ §ér¢ﬂﬁ@ §§mPH@ -pr edi ction

"|na whi ch_has alre - been | out as the out at ma
'preggctlon tgﬁg exampf when the ?nput data gs B eg data Y be used as

generated by MPEG encodlng an 1mage and the output data lS
'1mage data generated by MPEG- decodlng the coded data, the |
'predlctlon tap extractlng c1rcu1t 132 extracts, as - |
lpredlctlon taps,.a DCT (Dlscrete C051ne Transform}_-
10 coefficient forming a DCT thck'including a.pixel_serving as
: the'target data (hlock-used as_the'uhit.of}DéT prooesSing o
'involved.in.MPEG?encodihg),;DCT coefficients close.to this
DCT blockhih the-space or tiue.dOmaih, or:the'like. Wheh ad
pixel servrng as the.target data is generated_by MEEG—
- 15 ehcoding an image in another frame (or.field) as a
prediotion image (for.example,'P pioture”or B picturej, the
-prediction-tapHextracting-circuit.132 extracts,.ase
-_wpredlctlon taps, DCT coeff1c1ents of. pixels formlng the
predlctlon lmage Alternatlvely, plxels of the 1mage
'ZQ serving as the predlctlon lmage, whlch-hasialready beeh
'uOutput as the output data,_may be'usedhashprediction taps'
Having obtalned the predlctlon taps for the target data,
5the predlctlon tap extractlng c1rcu1t 132 supplles the
predlctlon.taps for the target_data-to the product—sum

25 -operation circuit“l36t



Havi ng- obt ai ned the prediction taps for the .target data, the prediction tap
extracting circuit 132 supplies the prediction taps for the target data to
t he product-sum 25 operation circuit 136. - 59 A .control signal is-
‘supplied froma function controller 137 . to t he prediction tap extracting
“circuit 132. In accordance with the control signal fromthe function:
controller 137,: the prediction tap extracting circuit 132 5 determines the.
~structure of the i nput data forming the : prediction taps (and output data),
that is, the structure of the predi #éon taps. A class tap extracting
circuit 133 extracts, fromthe -buffet” 131, input data to be used for.
“classifying the target. 10 data into one of several classes. and uses the
.input- data as a class tap. A control- 5|gnal is supplied fromthe functlon :
- control l er 187conttbe signslt ap empp&¢édngromraufnn&BBOnAeontﬂolmer _ a
" prediction tap extracting circuit 132,7 the class tap 15 extracting. citcuit
133 detéBﬁlMesthenpaedocdan@ebmgﬂexmhacta@@tmukc&ugnaB2frodrihe function
_'controller 137, the.. "structure of the input data formng the class tap,.."
that -i saccphrelarLsEr wétthr & hef COtnPt@OdI ‘@dgnatlagron ltheoftectionsinplify the
-gdescrlptlon for exanple, the. 20 prediction taps obtained by the -
predi ct r:@nttrszéle%t Aadti rti@e @rﬁdulqtlpezta@deﬁcﬁéaslta@g cap cobittailded by the

¢l ass tap
5 determlnes the structure- of the input data formlng the

_predlctlon taps-(and output data) that 1s,,the~structure of
the predlctlon taps. | | |
| A class-tap extracting circuit 133 extracts, from'the.
'buffer_lBI; input data_to be.usedffor:classifyihg the target
_lOHf data into one of several classespand uses the inputﬁdata as -
| | a'class tap. | | | | | - N |
A control 51gnal is supplled from the fuhctlon
controller 137 to the class tap extractlng Clrcult 133. As
in the prediction tap extractlng circuit 132, the class tap
15.'extract1ng circuit 133 determines, 1n-accordance with-the
control signal-from-the function controller 137' the
- .structure of the 1nput data forming - the class tap, that.ls,
"1_the structure of the class tap o |
'In order to 51mpllfy the descrlptlon, for example, ther
lh:ZO_ predlctlon taps obtalned by the . predlctlon tap extractlng
c1rcu1t 132 and the class tap obtalned by ‘the class tap-
:'extractlng c1rcu1t 133 have the same tap structure
3.Needless to say,'the predlctlon taps and the class tap can
~~ have 1ndependent tap structures

;'25,-l_:' The class tap for.the target data, which is.obtaihed by



extracting circuit 133 have the sane tap'structUre' .Needl ess to say, the
‘prediction taps and the class tap can . have. |ndependent tap structures. 25
‘The class tap for the target data, mhlch is obtained by 60 the class.tap
extracting -circuit 133, is supplied to.a .classification circuit 134.. The
classification circuit 134 classifies the . target. -data in accordance
‘with the class tap fromthe class tap extracting circuit 133. and out puts
a 5 class codé corresponding to a class obtained as a result of
classification. For: exanmpl e, ADRC (Adapti ve Dynani c--Range Codi ng) or ‘the

- like may be adopted as a cIaSS|f|caT|%¥ Tret hod.. The ADRC method invol ves

" ADRC proceSSJng of -input data 10 forning the class tap and deternining the -

.class of the target data in accordance with. the. resulting ADRC code.. In

K-bit ARBRG d10fs £xap ekt e imxidirsuwial us YA sartpgliedrity rum val ue M N
~of the-input data forming the class. tap are detected, and DREMAX-M N is -

cal cul atachsas f datiain ¢ ik idy nai.c mregelefsstﬂfacsa;tmnomtﬂml&asw of the
dynanlc range DR, the input data forming the class tap is.re-quantized to.
K bits. Spediffiicsd Iohe tdeergatmidata \al wede&anxeswhtmammedclbmmmﬁﬁ@nh pi ece
of the.input data fornming the class tap, and. the difference i's divided .
(quant|23mwntghdjéka$s'ﬁap[ﬁﬂﬂﬂ&ctuﬂg qﬂrduuﬂt133np@w.@@K@Uﬂ@rmlng the cl ass
tap are arranged in a predeternined sequence to give a bit string, which
is oétpuﬂass code corresponding to a. class obtained as a result of

classlflcatlon.

For’ example, ADRC (Adaptlve Dynamlc Range Codlng) or
the llke may be adopted as a cla551f1catlon method.
) The ADRC method involves ADRC proce551ng of 1nput.data :

10 formlng the class tap and determlnlng the class of the

._target data in accordance with. the resultlng ADRC code.
| In K~b1t ADRC, for example, the max1mum value MAX. and
the minimum value MIN of the lnput data formlng the class:
tap are detected, and DR=MAX—MIN is calculated as a local
..l5p dynanic tange of.the set. On;the basis of the dynamlc range:
DR,dthe'input'data forming the class'tap is.re~quantiied to
K bits; Speciflcally,-the minimam Value.MIN-is Suhtpacted'
from-eachjpiece of_the.input data ﬁorming7the class tap, and
the'dlfference'is divided (quantléed)'by“DR/Qk The pieces
.20"of k- blt lnput data formlng the class tap are arranged in a
| .predetermlned sequence to glve a blt strlng, which is output
as an_ADRC code. -When the class_tap_lswsubjeCted to, for
.example, 1-bit ADRC ptocessind, the minimumealue MIN.isn
'snbtracted from'each piece of the input data.forming the.

- 25 .Class tap, and'the1difference is‘dividedsby the average of



as -an. ADRC code: When the class tap. is. subjected to, for - exanple,
ADRC. proceSS|ng the minimumvalue MN.is subtracted fromeach piece of

“the input data forming the 25 class tap,

1-bit

and .t he difference is divided by

the average of - 61 ..the maxi mumval ue MAX and the mninumvalue MN. As a
each piece of t he |nput data has 1. bit (blnarlzed) The pi eces of

.the input: data formng.the class ta
consists of ‘N pieces of input data and. K bits are

~result,
1-bit
- string,

|nput data are arranged in a. predeterm ned sequence to give 'a bit

which. is output 5 as an ADRC code. For exanple, the classification
- cirtcuit 134 may output, - as a class cg e, a.level distribution pattern of

In. this case, when the class tap
.1.0 :allocated to each

pi ece of the.input data;. the number of cases of the cl ass code out put by
t he cl ashief meatimmm cialcie MAXL3hd S:k(élhwﬁlmmiﬁ)m’aauue)msm Wwhizgh a s a vast
‘exponentjally proporti-onal to the nunber of bits K of the input
" dat'a, - 15 eRudfter alop, pileeec|afsditfd datpuon daitrec tids 134 ift I’(SkIlnaIUJ’Z}HCBS.SGS the

‘nunber

~information anpunt of .the class- tap using.the.

-above ADRC proce53|ng or

.~ vector &‘@@mlﬁ&laso@farldbmterinm@r fogrtres ans @sgidriasat iion.a The cl ass. code
output by the classification circuit 134 2.0 is supplied as an address to
a coef f Pdiesiet eqidinggle s@gueness to ‘Bié’%@efﬁh@%rﬁlfslror"égeﬂum& O3B Ut or es

tap

5

as an ADRC code

For-example,-the classification-circuit'134 may output

~.as a class code, a .level dlstrlbutlon pattern of the 1nput

'”'edata formlng the class tap In thlS case, when the class

10

..15

20 -

25

tap consists of'N pleces of-input data and K bits are

allocated'to each.pieCe'of the'input dataﬁ_the number of

cases of the class code output.by the classification ¢ircuit

134 is (2V)K combinations, which is a vast_number

exponentially proportional to the number of bits K of the -
input data. | | |

Preferably, the classification circuit 134 first

-'compresses.the information anount of the class tap using the..
jabovehADRC procesSing or vector quantization.and then

: performs cla551f1catlon

The class ~code output by the cla351f1catlon c1rcu1t 134

is supplled as an address to a coeff1c1ent storage unlt 135.

. The coeff1c1ent storage ‘unit 135 stores tap

coeff1c1ents generated by learnlng The coefficient storage

unit 135 outputs tap coeff1c1ents stored at the address

jcorrespondlng to the class code output by the cla551f1catlon

c1rcu1t 134 to the product sum operatlon c1rcu1t 136.



coefficients generated by Iearnrng ‘The coefficient storage unrt 135,
~outputs tap coefficients stored.at the address- corresponding to the cl ass
code output by the classification 25 circuit 134 to the product-sum :
operation circuit. 136. - 62 As descri bed. bel ow, the coefficient storage.
.unit 13S stores. a pIuraIrty of sets. (a plurality of types) o.f tap - _
coefficients generated by learning using a plurality of. sets " of teacher -
~data and student data. I'n the coefficient 5. storage unit 13-5, the set of
. tap coeffrcrents to be used is deternjned frontanong a-plurality of sets.
of tap..  coefficients in accordance ¥ th a control signal fromthe
_ functi-on control | er- 137. Specifically, the control 'signal output fromthe
“function controller 137 is-supplied to the 10 coefficient storage unit
135. .- The corm$fdesenibstiobayewunthe &BédetEentneSOtm@esemlof13ap
'coeffrcrents to be used in .accordance with the control signal - -
and. out pabsetap pduehﬂutwenﬁsseosrdspoﬂdmagltg bﬁetgpass o@déapupplred from
the classification circuit 134 fromanong the set..o_f tap 15 coefficients
‘to the predddtisnisogensriadedcbycdierrndsg u$hegp|ao§@|etraémﬁy opesatson -
circuit. 136 obtains the prediction taps output.by the prediction tap -
_ extractpﬁgteéphsurﬁarszaaﬁdsﬁﬁéepépdé@éffréPeﬁh@ §9€§@@Cb?nthe coefficient.
storage unit 135, .perfornms a |linear. prediction .20 operation. product sum-
oper%tréﬁ?réﬁéwﬁnbﬁ éééatﬁdﬁ éff °fu§@ﬁgcpﬁépré8P§§| A Pﬁpssegndsthe tap -

-coeffrcrents and
_determlned from among a plurallty of ‘sets. of tap..

_coeff1c1ents in accordance w1th a control SLgnal from the
functlon controller 137. Spec1f1cally,_the control 51gnal
'output from the function controller 137 is supplled to the
10 coeff1c1ent storage- unlt 135 The coeff1c1ent storage unlt
135 determlnes the set’ of tap coeff1c1ents to be used in
.accordance wlth'the control 51gnal.and_outputs tap |
,coefficients correspondlng:to'the-class code supplied from
._the cla551flcatlon c1rcu1t 134 from among ‘the set of tap
15 coeff1c1ents to the product sum operatlon c1rcu1t 136
" The. product sum.. operatlon circuit 136 obtalns the
predlctlon taps output by the predlctlon tap extractlng
c1rcu1t 132 and the tap coeff1c1ents output by the
'_coeff1c1ent storage unlt 135 performs a llnear predlctlon
rﬂ20 ’operatlon:(product—sum operatlon) shown by equatlon_(l)
;uSing“the prediction tapsiand the tap coefficients,.and."
outputs the operatlon result as output- data
' A control 51gnal from the controller 112 (Eig: l6).ish
supplled to the functlon controller 137 “The-function

25-_controller 137 controls the predlctlon tap extractlng



out put. s the operatfon résult as output- data... A control ‘signal- fromthe
.contralter 112 (Fi-g. 16) is . supplied to the function controller 137. The
-function 25 controller 137" controls the prediction tap extracting 63
citcuit:132, the class tap extracting circuit 133, and.the coefficient
storage-unit. 135 in accordance with-the control - signal: Fig. :23.shows an’
- exdnpl e ' of - t he. conflguratlon of an 5 enbodirent of a | earni ng. apparat us
for learning tap coefficients to:be stored in the.:coefficient storage .
‘uni.t ©135 shown in Fig.- 2.2, Learning &2t & used for- |l earning. is supplied
- “to a- teacher data generating circuit-141. -Hi gh-quality data -such 10 as HD
i mage:data can be used as | earning data. The ‘teacher- data generatlng :

circuit- hﬁk@ﬁﬁtﬂfﬁ@ﬁ theaechessdakp, e%ﬁtﬁbt@ﬁgoﬁﬁ§c69@eh3@at%nhnth@e -
I earning processing, fromthe |earning data. Specifically, for exanple, in

" a Case|It@%ifitiéﬁt]étéﬁ@@@lﬁgldalBSISnHbeBEQQn@@tﬁatWh%ﬂetQ%n%@gl
coefficients to. be conputed by learning are used for- eonverting an SD”
i mage |rﬁxgmaﬂk{)|nage or. converting MPEG coded data. into an HD i nmge,
t he t-eacher data generating circuit 141 maintains the HD inage data
serving as thd&igsar2 rahotkat srangang bt sf t tiee 2601l juBgei dat aragnt eacher
data. For exanple, in.a case in which the 1earning data is HD :
embodlment of a learnlng apparatus for learnlng tap
'coeff1c1ents to be stored in the coeff1c1ent storage unlt
fl35 shown. in Flg 22f' | | | |
a_Learnlng data USed_for learhing:is suppired to a
'teacherrdatahgeneratiuddcichit.141:f High-qualit§ data such o
.10 - as HD image data-cah_behused-as learhihg data; |
The.teacher data geheratihg'circuit 141 geherates
teacher data, whlch becomes model data in the learnlng
proceSSLng, from the learnlng data
SpeCiflcally, for example, in-a case in whlch the
15 learnlng data is HD lmage data, when the tap coeff1c1ents to
- be computed by-learnlng are-used for convertlng an SD image
into an HD image.or cohverting MPEG—coded data.ihto an HD
image, the teacher data generatlng circuit 141 maintains the
HD image data serv1ng as the learnlng data and outputs the
20 HD' rmage data as teacher data. |
For example, in.a case. in which the learning data is.HD
image data, when the tap coeff1c1ents to be computed by
learnlng are used for convertlng an SD 1mage hav1ng a low

S/N 1nto an SD image hav1ng a hlgh S/N or convertlng MPEG-

25 'coded data into. an SD lmage, the teacher data generatlng



image data, when the tap coefficients to be conputed by Iearnlng are used
for converting. an SD inmage having a. low S/Ninto.an.SDinmge having a.
hi'gh S/ N or converting MPEG 25 coded data into: an SD image, the teacher.
~data generating 64 circuit 141 deC|nates the pi xel s of the.HD image data .
serving as the learning data to . generate SD i mage data and - outputs: the.
-generated SD i mage data as t eacher data. The teacher. data out put by the.

- teacher data 'generating 5 circuit-141 is suppli'ed to a teacher data.

menory 142. The - teacher data nennry 42 stores the teacher data fromthe

‘teacher data generating. circuit 141. N student data generating circuit. 143i
- generates student . data, . whi ch ‘becomes- a:student in the. | earning :
processing, .10 fromthe" teacher data. stored in the teacher data nmenory.

1. 42. . gneeidfiitcaldly ddodmaseanmiihe, p/ihmst et tae defiiajentstd 0 be conputed:
by Iearning are used for converting an.'SD.inmage . into an HD image, as .
descri best ratione ast et dachre i rdatda tardmogenkd tst cﬁrmsntdw;e IdDUa”rmyﬁi serving
‘as the teacher data. 15 I'n this case, the student data generatlng circuit
143, d@mumtes t&lreegmmeedaete(ﬁ Scmentm:mtadaat% temchganaladtee SD image data’
and outputs. the SD image data as student data. For exanpl e, when the tap
coef fi ci ent sThe. tbecbempdesd obypuEabyi eateagbed dater gepemasingng

‘_NPEG—coded data into an -20 HD inmmge, as described above, the teacher data-
| rrem)?y T g e 1t Hé ﬁeapr%ag‘e $& VA ﬁ"@aﬁlec%éiatt@aéfk?é}o%tlal In The s

teacher data memory 142 stores the teacher data from the
'teacher data generat;ng.clrcult 141.
| .A student.data'generatinq circuit.143 generates student
data, ‘which becomes a student in the learnlng proce551no,
.iO'_from the teacher data stored in the teacher data memory 142. -
N .Spec1f1cally, for example, when the tap coeff1c1ents to
- be computed by learnlng are used for convertlng an SD 1mage
“into an HD image, - as descrlbed above, the teacher data
'memory 142 stores the HD 1mage serv1ng as the teacher data
.15y'In this case, the student data-generat1ng-c1rcu1t 143 -
dec1mates the plxels of the teacher data to generate SD
'1mage data and outputs the SD lmage data as student data.
| For example,-when the tap coeff1c1ents to. be computed
by learning are used. for convertlng MPEG coded data lnto an
léé" HD_lmage,_as descrlbed above, the teacher data memory 142 |
.-stores-the HD.imaoe serying as the teacher data-a-In thlS
”case, the student data generatlng c1rcu1t 143 MPEG encodes
the teacher data to generate coded data_andjoutputs the
.tcoded data as student data,__ |

25 ,'”For example, when the tap coefficientsfto be computed



case, the student -data generating'crrcuit 143 MPEG encodes the teacher
data to generate coded data. and outputs the coded data as student data:
25 For exanple, when the tap coefficients to be conputed - 65 by |earning
are used for converting. an. SD. .image having a low SINinto. an SD image.

"_haV|ng a high S/N, as described above, - the teacher. data memory 142 stores
~the SD i mage. serving as the teacher data. In this case, the student data

generating 5 ...circuit 143 adds noise to the. teacher data to generate SD

i mge data haV|ng a low S/N and outputs.the SD inmage data. having a..|ow
SIN as student data. For exanple, whe the tap coefficients to be conputed
by | earning are used .. for converting MPEG coded data into an 10 SD i mage,
as descri bed above, the t eacher - data menory 142. ‘stores. the SD i mage.
__serV|ngbqslbbentagcbee daka. fbr tbmSermaag,ahhSEsnmdgethdataggenebwtlng
~circuit 143 NMPEG encodes - the teacher data to generate coded data and

_out put s S¥Neintoded &at amagesthacenty dahaghlS/Nheastd@enmldeﬁaabowput by the .
.student data generating -circuit 143 is supplied to.. a. student data
.menory thédteaTher sliafidemendatya ld@nmsityresd tieoSss imelye Segdéng dat a
.suppliied .fromthe student . data .generating circuit 143. The prediction
~tap ext thet tegchbercdiatatas I@eé}@éﬁt casey the géudente dpsacenegatanstored in -

the teacher data nenory 142 as target data, extracts. thé student data
usedeoplrcult 143 adds noise to the teacher data to generate SD

1mage data hav1ng a low S/N and outputs the SD image data
:'hav1ng a. low S/N as. student data.
' For.example, when the tap coeff1c1ents to be computed
by’ learnlng are used for convertlng MPEG coded data into an'
.1O'ISD 1mage, as descrlbed above, the teacher data memory 142
.'stores the Sﬁ imageeservihgdas the teacher ' data. In this
:case; the student data generating circuit 143 MEEGFenCOdes
the-teacher data:to generate coded data and.outputs:the
coded data as student data. |
15 The student data output by the student data generating
circuit 143 is supplled to. a student data memory 144. The
student data . memory 144 stores the student data supplled
from the student data generatlng CerUlt 143
The predlctlon tap extractlng c1rcu1t 145-sequent1ally
.'_ZOH uses the teacher data.stored'ln'the teacher data memory 142:
"as target data, extracts the student data used for )
'predlctlng the target data from ‘the student data memory 144,
and-generates predlctlon taps-hav1ng the'same tap structure
as those generated by the predlctlon tap extractlng c1rcu1t

"25,s132 shown 1n Flg 22. The predlct;on taps generatedﬁby the_



predicting the target data. fromthe student data menory 144, and generates
prediction taps having the sane tap structure as those generated by 't he
prediction tap extracting circuit 25 132 shown'in Fig. 22.. The predictian
taps generated by the 66 prediction tap extracting circuit 145 are '
supplied to a nornmal equation : adding. circuit. 148. The cl ass tap
~extracting circuit 146 extracts the student data used for classifying the
target data fromthe 5 student. data menory 144, generates a class tap
 having the same tap structure as thaé generated by the class. tap
extracting circuit 133 shown in Fig 5 ‘and supplies the class tapto a.

“classifi.cation circuit 147. As in.- the classification circuit- 134 shown |nn-

Fig. 22 the 10 cl assification circuit. 147 uses the cl ass tap fromthe - -

‘cl'ass. -pirayliextiracttiayg. e}(nrranmtnglztﬁrtcm;tterlfttﬁr rarad asgifliicat itan aand. suppl i es

- a class code representing the class of ‘the target data-to the normal -

_-equatromQﬂmahuyqua&mﬂn aﬁﬁindﬂﬂannunnﬂl4ﬁnuuron add|ng circuit 148 reads

- ‘the 15 teacher data serving as the target data fromthe teacher data .
menory 142 afBiepedeesmtand@xtirestongt ke reuident 6daxaratssnithg t he.
prediction taps fromthe prediction tap extracting circuit 145 and the -

~ teacher stadendedatify ued HOT tHapal fydry ithederadtasks trefireserthed by the

- class code 20 su plied fromthe classification circuit 147. Specifi.cally,

~ the ﬁor [qo MW clr‘lr"cur‘ienfésates a-class tap having the :

same tap structure as that generated by ‘the class tap
extractlngnCtrcult 133 shown in Flg 22, and supplles the
'class'tap'to a cla551f1catlon c1rcu1t 147 As in the
clasSification circuit 134 shown in Fig. 22, the
10 classifiCation_c1rcu1t 147 uses the class tap from the class
..tap'extractlng c1rcu1t 146 to perform classtflcatlon and
supplles -a class code representlng the class of the targete
.data to the normal equatlon addlng c1rcu1t 148.
..-The normal_equatlon addlng circuit 148 reads:the :
15 .teacher data'servlng as the target data from_the teacher
.data memory 1425and'performs'addition.of the'student data_l'
formlng the predlctlon taps from the prediction tap
extractlng c1rcu1t 145 and the teacher data serving as the.
_target data in each class represented by the class code'
T:20 supplled from the cla551f1catlon c1rcu1t 147.
| | Spec1f1cally, the normal equatlon addlng c1rcu1t 148
uses the predlctlon taps (student datal.and performs/ rn
each class correspondlng to the class code supplled from the
3._cla551f1catlon c1rcu1t l47__operatlons correspondlng to

'-25” multlpllcatlon (xnggm) of the student data, each piece



uses the prediction".taps (student data). and perfornms, in ‘each class
‘corresponding to the class code supplied fromthe classification circuit
147, operatlons correspondlng to 25 nultlpllcatlon (xj nxi'my of t he student
_data each pi éce 67. formng each. conponent of the matrix A in equation
(8)., ~and sunmation ‘Fur.thernore,the normal equation adding circuit 148
'uses the prediction taps (student data) and the target pixel - 5 (teacher

. data) and perforns;, in each class corresponding to the class code supplied
- fromthe classification circuit 147. operations corresponding to

-nultlpllcatlon (xi nyi) of the studéﬁl7data and the.teacher data, each

pi ece-form ng each conponent of the vector v in equation.(8), and
~summation (E). 10 The nor mal equation adding circuit 148 performs the _
above addirniony Wsidhg c@rdpomeeﬁes)fofthtehmatt&acdﬁ@sr idatearusttaiogd (8ijn. ahlke teacher
data nmenmory 142 as targetudata thus giving the nornal equati-ons shown in .
. equat | orsmn@)tiion e@bh. cl ass. By soIV|ng the normal -equations generated in

.each class. 15 by the normal equation adding circuit 148, a tap coefficient’
det-er m-ni ng: @hmtbetmmte,c@hpunesmaépequetipaledﬂsngnceachlt 148class and.

"supplies the. tap. coefficients to.an. address corresponding to each class
in a coeffdsitdre Hmwmrt)apslﬂﬁtumntmé@dl agdorkheh& agdaes pi«esdred as

‘the learning data, there may be a class in which the normal equation
addlﬁg (teacher data) and performs, in. each class corresponding to

" the class’ code supplied from the classification’circuit 147,'
:operations'correaponding to multiplication (Xiny;) of . the i
student data and-the,teacher data; each piece forming each
component ofdthedvector v in equat;on.(8), and summation (2) .
10 :' -The normal eqnatlon_adding circuit 148-performs-the
' '.aboVe addition.ueinolall'pleces'of the teacher'data stored
jinithe teacher data memory 142'as:target data, thus giving
' the normal eqUatlons-shown in equatlone (8) ‘in each class.
| By solving the:normal:equations generated in each.class
15 by the normal eqnationfadding'circnit'l48 ‘a tap COefficient
'fdetermlnlng c1rcu1t 149 computes tap coeff1c1ents in each
-class and supplles the tap coeff1c1ents to an address
-COrrespondlng to each class 1in a_coeff1c1ent table memory
'.150_l- : _ , . _
“.20_l ' Dependlno on the data prepared as- the learnlng data,
: there may be a class in whlch the normal equatlon addlng
c1rcu1t 148 cannot generate a suff1c1ent number of normal
.equatlons for computlng the tap coeff1c1ents In such a.
'class, the--tap coeff1c1ent determlnlng_c1rcult l49noutputs,

TlZS. for eXamplerldefault tap-coefficients;



‘circuit 148 cannet generate a. sufficient number of normal .

- conput i

equatlons for
ng the tap coefficients. In such a <class, the tap coefficient -

determining circuit 149 outputs,;- 25 for exanple, default tap coefficients.
68 The coefficient table menory 150 stores the tap coefficients in each

cl-ass,

whi ch are supplied fromthe tap

coefficient determning-circuit .

- 149. A control circuit 151 controls the teacher. data 5 generating CIrCUIt_;.
141, the student data generating circuit 142, the prediction tap :
- extracting circuit. 145, and the 'clasg% tap.extracting circuit 146.

E specifically, in the | earni ng apparat

‘shown in Flg 23, proce55|ng

~i nf.ormation indicating the contents of 10 processing perfornmed using the

- tap. coefficients.is set to the control ci.rcuit.151 as information

~i-ndi cating tmnetypeffmtlanoceabnegmpabrgrneﬁ byotbe tap capfficients to be
| earned- by operating an operation unit, which is not shown. |n accordance

Wi th. t heoprfddedenty iimf eacht icdasset’ vlhylcil'ﬁ aopeeratgpig ddh f rape e drapuni t
_ circuit- 151 controls the teacher data generating circuit 141,

_Studentc@eﬁilgeeetauam§nmnnqu cli4zuitthd 48r-edi cti on tap
145, and the class tap extracti

control -

control

‘the
t he:

extracting circuit
circuit 146.. 20 Accordingly, under the:

of thecenhrpélCerﬁemtt1525$0n$ﬁélﬁeébﬁetéé@bargéﬁeaat|ng circuit
141 . _enerates

generating c1rcu1t 141, the-student data generating CerUlt

l42, the prediction tap extractlng CerUlt 145, and:the:

'_ class tap extracting c1rcuit 146.

10

15

SpeCLfically, in the learning apparatus shown in Fig

23, processing_information 1nd1cat1ng the contents of

'processinglperformed using the tap coefficients is set to

‘the control.circuit 151" as information indicating the type

of proce551ng performed by ‘the tap coeff1c1ents to be
learned by operating an operation unit, which is not shown
In accordance with the proceSSing information set by
operating the operation unit, the control circuit 151
controls the teacher data generating c1rcu1t 141, the

student data generating c1rcuit 142, the prediction tap

: extracting;c1rcu1t l45,_and_the class tap extracting circuit

20 o

25

146..

"Accordingly} under'the control.oftthe control circuit
151, the teacher data generating c1rcu1t 141 generates
teacher data from the learning data. Under the control of

the control c1rcuit 151, the student data generating circuit

143 generates student data from the teacher data.  Under the

control of the control circuit 151 the prediction tap |



teacher data fromthe |'earning data. Under the control. of .the control
circuit.151, the student data- generatlng circuiit 143 generates student
data from the teacher data.  Under the -25 control of the control circuit
- 151, the predi ction. tap - 69 extracting circuit 145 sets the tap structure
of prediction. taps and generates prediction taps. having the tap ' -
" structure. Under the control of the control circuit 151, the class tap
extracting circuit .146-sets the tap structure of 'a class.tap 5 and :
generates a class tap havi ng the tap g%ructure Referrlng to.a flowhart in -
. Fig. 24, processing = (learning processtng) by the |earning apparatus shown
in Fig. 23 wll- now be described. In step S21, the control circuit 151 .

controls the 10 teacher data. generating circuit 141, the student data
 gener at igxd reidtdhig c]14:2;ultthetqa?r exbited i tdre tegp esttmadthing o Cipmadilctli4l,  and the
~ class . tap.-extracting circuit - 146 in accordance with the set :processing _
- i nfor mattagrs. .andt gemairagies pztdmataamhdrapdﬁttaa‘ge@rta‘te npistowidtuk4l. sets a.
“met hod -of 15 generating. teacher data fromthe |earning data.. The student-;'
dat & geferdatd ndreciqontinol14F ddtss caprrtetdwlod:lo.’ragehelrfa]td e s:thmnta@at a from
the teacher data. The prediction tap. extracting ' circuit 145 sets the tap
st ruct urextafaqired ctiravittagsie spes dihesscamptouatame /f @ d@dss 146 set s
 the tap 20 structure of a class-tap.. In step S22, the teacher data

gene at@mg(gqqﬁra¢e§4p class tap hav1ng the tap structure :

_Referrlng-to_a flowchart ;n F1g7_24, processtng;
:(1earhing_prOCessing)'by.the-learning apparatus_shoWn_in Fig;.:
23 Wilt'how'be-described. R o |

In step-SZl' the control.circuit 151 controls the -

10 teacher data generatlng c1rcu1t 141 the student datap

generat1ng_c1rcu1t 142- the predlctlon tap extractlng
circuit 145 and the class tap extractlng circuit 146 in
_accordance w1th the set proceSSLng 1nformatlon _ Accordlngly,
~ the teacher data generatlng circuit 141 sets a method of
15 generatlng.teacher data_from the learnlng data. The studeht
| data generating'circuit.143.sets'a:method.of'generating
.student data frdm the.teacher data The prediction tap.
extractlng c1rcu1t 145 sets the tap structure of predlctlon
.r taps The class tap extractlng c1rcu1t 146 sets the tap
20  structure of a_class*tap. | _. |
-_Ihustep 322, the'teacher data'generating circuit i4l
generateShteacher:data from the_learning.data.supplied
thereto in acccrdahce with the_deneraticn method set in step_
521 and-suppltesrandhstores.the teacher'data.in the teacher

.25 data memory 142.



. generates teacher data. fromthe learning data supplied thereto in . _

. accordance with the generation nmethod set in step. S21 and supplies-and
stores the teacher data in the teacher ..25 data nenory 142. 70 '

- Subsequently, in step 523, the student- data generating circuit 143
-generates student data fromthe teacher data stored in the teacher data
~nmenory 142 in accordance with the "generation nethod set in step S21 and

-~ supplies and stores 5 the student data in the student data nenory 144. |n
‘step S24; the prediction tap-extractipg circuit 145 wuses, fromanong the

- teacher data stored in the teacher data nenory 142, data that has not yet .
- been sel ected as target data as . target data.. By reading the student .data
“fromthe 10 student data nenory 144, the prediction tap extracting circuit
. 145 gener at@sbpraeertlivn tapsterviAg, t hhet apudsntudatiregsaerahisgep S21 -
- for the target data and supplies .the prediction taps to-the nornal

equat i of1zaHikgléPr eaneratag ssudsnst dpts24roméhel dseachey detteacting

-~ circuit 146. generates a class tap having the tap structure set in step.

' s2.1 fortpRed ipaFBet taarhey. fakai RgUORY dddddmt acqardancemtid theident
data nenory 144, supgligs the.class-tag'to the <classification circuit 147,
and’ pr o88BAE2EHOBt BETROS S98 LR StEp. 823, aPFe SEPRILES| @8C ShO&eBcui t 147

Perionmy, cLasaLLealion; HOLRG: St1Ge5kA%S (LARLYD Llg © ass tap

Ih“step7324,_thé.prédictidn_tap'ektrééting'circuit 145
‘uses, frém-among the teacher data stbréd in the teacher daté
membfy 142, data'that has nof'yet.beén selected'éé target
. data as targét data._sz_féading the student'data from the
'iO' sﬁudent data memory l44,fthe prediction tap extfactiﬁ§.
' ciféuit 14S.geneﬁdte§ prédiction'taps having-the tap
strubture set. in step:SZl.fdr-thé.target déta-and_supplies
the ptediction taps to-thé ﬁormal-equation adding Circuit
L | | |
15~ In step 524, the.éléss tap extracting cirgﬁif 146
gederatés a'class.tap h§Ving the tap structure set in step.
_Szi for the!targetfdatauby.réddiné,the étudent.data-from ﬁhe
}student daté'mémory_144,.supplies'the class.tap to the |
'éiaééificatidn éircﬁit 147, and proéeedé tofétep.SZS._ 
- 20 _”-:. In.stép_SZS, ﬁhe'élaséificatioh circuit 147 perfbrms
classificatién:uéing:theuciassitAp frqﬁ the cLagS tap _'
 extra¢£ing.circuit-i46*and'obtain$ a class. code bf the
:térgét daﬁg,_:The_class Cddé ié supplied{from the
"Classificatioﬁ éiréﬁi£-147 téltheﬁnormal equation adding

25 circuit 148.



extracting circuit 146 and obtains a class code of the target data.. The -

class code is supplled fromthe: cIaSS|f|cat|on circuit 147 to the nornal_
equation adding 25 circuit 148 71 Instep S26, the normal equation adding
_circuit 148 reads the teacher. data-serving as the. target data fromthe
teacher ‘data menory 142. For the student data forming the prediction taps-

- supplied fromthe prediction tap extractlng 5 circuit 145 and the teacher

data serving. as the target data, - the normal equation adding circuit 148 .

" performs the above- described addltl on of the. matrix A and the vector v

.- shown.- by equatlon (8).. The addition tsT performed in each class - = -
corresponding to the cl ass code fromthe classification 10 circuit 147. In:
~step S2.7, the prediction tap extracting circuit 145 determ nes whether or
not the addi thostiep BRiECH takl npireees equiittibe teruhey daicaitstigged in the

" teacher data menpry 142 are. used as the target data is performed. If itis

15 det ermdasad tine HeehSA7 ddtat seeriadgdidd drhe rta/ndfqe:m ddta pieeesheof the-
teacher data are used as the target data is not. perforned, the prediction
. tap. exttesctheary datracmemoldb st .ur o r thestsgpuddaddt atek aisrssmiofg tthe t eacher
‘data,  data that has not yet been selected as target data as neM/target o
data. 2@rSybsHguwanttiaps sﬁunnlareqorfomém@ prsed:e:pemred:ap fexttract iget er m ned

in step S27 that the addition.in .
5 c1rcu1t 145 and the teacher data serv1ng as the target data,

'the normal equatlon addlng c1rcu1t 148 performs the above-
descrlbed addltlon of the matrlx A and the vector v. shown. byi
Jequatlon (8) . The addltlon is performed in each class -
corresponding to the class code from the classification
_16 c1rcu1t 147. | | | | :..
o In step S27, the prediction tap extracting circuit.145
determines whether or.not the addition'in which all'pieces
H_of the teacher data stored in the teacher data memory 142
are used as the target data 1s performed If it is
15 _determlned in step S27 that the addltlon lh Which'aii pieces'
of the teacher:data'are-used as the target data is not |
'performed,.the prediction tap.extracting circuit 145 returhs
.-to step 824 and uses; of the teacher data, data that has not."'
yet. been selected as target data as new target data.
20;-Subsequently, s1mllar proce351nglls repeated |
| ‘If it is determlned in step S27 that the addition 1n
dwhlch all pleces of the teacher data are used as the- target
data_ls_performed in step 828 the tap_coeff1c1ent
determinihg_circuit 149 solves.the-hormai equationsf'

.25 geherated.in each class by the addition performedfih_step



which. all pieces of the teacher data are used as the target data is :
performed, in step S28, the tap-coefficient determning circuit 149 sol ves
"~ the normal equations 25 generated in each. class by the addition perforned

in step 72. S26 by the normal. equation adding circuit 148, thus ‘canputing .
the. tap- coefficcients in each class.. The tap  coefficients. are supplied.
~and stored at an address . correspondlng to each class inthe coeff|C|ent"

- menory- 150 5-and the- processing is termnated. Accordingly, the
coeff|C|ent ‘menory 150 stores the tap,,coefficients in each class for .
" performing processing indicated by th% processing information set to the_
control circuit .151. 10 The .above | earning processing by the Iearnlng
apparatus is-perfornmed by changing the processing information set to - the
~.control SA6 dwy tthes horaned ee@ettign tmmfdmmm d 4sathuson each piece of -

- processing irnformation:is-obtained.: Accordingly, a plurality of sets of tap
"coefflchﬂmHuEthxﬂhﬁnQﬁPfQﬂeﬁfkﬂkﬁnﬂﬂt%n giclpidees .of Threodegsi ng '
information ‘is stored in the coefficient storage unit 135 in the signal .

- pr. ocessﬁﬂfﬁ:ﬁlrccltﬁfttslﬁsf%ﬁdmpllleﬁ mAngl storeshexti fArcalddress g.. 25 shows an

exanpl e of the configuration of. the coefficient storage unlt 135 shown in
20 Flg qggrespondlng o each class in the coeff101ent memory - 150 =

5 ‘and ‘the proce551ng is termlnated
Accordlngly, the coeff1c1ent memory 150 stores the tap
_coeff1c1ents in each class for performlng proce551ng.
indicated by the proce551ng 1nformatlon set to the control
circuit 151. | | |
10 ' The.above_learning proceesino_by the.learning'apparatus
is.performed-by-chahging the proceesing information set to
the control circuit.151? and a set of tap'coefficients based._
on each piece of_orocessing-inforﬁation is obtaiﬁed.. |
'Accordinqu,.a plurélity.of sets of tap coefficients
: “15. computed for a plurality.of pieces of processing.informatioh
is stored'ih the coefficient storage unit 135 in the signal
llh-processing circuitlll3 Shown.in Fig..22. |
| Soecifically,-FiguaZS'shows an ekample of the
_cohfiguration of,the.coefficient storage unit 135 shown in
.":.j2'0'_ Fig. 22. o |
.. Selectore'IGI ahd'162eeach.select one-of N coefficient
"jmemorles 1631 to 163N'1n accordance w1th a. control signal
7.supplled from the functlon controller 137 (Flg. 22). The
.selectors 161 and-162,select the same coefficient memory

n-. -

25 163



Sel ectors 161 -and 162 each sel ect one of N coefficient nenories 1631 to
163N i n accordance with.a control signal - supplied fromthe function _
~controller 137 (Fig. 22). The selectors 161 and 162. select the same |
coefficient menory 25 16.3n. 73 The coefficient menories 1631 to. 163N
each store a set of tap coefficients conputed by the |earning apparatus
shown in Fig. 23 on the basis of each piece of processing information. 5
In". the. -coefficient storage unit 135 arranged as - descri bed above, the" -
. selectors 161 and. 162 select. the cog ficient menory 163n from anmong the N -
~coefficicent nemories.| 631 to 163N in’accordance with the control si gnal
supplied fromthe function controller 137. 10 A class code is supplied. from;
-~ ‘the classification circuit 134 to the selector 161. The sel ector 161 o

- supplies thehelas&fcodaema temogreleactiesd ,c aef f66j,eabch nebory 468at The

. coefficient menory 163n reads tap coefficients stored at. an . address
correspafitrap tapd il ol arstss costepd tadnby Hehes el exctroindl Sapdia fusoshdwn set of |

.~ tap coefficients (stored therein) .corresponding to the predeternlned '
~'pr ocessiiny Fird orddhtdrorchearkh vig puf seEtCHe Rigreoef fRxdearsindrhe t ap
coefficients output by the -coefficient nenory '163n are supplied to the

sel ect oriniBrmadiiedti ng t he 20 coefficient menmory 163n. The sel ector 162

"supplles the tap
: In the. coefficient. storage unit 135 arranged as

) described‘above,_the selectors_161 and 162 select:the'
'coefficient meﬁory 163n.from among the N coefficieht
-Vmemories_l63i to 163N:ih accordance with the control Signal
" supplied from the function controller 137. |
10 | " A class code is supplied:from the classification _
_cirCUit 134 to the selector 161. The selector l6l supplles.
the class code to the selected coeff1c1ent memory 163 The
c_oeff1c1_en_tmem_ory-163n reads tap coeff1c1ents stored at an
-address-corresponding to the class code from the selector
15 161 from the set of tap coefficients (stored therein)
”corresponding to the predetermined.processing information
ahd.outputs the tap coefficients, |
' .:The taptcoefficiénts output by the coefficient memory
163n.are.supplied_to the selector 162 selecting the
- 20 _coefficient memory 163,. _The selector 162.supplies.the.tap
COefficients supplied from the coefficient'memory 163, to
f1-the product sum operatlon c1rcu1t 136 (Fig. 22).
The coeff1c1ent memories . 1631 to 163y, each storing the
aset of ‘tap coeff1c1ents based on each plece of proce551ng

.25 1nformatlon, ‘need not be physically separated In other



coefficients suppl i ed from the coefficient nmenory 163n to
‘operation circuit 136 (Fig. 22). The coefficient menories. 163, to 163N,
~each storing the set. of tap coefficients based on each pi ece .of processing
.25 information, need not be physically separated.. In other 74 words,

' coeff|0|ent menories 1631 to 163N nmay be

siingle menory. In. the present enbodi nent, -since the function of the
si-gnal _
fromthe function for simultaneously -perform ng conposite/conponent

©_conversi on processing and space

processing circuit 113 in the TV signal processor 106 5 changes

t he product - sum

the

|nplenented by bank smﬁtching a

resol ution i nprovenent processing to the

function for. only perform ng space resolution. ~inprovenent processing, the
coefficient. storage unit 135 of the signal processing 10 circuit 113 =
“stores &prdsastheheordfioueng mapogars of3gapo t6&f fiay dms. Specifically,

~‘one coefficient -nenory 1631 in the coefficient storage unit 135 of" the
- signal predegenigd byl bapkt syigchipges §l§6ﬂeomem95Ycoeff|C|ents gener at ed

by 15 Iearnlng r.ocessi ng using _a conponent-signal HD i nage as teacherf

“data. .

conposi te-si-gnal ‘SD i nage hein rate
Y osol ut FAATEN PRECESSIRG: CAZC nd 1o

stor

10

15

ge

and a Eo PBsPFesefjnar o dneithges 43C8  tdentuRGE HoP ?ﬁe
r.adi t he space

--compOSLte/component conversion proce551ng and space

resolution 1mprovement-proce551ng to the functlon for only

performing space resolution.improvement processing, the

‘coefficient storage unlt 135 of the signal proceSSLng |

circuit 113 stores at least the follow1ng two sets of tap
coefflClents.r
Specifically, one coefficient memory 163; in the

Coefficient storage unit 135 of the-signal prooessing.

circuit 113 stores a set-of.tap coefficients generated by

.learning procéSsing using a component-signal'HD'image as .

teacher data and a compOSLte 51gnal SD lmage as. student data,

_.the compOSLte 51gnal SD image being generated by degradlng

the space reso;utlon of the-teacher data and convertlng the

- component:signal into a composite signal. Bnother

20

25

-coeff1c1ent memory 163 in the'COefficient storage unit 135

of the 'signal proce551ng c1rcu1t 113 stores a set of tap

- coefficients generated by learnlng proce551ng_u51ng a

component-signal HD image- as teacher data and an SD'imageﬁas

‘student data, the SD image beingzgenerated by degrading the

spaCe-resolution-of the_teacher data.

de : R
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-of the signal processing circuit 113 stores a set of tap coefficients -
"generated by |l earning processing using a ‘conponent- si gnal HD i mage as

t'eacher ‘data and -an SD i mage. ‘as’ 'student data, the :SDinage being - _
;generated by degrading the 25 space resol ution of the teacher data. 75 In
“the present enbodinent, since the-function of the signal processing
~.circuit 123 in the electronic apparatus 11 (Fig.. 17) changes fromthe
~function for. sinultaneously perfornm ng MPEG decodi ng and : space '
resolution-inprovenent. .5 processing.fo_ t he function for S|nultaneously
perform ng - MPEG decodi ng and distort? n elimnation proce55|ng, a :
~.coefficient storage unit 13S in the signal proceSS|ng circuit 123 -of the .
- electronic apparatus 11 stores-at least the followi ng two sets of tap. '
coeff|C|entsInlﬁhSppmetenalbmbodnmenmef%u@m@nth@9ﬁﬁh¢tl@&ldfnthhe _
~coefficient storage unit 135 of the signal processing circuit.123 stores’a-

-set of tsa@rxadefgfnomeesmmgg@le:rmm 138 dredrrd rej artocesis regppest agisan 1HD | nage-

~.as teacher data, the HD inmage being generated by MPEG encoding.a -
vconponedEHSlgd@) haHg s sndgemarid VHEB aldeudi iy tshisu ldotesbwieltia,  and u3|ng
an MPEG coded SD i nage as student data, the SD i mage bei ng .

gener at @¢Hipradgoadibly desosidie e SIRAG e ¥ &0 kel qre sldtrovekant and

~ MPEG-encodi ng -t he degraded data. Another. coefficient nmenory 163 in the
coef Pi C|Pé“rﬁ’tcesstsd1“§gé¢%rﬁhte ARSIV fiHe SimgHd2 r’pﬂodbsés\élﬁﬁfﬁ,qf%wq 123 stores

a set-of.ta
- MPEdjdecodlng and distortion ellmlnatlon proce551ng,.

coeff1c1ent storage unit 135 in the signal process1ng
c1rcu1t 123 of the electronic apparatus 11 stores at least
. the follow1ng two sets of tap_coefflc1ents.
10' : Spec1f1cally, one COefficient memory'163 .in'the.
coeff1c1ent storage unit 135 of the SLgnal proce551ng
"c1rcu1t 123 stores a set of_tap coeff1c1ent5'generated by
learning processing-using an HD image'as teacher data, the
HD7image beinghgenerated by'MPEG—encodingfa component-signal
15 HD image.and.MPEG—decoding the coded'data,'and Using an
| MPEG- coded SD lmage as student data, the SD lmage being: “
-generated by degradlng the space resolutlon of the teacher
-data_and MPEGrencodlng the degraded data. Another
cdefficient memory lij in the coefficient storage:unit_135:
20 of the signai processing circuit 123 stores a set of tap
'-coeff1c1ents generated by learnlng proce551ng using a -
component 51gnal SD image as teacher data and coded data
.g.generated_by MPEG—encodLng the_teacher-data as student data.
| The_coefficient-storage'units 135 in the TV signal.

25; processor 106tand.the electronicnapparatus 11 may store



coefficients generated. by Iearnlng processing using a conponent-signal SD.
i mage as teacher data and coded. data ' generated. by NPEG—encodlng the =
teacher data as student data. The coefficient storage units 135°in the TV.

- signal 25 processor 106 and the el ectronic. apparatus 11 may store - 76 .
-.other-tapvcoefficients Specifical 'y, the -coefficient 'storage units. 135
" may store, for- exanpre tap coefficients for enlarglng/contractlng

(resizing). an image, tap. .coefficients for inproving the resolution in
‘the time donmain; 5 tap coeff|C|ents f%g i nproving the resolution in-the
.gray-.. .scale domain, tap. coefficients® for redu0|ng blurring, and tap

coefficients-for ellnlnatlng di stortion and noise. O assification adaptlve .
processi ng using tap coefficients for i nproving the space resol ution or.
time . b@heesekpt icor fandientsesi Bipeg idi damdge. the deedfiilkednitn USP. 5666164.
For exanple classification adaptive processing using tap coefficients for
" per f or mstg r¥BEGuddtadillg ey ddecrbddri rximpdres¢apgnevafified eRatent L
~ Application Publication No. 2001-320711. For exanple, classification. 15 -
-.adapt|véomre@ésxgngguspmgrEam1@©eﬂtﬁeuenmg)f@m divag@i, ngaphe. - gray scal e |s_~
. described.’ in Japanese .Unexanined Patent Application Publ i cation No.-
9-2198380ekdri cérairsl 0T clmpseivingattihen raiuplhu Meotprige elgfue Nigins| crlrgna:arp, _
coefficients for reducing blurring is described in USP 6233019. For 20
exan%.ol e tapl gositifilcarnss af@éptlmpéoﬁrl@@esfré’ieng’%glh@ltoélp in the gray-

scale domain, tap coeff1c1ents for reduc1ng blurrlng, and

.tap coefficients for ellmlnatlng dlstortlon and noise.

ClasSification adaptive proceSSinq using-tap '
coeff1c1ents for 1mprov1ng the space resolution or time:
_10: resolutlon or for- re5121ng an 1mage lS descrlbed in USP .

-5666164 For example, cla551f1catlon adaptlve proce551ng
u51ng tap coeff1c1ents for performlng MPEG decodlng is
descrlbed in Japanese Unexamlned Patent Appl;cat;on

" publication No. 2001;320711. For exampie, classification

15 'adaptive processing using tap coefficients for changing'the
| 'gfay soale is:desofibed.in Japanese;Unexamined-Patent

;Application Publication No. 9 219833 'For.example,. |
cla551f1catlon adaptlve proce551ng u51ng tap coefflclents

_for reducing blurrlng is- descrlbed in USP 6233019 " For

-Zdeexample, cla551f1catlon adaptlve proceSSLng u51ng tap
coefficients.for ellmlnatlng d;stortlon and'n01se-1s: 
described in USP 5499057 |

As‘descrlbed above, sets of many types of tap.
'coeff1c1ents are stored 1n the coeff1c1ent storage units i35

'5_'25. and the-set to be_used-ls_sw1tched among these sets, thus



coefficients for ‘elimnating distortion and noise is described in USP -
-5499057. As descri bed above, sets of many types of tap coefficients are
stored in the coefficient storage units 135, = 25 and the set to be used i.s
. Switched-anong these sets, thus 77 easily changing the functions of the
~signal processing -circuit 113 of the TV signal processor 106 and the ..
signal - processing circuit 123 of the electronic apparatus 11 In- order to
inprove the efficiency of signal processing and 5 nenory usage, the tap
structures.of the prediction taps and77the class tap are changed in
accordance with the signal processing function. Wien the prediction taps
~and the class tap are pre-designed to sufficiently performeach signal -
. processing function,. t he tap structures of the prediction .10 .taps and.the.
~ class t@psided qt@tnm@q:rtérﬁgéquizema iorfg tthe asltqrm/tcrchas'slmcg 26, '
. proce55| ng by the signal processing circuit 113 shown in Fig. 22 wll now
be “desctiimsadt |14 btadp tde TW kd madc bireresenn ddermBthecdigesl a 15 .
control ‘signal fromthe: controller 112 to change the  function of the -+ .
si gnal - TOEESHING Gttt 1£3 ofy thee &drddiad i @pRat@ Wentllol dirgnal , the
function controller 113. controls the prediction tap extracting circuit
132, t h€TWRLL apreds ety e TiGlERaY Raf351éﬁ’(?]t rﬁ%ar%'(?eqfsflr‘tﬂé‘fﬁ 20 storage

_unlt 13%@mory usage, the tap structures of the predlctlon taps and

the class tap are’ changed in accordance w1th the 51gnal
Zproce551ng functlon : When the predlctlon taps and the class
'tap are pre- de51gned to suff1c1ently perform each 51gnal
processrng functlon, the.tap structures of the prediction
10 taps and thejclass’tap need not.be changed.
| | Referring'to afflowchart in Fig. 26, processing'by-the
sighal processihg_circnit 113 shown in Fig. Zétwill'now be_
described. - |
| In step 531. the function'controller 137 receives a
15 control 51gnal from the controller 112 to change the
1functlon of the 51gnal proceSSLng circuit 113. In.
accordance with the control slgnal, the functlon controller>
113scontrols'the.predictiondtap.extractlng c1rcu1t 132, the
h_class tap extractind ctrcuit i33, and the coefficient
hZQT.storage unit 135. | _
| Specificaliyr_the control Signal_snpplied fromuthe
controller 1;2hto the functiOnhcontroller_l37:tnClndeS |
processing tnformatiOn asSOciated_With the.functionhID
stored in the controller'liz. In accordance with the

25 processing information, the function controller 137 controls;



. Specifically, the control signal. supplied fromthe controller 112 to the
function controller 137 includes processing informtion associated with -
‘the function ID stored in the controller 112. In accordance with the 25_
‘processing information, the function controller 137 controls, - .78 asin
the control circuit 151 shown in Fig. 23, the prediction tap extracting
circuit 132, the class tap extracting circuit.133, and. the coefficient -
storage unit 135. As a result, the prediction tap extracting circuit 132 5.
is set. to generate prediction taps haying the same tap structure.as those
~‘generated. by the prediction tap exfraétlng circuit 145 of the learning -
apparatus shown in. Fig. 23. The class tap extracting circuit 133.i's- also

. .set. to-generate a class tap having the sane tap structure as 10 that.

gener at egk b tiee cd@sisrd Bpcexduact 19y sigwani in 186y 0f23, ttiee | earning

apparatus shown in." Firg. 23. The coefficient storage unlt 135 is set to- use .-

‘t:he coeffédientonreray yedt c{Fig. cﬂﬁ@uhtavim stlmadlai}ertaapn a set of tap -

- coefficients corresponding:to the processing 15 information included in the"

cont rol extm&dtinqnnirmuimnb33onandcbherobbéf1¢3ént83bsquenuhyt Wién |nput*»
data is supplied and stored in the buffer .131,. in step S32, the o
predi ction t & extnesstlitng the paddl clidarnudes, aﬁtndﬂikmﬂ[mnrqunﬁahﬂi be

conput ed by the 20 product-sum operation-circuit 136, data that has not yet.
.5- 18 “set to generate prediction taps hav1ng the same tap _

-,structure_as those.generated_by the predlctlon-tap
.extracting_circuit 145'of_theplearning apparatus.shoWn7in_.
EIFig. 23. The class'tapfextraCting.circuit 133 is aiso.set_

to generate a class tap having the same tap structure as
10 _that generated by the class tap extractlng c1rcu1t 146 of
the learnlng apparatus shown in Flg 23.
The coeff1c1ent storage unlt 135 is set to use the
.coeff1c1ent memory 163, (Fig. 25) hav1ng stored there;n.a
.set of. tap coeff1c1ents corresponding'to the proceSSing
;15 dinformation included in the control signal from the'function
.controlier 137.
uSubseguently,_when 1nput data.ls”supplled and stored in
:theabuffer.131; in-step 532, the predlctlon tap extractlng
circuit 132-uses, of the output data to be computed by the
- pIZO- product sum operatlon circuit 136, data that has not yet f
| 'been selected as target data as target data. -By.reading the
:1nput data_from the buffer_131, the prediction tap :
eXtracting circuit'132 generates_(forms).prediction'taps
having the tap structure set in step.S3i for the:targetddata

.25 dand supplieslthe predictionhtaps to the product-sum  °



been selected. as target data as. target data. By reading the :input data

.ffronlthe buffer. 131, the prediction tap extracting circuit 132 generates.

(forns) prediction taps having the tap structure set. in step S31 for the .

. target-data .25 and supplies the prediction taps to the product-sum-.79 -

- operation circuit 136. In step.S32, the class tap extracting circuit 133
‘generates.a class tap having the tap structure set in: step S31- for the:
~ target data by reading the input data fromthe 5 buffer 131, supplles t he
~class tap to the classification circy %t 134, and proceeds to step S33. In
_step S33, the classification circuit 134. perfornms <classification using
“the class tap-fromthe class tap extracting circuit 133 and:obtains a - -
cl ass. code of the 10. target data. The class code is supplied to the o
coef ficiepRrat iumreigecwit t1385. I n the coefficient storage unit 135. (Fig. -
25), the... selectors 161 and 162 have sel ected the coefficient nmenory’. N
163n set-in Jine 5 tsP1 S Hnethen € leisgs S apo @& tra i mel iCdd MigmIBS the -

classification circuit 134, in step S34, the coefficient storage unit 135.:

reads frifRYFRERDE IFATHtLIRMAY NG, BIF TP TodiTiuientat A SteRridr ess
correspo f to t he classéﬁfde fromthe cIaSS|f|cat|on circuit 134 and.

suppl i e Thefp Pt dd ISy et (Y T$RAPIDIRG -SthH [ﬁﬂ?ﬁlQﬁ?quQﬁut 136.-
gzo T%e _u%%‘t f%l"‘%ﬁ%ﬁ?iég‘éhe C §s§L ; qptqjﬂ§ éf§%5f¥lcatlon
| circult 134, and proceeds to step 533
In step S33 the cla551f1catlon circuit 134 performs
:cla551f1catlon u51ng the class tap from the class tap |
extractlng c1rcu1t_l33_and ohtalns a-class,code of_the
10-. target data. ‘The class-code ls-sdpplied to theicoeffiCient_“l
| storage unlt 135. | | ;
In the coeff1c1ent storage unit 135 (Fig 25), the
*selectors 161 and 162 have selected the coeff1c1ent memory
163n set . in step 831, When the class code is supplled from
15 the'classlfication.circuit l34, in step $34, the.coeffiCieht'
.storage unit 135 reads from the coeff1c1ent memory 163, tap
coeff1c1ents at an. address correspondlng to the class code
'_from the-classlflcatlon;c1rcu1t_134 and-supplles_the tap -
coefficients tolthe produCt-SUm'operatlon circuit 136. |
f?b. h © The product sum operatlon c1rcu1t 136 obtalns the tap
coeff1c1ents supplled from the coeff1c1ent storage unit 135;'
'In-step-535 the product sum operatlon circuit 136 uses the:
- tap coeff1c1ents and the predlctlon taps supplled in . step
_ 332 from the predlctlon-tap extracting c1rcu1t 132 to_"

25 perform a:product—sum'operatioh shown by equationp(llf



‘coefficients supplied fromthe. coefficient storage unit 135." In step 535,
“the -product - sum operation" circuit 136 uses the tap coefficients. ‘and the
prediction taps supplied in step S32 fromthe prediction tap extracting.
circuit 132 to. 25 performa product- suntoperatlon shown by equation. (1),

.- 80 conputes -a predicted value of the target data, and outputs the:

- predicted value as. output data.. The output dat'a out put by the product - sum
- operation <circuit 136 is generated using the prediction taps and the .5
‘class tap. having the tap structures corresponding to the processing =
- informati-on and a .set of tap- coef fTci@nts. The. output data is thus data
generated by processing the input. data in t he manner represented by. the
~ processing i nformation. Subsequently, in step-S36, the prediction tap . 10
- extract icogptitesUiat pkddidater Ndles: YRR wirget daher,e drsl- cuttgutts data to

‘be.-used as.target data. If it is determned in step S36 that there is. .
‘out put daEaptr@dLietlesiGdraaslet arsgetutputatdata.he processing returns to step. S32..
" and ‘uses output -data that has not yet .been used as target data as. target-
: 15 data. SubSkquentpyt dahe. ostputabyptheepsodgctssumpeaEedtibn contrast ¥
if it is determined in step S36 that there is no output, data.. to be used .
‘as targe:tlrdatla 13te ipsr oeessiated ius ingr rtibreatiarkd i cAs ce d@mish edhd atincwe t he
signal. processing circuit 113 20 of the TV-signal processor 106 changes.
the $un§ﬂﬁ§ﬁ itler dafiving the tap structures corresponding to the
proceSSing information and a set of tap coeff1c1ents The_
output data is thus data generated by proceSSing the 1nput
data 1n the manner represented by the proceSSing 1nformation
Subsequently, in step.836 the prediction tap
10 extracting Circuit 132 determines whether or - not there 1s_
output data to be used as target data If it 1is determined
in step S36 that there ‘is output data to be used as target
data, the processing returns to step S32 and uses output |
._.data'that has not yet_been.used as target data as target
.15 data. Subsequently,dthe similarhprocessing is.repeated.
in'contrast(_if it is determined in step S36 that there
is no oUtput_datagto be used as target data, the processing
is_terminated.j
“As described above, the'sighal_prOceSsing circuit 113
20 _of'the'TV_signal-prOcessor 106 changes,the function thereof
'by setting'the tap structure of the prediction taps'
generated by the prediction tap extracting c1rcuit 132 the
.tap structure of ‘the class tap generated by the class tap
‘extracting Circuit 133, and the type of the set of tap

t"25 coefficients used in.carrying out the-product~sum_operation



bygéetrfng_fhe.'tap stfucturé‘of the prediction taps .generated by the
prediction tap extracting circuit 132, the ‘tap structure o e class tap

di ct t tracti it 132, the 't tructure of the cl tap

. generated by the class tap .extracting circuit 133, .and the type of the set -
of .tap 25 coefficients used in carrying out the product-sum operation _ 81 -
. by the product-sum opéeration:circuit. 136. Al'so, -as in the 'signal ' .
. processing circuit -113, the signa rocessing circuit of the .~ . -.

p g t 1113, th gnal pro 5ing ci t 123 of th
“.-el ectronic. apparatus Fig. 17) changes .the functi-on thereof. The. -
l ectrc t 11 (F 17) . h_qg%__ th f ti-on th f. Th
osignal -processing circuits-113-and 5 . 123 changes the functions thereof .in
- this-manner .to. cooperate in-sharing the task of processing an input .
signal.. In this case," output data of higher quality than. at achieve

gnal In th t put "dat f high quality th t hat h d
by i ndepepdelie ppsedysinguyopierhéroof clilreuditgnals . prAGesSiang igi kewi ts 113
- -and 123 can be achieved. 10 -Specifically, when the signal. processing = .
‘circuit 1339pdl prdwesFingigaluipr dtdssore Mignapepad@sssiingdepengant Ly, tap
-coefficients generated by |earning processing.using a: conponent-signal HD
i mge as teAchErthat alandranéenppprretusi gial(FSH.i rage chamnerat edeby -
degradingfthe space resol.ution 15 of the teacher data and.converting the.
conponen ' i co i nakFogssstindept rdatid s( NaBeinadf t er
tPeRGhEPTi RReTrealfeonpbsi 6&98RgnRIFOGS SStndent rdatiz s( heBebnaf t
-refetged %€ qi congog%te/co onent-. ‘conversion -and SD/ HD conversion tap
coefficie : Sed.'T. — . C shanpggeltend - i mge
£ 7 3)chpRInzelile fPREIPRE Fhpreeés inctbassmanbaseand SD

signal , feh is output fromthe tuner 105 20 (Fig. '15) -and which is a
_'conpositggg$ ?ﬁﬁf?i%Rp?%ﬁﬁéggd,h?:taSk_Of processing an input signal.

’ In this case, eqtput-data of'higher'qQaLity than that . | |
achieved by independent prOCessing by eitﬁer of the signal
prqcessing'circuits 113 and 123 can be-échieved.

10 =Speeificelly, when the eignal_prqeessing circuit 113 of
. the TV signal proceeso'r 106 operat-es_ ihdependently, tap |
,-cbefficients generated'by leérning.proeeseing using a

'compohent—signel HD image as téaéher data and a composite-
signal'SD'image_generated by degrading the'space resolution

15 of the teache; data and converting the coﬁponent signal ihto

a composite signél as student data (hereinafter referred te
as composite/component_conversion and SD/HD conversion  tap
'coefficients) are used. -Using the- tap coefficients, ‘a
baseband SD image eignal, which-is.ohtput-from the tuner 105
20 (Fig. 15) end which is a composite signal, is.proCessed,
thus convefting the composite SD image signal into a
component HD :image signal.
When the signal‘pfocessinq circuit 123 of the
electronic appatatus 11 opefates indepenaently, tap

25 coeffiCients-generated by‘learning_prbcessing using an HD



- thus’ convertrng the conposrte SD rnage si gnal into a conponent HD i mage
" si.gnal’. Wen-the signal processing circuit 123 of the electronic apparatus _
11 operates |ndependently, tap 25 coefficients-generated by |earning- :
processi ng-using an HD -.82 |nage generated. by NPEG—encodrng a .
conponent - si gnal HD i mge and MPEG- decoding the coded data . teacher o
. data and coded. SD inmmge data generated by degr adi ng’ t he space resolutlon-g
. of. ‘the teacher data and MPEG encodi ng the degraded SD i nage as 5 student-
data .(hereinafter . referred. to as_ MEEG—decodrng and SD/ HD conversion tap
coefficients) are used. Using the tap coefficients, coded dat a generated
by MPEG encodi ng a conponent SD i mage si-gnal ~output fromthe specific .
- block 124 (Fig. 17) is processed, thus converting the coded data into. 10
. a. corrporrérmgﬂqemee@eteg é?iaIMPEIGrTthﬁﬂqdefsq 2 VERIRP @ RN TR 1 gnigin D piigrgsssor - 106
~and the ‘electronic apparatus 11, -are electrically connected with each - -
ot her, t3nd 3fRf¢ad Bﬁ%gé& ithe Gadad wdates a¥. terchRr sdafmland rastedsor 106
and the si gnal . pr.ocessi ng CIrCUIt 123 of t-he 15 el ectronic.apparatus 11
change t3R faf& |d(?ﬁf§‘ &é@@%@.@%ﬁm% Fepo kufsionpfof

oS er i TR Pl at?%?f%mégﬁ A0S e D P g e
Lencker Saatazeen%“%ﬁ:etndat BT o D PO REAIL ity 0yt excher
SD/HD conver51on tap coeff1c1ents) are used U51ng the tap.
'ncoeff1c1ents, coded data generated by MPEG encodlng a.
component SD 1mage SLgnal output from the SpelelC block.124
.(Flg 17) 1s processed thus convertlng the coded data 1nto.

10 a component HD 1mage 51gnal

'-In contrast, when the TV. SLgnal processor 106 and the
electronic~apparatus.llnare eLectrLcally_connectedzw1th each
other, theisignal processing circuitd1i3 of the ansignaL

:.processor.lOG_and the signal processing circuit'123 of the
15 'electronic apparatus 11 change the functions thereof.and.
cooperate inpsharing the.task.of processino'an input stgnal.
-Specificaiiy, the SLgnal proce531ng c1rcu1t 123 of. the
'3electron1c apparatus ll uses a component 51gnal SD 1mage as -
teacher data and coded data . generated by MPEG- encodlng the
'_20. 'teacher data as student data and performs learnlng |
| sprocessmng to generate tap coefflcrents (herelnafter
referred to as_MPEG—decoding'tap coeffic1ents) U51ng the
tap_coefficients, the 51gnal processtng c1rcu1t 123 -
processeS'COded.data generated by MPEGfencodlng a component

25 SD image signal output from the specific block 124 (Fig. 17),



processing to generate tap coefficients (hereinafter referred to. as

- MPEG decodi ng: t ap coeff|C|ents) Using the 'tap coefficients,. the signal"
 processing circuit 123.. processes coded. data generated by NPEG—encodlng a
- conponent " 25 SD i mage S|gnal out put fromthe specific block 124 (Fig. 17),
- 83 thus convertlng t he coded data into.a conponent SD irmage slgnaI:-The.'
si gnal processing circuit 113 of . the TV signal processor- 106 uses a
conponent -si-gnal HD i mage as teacher 5 data and an SD i nage generated by
degrading the space resolution of the geacher data as student data and-

- perfornms | ear ni ng proce55|ng to generate tap coefficients (hereinafter-

referred to as SD/HD conversion tap ‘coefficients). Using the. tap
coefficients, the signal 10 processing circuit 113 processes the. -
conpone IS GoRYgeE tifigydie srsiech dat yefratedamparian sighdinageocesssi ng
circuit 123 of the el ectronic apparatus: 11, thus convertlng the SD i nmage .
~signal iSH% SHanad - conponent HD |nage signal .. In bot h nmodes, nanely, a node in
~which either , e .15's gna processln circuits 113 and 123 perforns

" i ndependent Tﬁ?oééggﬁﬁgpaﬁ& ésﬁﬁgecﬁﬁcwﬁlc 1thetsithfall Vpreeradi ng.

S B e B e fe%gt b s, A el Sron
and §D/ ljgt%o a%%“‘é%r %'Dorlmta%% %%?F frja(tI tS u eegdra 1%0; ttrh% sp 3| %nal pr OceSSI ng
E resolutlon of the teacher data as student data and performs_ | |
'learnlng proce551ng to generate tap coeff1c1ents
_(herelnafter referred to as SD/HD conver51on tap
'_coeff1c1ents);' U51ng the tap coeff1c1ents, the 'signal r
10 'processing circult 113 processes the component SD image
o signal whlch is generated by the SLgnal proce551ng c1rcu1t_"
123 of the electronlc apparatus ll thus converting the SD
image signal- into a component HD 1mage's1gnal.
In both modes, namely, a mode ln which elther of the
15'.51gnal proceSSLng c1rcu1ts 113 and 123 performs 1ndependent
proce551ng and a mode in whlch the signal proceSSLng pf
circuits 113 and 123 perform cooperatlve proce551ng, tne"
-final result is a component HD 1mage 51gnal
U51ng the comp051te/component conver51on and. SD/HD
.20_ conver51on tap coefflc1ents used when the 51gnal proce551ng:.
| 'c1rcu1t 113 of the TV 51gnal processor 106 operates'. |
'1ndependently, a comp051te SD 1mage can be converted 1nto a
_component HD'image by one process The conver51on.accuracy
may degrade compared w1th a case in which converSLOn of a

'25 composite SD: image into a-component SD.lmage-and_converSLon



~circuit 113 of the.. TV signal processor 106 operates independently, a
~conposite. SD inmage can be converted into a conponent HD inmage by one
process. The conversion accuracy may- degrade conpared with a case in: whi ch
. conversion of a. 25 conposite. SD i mage i nto a component SD i mage and -
“conversion -..84 of the conponent SD image into a conponent’ HD. image. are.
‘separately. perfornmed. Specifically, conversion of a'conposite SD i mage
into a 'conponent-signal SD'image can be perforned using. tap: 5
~coefficients generated by l|-earning pr88e55|ng usi ng the conponent -, S|gnal

- SD i mage as teacher data and a conposrte-. signal -SD image. generated by -
_converting-the teacher data - into:.a conposite signal as student data
(hereinafter referred to as conpositel/conponent. conversion tap .10

coeffi cienthe - wrpmslbrsmfima@e)nnmm -npraierSD Hieigeagatar e " 3
© conponent-si gnal HD i mage can be perfornmed using the above- described SEVHD_-
'.converS|$ﬂpatﬂt¢ixﬁﬁ¢mﬁqwmed(tap coefficients generated by | earning : :
- processing using the 15 conponent - signal . HD i mage “as teacher data and an SD;:
[i'mage  gener &Pt iyl cdddivadiaegvars igpacd rae§@|mmserteof511 Haageadindo adata as.
~student data). .The conposite/conponent conversion tap coefficients. are
. speci al | SUEPIRERIGTIVEFRS R Egpstar-ke gt amedayel ihttam: 20

' conponent signal- SD image. In.view-of only converting a
coefficients generated by learning proceSSing uSing the

component Signal SD 1mage as teacher data and a comp051te—
Signal_SD image_generated-by converting the ‘teacher data
into a composite_signai-ae student data khereinafter |
.referred to as composite/component-conversion:tap.
10 coefficients). o |
l | Conversion _of a comp.o'_nen't'—si_.gnal' 'SD | image in_to a
component—signal.HD}image:Can be.performed nSing_the aho&eé
_described SD/HD.conmersion tap coefficients (tap
coeffiCients generated by learning proceSSing u51ng the:
‘15 component signal. HD image as teacher data and an- SD image
generated by degrading the space resolution of the teacher.--
. data as student'data). |
nThe compOsite/component'convereion:tap coefficients-are
spec1alized in converting a compOSite SLgnal SD 1mage into a
'ngQ. component signal SD image ~ In view of only converting a
.composite signal_into_a component 51gnal,_the"
composite/component_conversion tap coefficients can.convert h
.a_composite—Signal SD image.into.a.component—signal SD image
~in a more aCCurate manner than the compOSite/componentf |

25 conversionland SD/HD conversion,tap"coefficients'for



_conposite signal into.a conponent. signal, “the - corrp05| te/corrponent _
- conversion tap coefficients can convert. a conposite-signal SDimage into a-
conponent - si gnal -SD" image . in a nore accurate manner than the - .
'CONpPosi te/corrponent .25 conversion, and SD/HD conversi on, tap coeffl Ci ents
for - 85 "converting a conposite SD inmage into a conponent-signal- i mage
by one process. The SO/ HD converS|on tap coefficients are speC|aI|zed in
converting an SD i mage. into an HD image. 'In.view of only. 5 inproving t he .
'space resolution, the. SD/'HD conversu%l tap coeffl cients can gener ate an. HD-
i mage by inproving the: space resolution of an"SDinmge in a nore accurate -
manner- than the conposite/conponent conversion and. SO HD conversion tap-

- coefficients. .10 Similarly, the MPEG decoding and SD/HD conversjon- tap

coef f i ciCORVE LEAR IVPECOMPOSIE S b d TSk IgdiRe PatcoAsy awESL gnadnddti ng a-
conponent’ SD i mage si gnal ‘and convert the decoded data into an-HD i nage by
- one prod8§ge- Pﬁ o8 &S5 usi ng  the NPEG—decodlng and SD/ HD conversion
‘tap coeff|C| SD H@ 15 decodi ng; accur%%é ﬁ rade co ired wth-
conversion - u {HB WPRESHELGH h§Pt GReLbeFLr |t§n §e ﬁﬁﬁctl iggAversion :
~accur ac;ozL n'%% de ragle cong%[]elgnwthn onver sjon usi ng SD/H conver si on
tap:, coO&f 419 A6 A6V e é%é?ﬁ dﬁlgﬁhen g%ﬁ el ﬁﬂébe55|ng

: _20 csrc%%o%%ga%eléia%%f TGRIRE, atehves%wfoesc n%%m%% tap

._coeff1c1ents can generate an HD image by 1mprov1ng the space
__resolutlon of an SD 1mage 1n a more accurate manner than the
comp051te/component conversion and SD/HD conversion tap
coefficients. _ _ N _
- 10 . t-: .Similarly;'the MPEG—decoding'and SD/HD'conversion tap
- coeff1c1ents can MPEG-decode coded data generated by MPEG—
_encodlng a component SD image 51gnal and convert the decoded
data into an HD'lmage by one-process._ In conver51on u51ng
the MPEG-decoding and SD/HD conversion tap coefficients,_the
15 -decoding.aCCuracy may degrade.compared.with converSion using
'the MPEG—décOding_tap coefficients; and'the;conversion
.accuracy may degrade comparedlwith.conversion-nsing'the_
'SD/HD converSion tap-coefficients | o
| From the above descrlptlon, when the 51gnal proce551ng
20 c1rcu1ts 113 and 123 perform cooperatlve proce551ng, the"'
.MPEG—decodlng.tap-coeff1c1ents are used to convert coded
data into an SD image; and the.SD-image is converted'intO'an'
HD image using the_SD/HD_converSion tap coefficienté. The
- HD imade of higher.quality.is_thUS_generated conpared_with a

'25 ‘case. in which the:signal processing circnit 113 'of the TV*.



.:NPEG-deCoding'tap'coefficients are.- used to convert. coded data into-an. SD
~image, and the SD'inmage i's converted into -an . HD.image using the SD/HD :

conversion tap coeff|C|ents “The - HD i mage of hi gher quality is thus _

“gener ated conpared with a 25 case. in which the signal processing circuit

- 113 of .the TV - 86  signal processor 106. operates independently using the
'conp05|te/conponent conversi.on and SD/HD conversion-tap- coefficients and a.
.~ case in which the S|gnal processing circui't 123 of the electronic
'apparatus_ll operates .5 |ndependentI% usi ng the MPEG decoding and SD/ HD

conversion -tap coeff|0|ents W th the’ MPEG decodi ng tap coefficients, '

coded data is ‘MPEG decoded, .and, what is-nore, block distortion due to.

- MPEG-encoding is elininated. 10. SpeC|f|caIIy, the NPEG—decodlng tap -

- 'coeff:cusamlamoc@emerrauods bydreareni igdepecessitny using, tas descri bed

‘above,. a conponent-signal SDinmage as teacher data and coded. data
generate@mbpsNEEGtempodeng tbaveeaab@raddtSDaﬁDstudeetsdahatapThe.”

MPEG decodi ng- t ap. coefficients convert the coded data 15 into an- i mage in

~which (e ffimieh) ssqodr @ @aﬁ@rsnwmmhchrébpeeugnaltbeooesgungl image is

~ninimum. According to the MPEG decoding tap coefficients, the coded data_
is conveltreyditi As af thegelecssenis. @@@aMﬁ@M§téﬂteéereteglnaI i mge.

Therefore di stortion such.as block distortion due to MPEG 20 encodlng as
'mell aslmﬁﬁﬁﬁﬁgéﬁdﬁﬁguﬁénélFﬁﬁng?gg decodlng and SD/HD conversion

tap coeff1c1ents o -
Wlth the MPEG decodlng tap coeff1c1ents, coded data is
'MPEG—decoded, and what is more/ block dlstortion.due'to-
: MPEG—encodinQ is_eliminated.” | | |
10 . | Specifically, the MPEG—deooding.tep cOeffioieots are
| generated by learning processingeosing, as désoribed aoneL
a component—signéi_SD image as.teecher data and ooded.data
generaeed-by.MPEG—encoding the'teechef data as_student data.
The.MPEGfdecoding tap coefficients convert the_ooded:data
15 into an image in which (the som of) sqoare efrors.with
respect to the orlglnal 1mage 1s mlnlmum According'fo.the
_dMPEG decoding tap coeff1c1ents, the coded data is converted-
1nto an. 1mage close to the undlstorted orlglnal-lmage.-
'Therefore” dlstortlon suoh as block'dlstorﬁioo doe toeMPEGf
20 'encodiog'as'Well_as MPEG—deooding'ie eliminated.
When'tapfcoefficienfs are_generated by iearnioq“id
prooessing'using.data'geoefatedﬁby:MPEG—ehcoding_a |
component—signai:SD image eod MPﬁGfdeooding the coded'.
component;signai SD image.as'teacher data end codedddetao

','25 generated by MPEG—encodihq'the_teache: data as student-data,d



- Wien tap coefficients are generated by l'earning -processing using data
. generated by MPEG encoding a . conponent-signal SD inmage and MPEG decoding -
t he coded - conponent -sighal SD inage. as teacher data and coded data.25 :
generated by MPEG encoding the teacher data as student data, 87 ‘the tap =
coefficients convert the coded data into an inmage close to a decoded inmage
- generated . when the coded data is MPEG decoded i.n-a nornmal nanner,. that
~is, a decoded image  having block distortion or the |ike due to o
“MPEG encoding. ‘5 .1n this case,the :abo s;-'_descri bed distortion elimnation:is
- not performed. As described above, a. conpliant electronic apparatus, such
~as the el ectronic apparatus. 11, can be stored in the bay 4 of the = =
. bay-structure television set (Figs. 1 and 2) 10 w thout the. bay adapter
-box 14. thsi e doe fddrylardrst cemertrtortite appbedhtdestd sirdlcectr iigeldey connect ed
W th the TV signal processor 106, the conpliant electronic apparatus and -
-the TV silgsal tor ecdssodetD 6 npared grenaxsdpst atliare: hreocmsiidhglattzo igenerate a-
~high quality image or-the like. In. contrast, 15-a non-conpliant electronic .
- appar at ¥PEGsdleiroged e & ewtumsnli dangsyar fihad 113, ree@siqosied fimadsay  adapter
box 14 to.be stored in the bay 4 of the bay-structure television set. \Wen
‘the nohaydmsl bdeckeddetoditiieompartdtaus ke duscttq ¢HEG wwinddérded with the
TV signal. praocessor 106, the non-conpliant 20 el.ectronic apparatus and the
TV S§gn&p 6Pdée§§§@'lﬁ@%o Iqﬁdescrlbed distortion elimination is

.hbt_pgerrmed{_

'.As.describedlaboﬁe} a compliént electfonic apparatus/
such as thé.éiectroﬁic‘apparatus li,_Caﬁ be stdred_in.thé
'bay 4 of the bay4$tfﬁcture téleVision set (Figs. l.and'2)

_16 witﬁout thé_bay adaptér box.l4{_ SinCe'the compliant.
:electrbnic-appaféfus_is elgCﬁrically”cbnnééted with:the-TV
signél:proceséor”ldﬁy the chpliant eleCtronic.apparatus and
thé TV-éignal procéssdr'106 perform-tooperétivé pfocessing

' to'ggneréte_a high quality image or the like._.In_Contfgst;

_15 a nonécdmpiiaht éieétfoﬁié appératus; such as the elecfronic
appératué 13,.réquifes.the bay adaptér box 14 fo be stored
in the.bé? 4 Qf_théibay—strUctﬁré'television sét. When the
'néh—éoﬁpliéﬁt éiectronicHa§paratus'is electricaliy'Connected'
With.thé'$v éignalfbrocessor 106,5tﬁe.non—compliant'_

"20_ elecﬁréﬁic-appafatué ana thg TV;signal*proCessor 106 perform'

. iﬁdependeht prbcessihgff Disfégarding whether or nOt ﬁhe |

'non—compiiant'élédtronic.appafatﬁs is eléctrically cénneétéd

:.With the TV sign§l procéssor 106; a high quality image, such
- as that geﬁératéd_by ¢oopératiVe:proCe$sing,fCanﬂot'be

251 generated."



. _independent ‘processing. Disregarding whether or not the non-conpliant -

el.ectronic.. apparatus i's electrically connected .with the TV signal :
processor 106 a high quality image, such  as. t hat gener.ated by cooperatlve
processi ng, . cannot be 25. generated. .88 Conpared wth the. non-conpliant -
el ectroni c apparatus, .the conpliant electraonic apparatus has added val ues:
in that the conpliant el ectronic. apparatus.is-easily stored in the. bay 4
and ‘generates high . quality. data. 5 In-the above case, the signal =
processing circuit 113 of -the TV sigfgl_processor 106 -and the signal
~processing. circuit 123.of the el ectronic apparatus are each provided
‘using the classification. adaptive: proceSS|ng circuit (Firg. 22) for
perfornlng classification adaptive. processing to 10 inplenent various
functions. AFeepageflvel§h the spgnapmppiebéssiagtepniai appatadtand 123 nay
include. nodul es (blocks) ‘performng processing corresponding to various-

f unct i ok&ie EOgP 2?Wluﬂhﬁﬁ§¥Qﬁ%ﬁyﬁﬂﬂ§ﬁﬂﬁMﬁ Hgsoeseede¥adpessinf thag -
configuration of the TV signal, processor 106 and the 15 electronic - =
appar at (€1 £ompPd ieRd &i§§F%ﬁ§“‘b8P9@5%§uscdﬁr€§6éﬁ§| f§oredt RBsEhen. F|g 16"

.'and 17 |ve t he same er%@ e.n ral s, -and descriptions thereof _-l
are %derl ?eBﬁFthﬁ héﬁ&b l Wy £29. 27A shows anot her exanpl e of -
the @0 Conf'9”r€B502b8%etQSsZY %h%“a'gﬁr?cess8£s%9§g §?§c3¥£5199a' |

'the TV 51gnal processor 106 and the sxgnal proce551ng
c1rcu1t 123 of the electronlc apparatus ll are each prov1ded
"~ using the. cla551flcatlon adaptlve proce551ng c1rcu1t (Flg.
.22) for performlng cla851f1catlon adaptlve processing to
10 ,-1mplement varlous functlons Alternatlvely, the 51gnal
proce551ng c1rcu1ts 113 and 123 may 1nclude modules (blocks)
-performlng proce551ng correspondlng to varlous functlons
Flg 27 1ncludes dlagrams show1ng other examples of the
conflguratlon of ‘the TV s1gnal processor 106 and the |
15' electronic apparatus_ll. In the dlagrams, portlons
'corresponding.to;those in Fig- 16 and 17 are glven the ‘same
reference numerals, and descrlptlons thereof are
..approprlately omltted o
Spec1f1cally, Flg 27A shows another*ekample.of the
.'20 conflguratlon of the TV 51gnal processor 106 The TV SLgnal
'.processor 106 1s arranged as 1n the case of Flg 16 except
'for_the fact~that the.51gnal_proce551ng circuit 113 is
Lprovided using'a'converter-ljl,.a.space.resolution |
"improvement:proceSSOr l72,ta noise elimination-processor l73,

25 and a selector l74,_instead of .using. the claSsification



-'processor ~106 i s arranged as in the case of Fig. 16 except for the. fact
~that the 'signal processing crrcurt 11.3 is provided using a converter
1.7.1, a. space resolution inprovenent processor 172, a noise elrnlnatron :
.proceSSOr1173,-25 and a selector 174, instead of using_the cl assification -
89 - adaptive processing circuit.. Fig. 27B shows anot her exanple of the
_1conf|gurat|on of the electronic apparatus 11.- The el ectronic apparatus 11
is arranged as in the case of Fig...17 except. for. the fact that 5 the
‘signal ‘processing circuit 123 is prOVéged using an MPEG decoder 175, a
di stortion elimnation processor 176 nd-a. selector 177, instead of usrng.
t he cl-assification adaptrve processing circuit. Wien the TV si.gnal - '
processor 106 shown in Fig. 27A -10 perforns independent processing, a
"basebanmdapuxxﬂtgrdﬁéssrngﬁcrnquuﬁ which is-output fromthe tuner. 105
- (Fig. 15);,. is supplied to the srgnal processrng circuit. 113 via -the :
sel ector 104Eagd ene- BhéwSlﬂnothethexamgnalomrahesspngigmmamubnlbi ‘the: .
© si.gnal- from 15 the tuner 105 i's processed by bei ng exchanged .in the order
‘i ndi cat ddhéhyelurlinadnid PP anR iy, 1127AT1®p@:Jrefqtcmm3F ppatatusd gialis -
processing circuit 113, the selector 174 receives the conposite SD i mage
 signal fagmAnged as tiimdihel @5 e THe Bd-edtbrexcrp s diatttdha %Qﬁorﬁk@rﬁ er 171 -

and 20 supplies the conmposite SD inmge signal to the selected
- the signal" proceSSing Circuit 123 71is prOVlded using an MPEG

:decoder l75,la distortion elimination processor 176 and a -
'selector_l77 instead of uSing the claSSification adaptive
jproceSSing circuit. _ o
When the TV Signal processor 106 shown in Fig 27A
fld--performs independent processing, a baseband compOSite SD
image signal; which ‘is output from the tuner 105 (Fig. 15)/
- is supplied to the Signal proceSSing Circuit 113 via the
‘selector 104 and the I/F 111. |
-In the'signal-processing circuit 113, the signal-frOm.
15 the tuner‘lOS is:processed'hy being exchanged in_the order
indicated by dotted lines in Fig 27A. | B
SpeCifically, in the Signal proceSSing Circuit 113 the?
selector 174 receives the compOSite SD image Signal from the -
_tuner 105. The selector 174 selects the converter l7l and .
_'20j*supplies the compOSite SD- image Signal to the selected
'_converter_l7l.- ’ | |
~ The converter.l7l.¢gnverts the_composite.Sbiimager
-signal from the selector 174 into a cOmponent:SD image
Signal.and supplies the component SD image Signal to- the -

25 .selector 174. The selector 174 selects the space resolution



converter 171. The converter 171. converts. the conposite SD inmage. signal
fromthe selector 17.4 into a conponent SD image signal and supplies. the
conponent SD. inmmge signal to the 25 selector 174.. The selector 1.74 .
sel ects the space resolution 90 inprovement processor 172 and supplles t he
conmponent SD inage signal to the sel ected. space resolution inprovement
;processor 172. The space resol ution i npr ovenent processor 172 perforns 5
processing to inmprove the space resolutlon of the conponent .SD inmage '
'signal fromthe selector 174 and sup es the resulting conponent HD i mage
‘signal -to the sel ector 174. The sel ector 174 selects the noise elimination
- processor 173 and supplies the conponent HD inage. signal to.the selected
10 noise elimnation circuit 173. The noise elimnation circuit 173 = o
per f or n.npgicyemeglt] mnmsor@rprld"@esasld@umptlhesesqbectcom@drmmln mage signal
~fromthe selector 174 and supplies the resulting HD i mage signal to the
“sel ect oAmERL, STgdade|tocttdne ﬁﬁi&ﬂhﬁﬁnﬁpaﬁﬁerH@OﬂQtunmgempnymﬂmemton1the
noi se elimination processor 173 to the selector 104. (Fig.. 15) via the
|/ F 111PTPRESsStedt/sr- . - 104. . supplies the HD i mage signal to, for.

exanple, the CRT 2 (Fig. 1 and the CRT 2 displays a . correspondi ng HD
' |nage 20 Accgpﬁlﬁﬁﬁé gﬁéﬁ?gﬁéoTvlgpﬁﬁHFmBPBCE§§6?S§96 bé?fB?ﬁﬁOfmS -

5 'proce531ng to 1mprove the space resolutlon of the component
'SD 1mage 51gnal from the selector 174 and supplles the -
Tresultlng component HD 1mage 51gnal to the selector 174.
The selector 174 selects’ the noise ellmlnatlon processor 173
and supplles the component'HD 1mage 51gnal to the.selected--
TQ: noise elimination'citcuit_l73.
'Thehnoise eliminetion circnit:i73 performs noise -
jeiinination processing WLth respect_to the  HD image'signal
frOm the_selectOr.l74 and snppiies'the resulting HD image
‘'signal to the selector 174 The selector 174 outputs the HD -
15 image 51gnal from the noise ellmlnatlon processor 173 to the
selector 104 (Fig. 15) wvia the I/F lll
""" The selector 104 supplles the HD 1mage 51gnal to, fof
.example, the CRT 2 (Flgf 15) and_the_CRT_Z-d;splays-a
'corresponding HD'image,T - | -
éO o Accordingly, When-the vV signal proceSSor 106 performs
independent'processingﬁ'the signai proceSSing cifcuit_li3'of
 the TV signal processot'106 has a function.fot convetting e
-COmposite signel into.a.cOmponent'signal, a function“for
:.improVing the space resolution (function for convertinﬁhanx

25 SD image into.an HD image), and a function for eliminating



i ndependent processing, the signal proce55|ng circuit 113 of the TV. 5|gnal
processor 106 has a function for converting a conp05|te signal into a-

conponent signal, a function foer .inproving the space resol ution: (functlon
for converting an 25 SD i mage i nto an HD image), and a function for }
~elimpating - 91 - noi se.. In contrast, when.the electronic apparatus 11 -

shown.

in. Fig.. 27B perforns. |ndependent processing, coded data - generated -

by NPEG—encodlng an .SD i mage, which is output. from5 the specific
124, iis supplied to-the signal - procesga g -circuit 123. In the signa

processing circuit 123, the coded dat

~the order indicated by -dotted: Ilnes in Flg 27B.. 10 Specifically,

si gnal

processing circuit 123, the selector 177. recei ves the coded

block_

processed by being exchanged in

in'the
data

- fromthenspeeific block 124.. -The selector 177 sel ects the MPEG decoder
.-175 and supplies the coded- data to ‘the sel ected MPEG decoder 175. : The- NPEG
. 175 NPEGadoodds tvher dded edatcd fondm amaKMLselldctsamolenand :
B supplles the resultlng decoded. i mage. signal (SD image signal) to the:
‘sel ect orFig7, Wep%éf%m%rln@%%@%t@@%&ﬂmmqodﬁd efdatrd nati on.
processor 176 and gﬁgglles t he decoded inmage S|gnal to the select

.. decoder-

.distort
"processor 176

|QﬁPe¥#¢?ﬁrkdl

Circuit 123

In the signal'proceSSing circuit'l23 the coded data is

- processed by being exchanged in the" order indicated by -

10

15

S 20

dotted lines in Fig. 27B.

Specifically, in the 'signal proceSSing Circuit 123, 'the

;124. The selector 177 selects the MPEG decoder 175 and

supplies the coded data to the selected MPEG decoder 175.
The MPEG decoder 175 MPEG decodes the coded data from

the selector.l77 and supplieS'the resulting deCoded image_-

signal (SD_image signal) to-theﬁselector 177. Theeselector

177 selects the'distortion elimination processor 176 and’

supplies the decoded image Signal to the selected distortion

_elimination processor 176.

The. distortion elimination processor 176 performs
distortion elimination processing-to eliminate block .

distortion or the“like'from the decoded'image signal from

__the selector 177 and supplies the resulting decoded image.

25

signal to . the selector 177. The selector 177 outputs the

decoded image Signal from the distortion elimination

ed

PREREHY 175, SO mREe, dilsiay thorPwinu n%nqm)n -
he sp c1 qglock 124, is.suppliedato the signal processing

-selector 177 receives the coded data from the SpelelC block :



function for elimnating bl ock disto

distortion ellnlnatlon processi ng to eI|n1nate bl ock distortion or. the*

like fromthe decoded i-mage signal. from... the selector 177 and. supplles
the resulting decoded i mage. signal to the sel ector 177. The selector 177 .
outputs the 25 decoded . image.. signal fromthe distortion ellnlnatlon 92

=. . processor 176 via the 1/F 121 Accordingly,. when the electronic

apparatus 11 perforns i ndependent processing, the signal- proceSS|ng

~circuit 123 of the electronic apparatus 11 has a.function for .

. MPEG- . decodi ng: 5 coded data generatedyfy MPEG encodi ng an i mage. and a
on or. the like. - .When the-

el ectronic apparatus.11-i's stored in the bay 4 (Figs. 1 and 2) and thus-

.electrically connected with the TV signal processor 106, as described

 above, tlreceisgoal 116G priac &hs Mg Feilrdui t 113 of the TV signal processor 106

and the signal processing circuit -123 of the.electronic. apparatus 11
exchange theAtqncdnnglVDSWMenhtbachletheoniorappaph@uenﬂﬂngecﬁopmsat|ve

- processi ng. Accordingly; at .least - one of the TV signal. processor. 106 and-
t he el edndependenst @p’pé?reétsl}slgll toisasganattherogessiiy Hacedft. 183eoiff i cal | Y,
t he 'si gnal processing. circuit 113 of the TV signal processor 106 '

-changesthﬁoﬁﬂeﬁﬁﬁo@%§nﬁp@arﬁévﬁnd1 tRE abdvecddedy ifead MPHGeeeogddnidons ),
nanely, the functlon for: convertlng a conposite signal into a conponent

si gnal CO?G Pﬁéaf@ﬁﬂﬁQ%FG @Pﬁ@dﬂﬁé §Eaé€mﬁ65@mﬁt@on and the

: functlon for ellmlnatlng block dlstortlon or the llke
When the electronlc apparatus 11 is stored ln the bay 4
(Figs. ‘1 and 2) and thus electrlcally connected with the TV |
signai'processor_lQG, as described above, the’ signal -
th processing circuit 113 of the TV signal processor 106 and h
'hthghsignal.processihg.cirCuit 123 of the electronic | “
apparatusgll:exchange_the.fnnction IDs.With;each'other for
implementing'cooperatite procesSing. Accordingiy, at,least f
_one'of the TV-sighal_proceSsor 106 and the electronrc
15 apparatus 11 changes the functlon thereof
' -Spec1f1cally, the 51gnal proce551ng c1rcu1t 113 of the
.TV 51gnal processor 106" changes from,- for'example,'havlng
' the above descrlbed three functions, namely, the'funCtion
}for convertlng a comp051te SLgnal 1nto a component s1gnal
-20_ .the functlon for 1mprov1ng the space resolutlon, and the
-functlon for ellmlnatlng n01se, to only.hav1ng the function
for 1mprov1ng the space resolutlon | |
The 51gnal proce551ng c1rcu1t 123 of the electronlc
apparatus 11 remains unchanged as that hav1ng the above—

. 25 descrlbed two functlons,_namely,'the-funct;on_for MPEG-



- function for elrninating-noise,ito only having the function for inproving
. the space resolution. The signal processing circuit 123 of the electronic
apparatus 11 remains unchanged as -that - haV|ng t he above- 25 described two.
functions, nanely, the function for MPEG 93.- decodi ng coded data and the
~function for elininating block .distortion or. the like. The signal’

, :processlng circuit 113 of the TV slgnal processor 106 and the signal-
l-proce35|ng circuit 123 of the 5 electronic apparatus 11 process the coded
“data.in the order indicated by dotted9%|nes in Fig. 28.. Specifically, the

S|gnal proce55|ng circuit 123-of the l'ectroni ¢ apparatus 11 perforns
~processing sinilar to that. of Fig. 27B. Accordingly, a
~distortion-elinnated decoded 10 image is -output fromthe- 1/F 121. The
- decoded dewagEirsy gmaded sdatswm:ﬂd ethd furiet isel eore 1 iklidia thivey $dloedd or - 104
supplies the decoded i mage signal - from (the I/F 121 of) the el ectronic _
apparatu@lﬂﬂont1QﬂmDﬂ\thenkﬂkﬂ processor 106. 15 In the TV signal . processor -
106, the decoded i mage 'signal fromthe selector 104 is-received by the 1/F
"111 and supfhiee ¢ ignailth @reicgrslingr edassiing 1di3r ofi the13V. sagrRé si gnal
processing circuit 113, the selector 174 receives the decoded i mge si gnal’
- and sel- é@t%cqf’rﬁ?%da‘?:% i rid| AT IRRIGRATEE PirtctEdsdRr A PE thee sel ect or
- 17 4 ' R
: 'electronlc apparatus 11 process the coded data in the order
'1nd1cated by dotted llnes 1n Flg 28,
Spec1f1cally, the 51gnal processing circuit 123 of the
electronic apparatus 1l_perfOrms.processing similar to that
.'of.Fig. 27B;__Accordingly, aldistortion—eliminated.decoded
10  image is output from the I/F 121.
| The decoded"image signal lslsupplied to the selector
- 104. The seleCtor 104.supplies the'decoded lmege signal
from (the I/F lzljof) the electronic apparatus 11 to the TV
'signal proceéssor 106.
15 . .In the TV signal processor 106; the decoded.image
signal from the selectort104 is. received by the I/F 111 and
supplied'to the signal processing.circuit 113,
" In the 51gnal proce551ng c1rcu1t 113 the selector 174_
Jrecelves the decoded 1mage 51gnal and selects the space
.20 resolution improvement processor-l72. The selector_l74- _-'
supplies.the.received'decoded image signal to the selected
space resolution improvement_processor.l72,
The space resolution imprOVement_pr0cessor.l72.performs

- processing. to improve“the space resolUtion-of-the decoded

25 1image'signalufrom'the_selector'l74land supplies the



- suppli es t he recei ved decoded image signal ‘t-0 the sel ected space

-resol ution inprovenent - processor 172.. The space resol uti on i nprovenent

. processor 172 perforns processing: to |nprove t he space resolution of the

.~ decoded 25 |nage signal fromthe selector "174. and supplies the 94
;resuItrng HD. image signal to the selector 174 The selector. 174 outputs
~the HD image signal fromthe space. resolution inprovenent processor. 172

. to the selector 104 via the |I/F -111. 5 -The selector 104 supplies the HD
_image signal to, for: exanple ‘the CRJ,2_(Fig. 15), and the CRT 2 .displays e
‘a ‘corresponding HD i mage. Accordrngly, when the electronic apparatus 11
'perforns |ndependent processi ng, the coded data is MPEG decoded; and 10

_ distortionis elimnated fromthe resulting decoded inage signal’ '

- gener at gedigitdmd ¢ dimagen stiahadedodedhd rfegleectosilghtad "KM@rrselﬁectetIect ronic -
- apparatus 11 and. the TV signal processor 106 are electrically connected R
Cwith eadd bondiputs ther il mieasperianade e dds ripacm 1959 hgeomener at ed
'.by 15 i-nprovi ng the. space resolutlon of the distortion-elininated decoded
" image siigPHOVEHIP e RFOTESHEd 1 ks hdiif isPeE@ntidi et ' eflf gs. 27 and

28., when _the signal. processing circuits 113 and 123 are provided using
:noduleslﬂﬂtocks) correspondi ng to i ndivi dual- functions, 20 the sane nunber:

- of: ngdules a%hehgglggtggnﬁblOnsp%&l%%CQhefHD lmage SLgnal to, for

_example, the CRT 2 (Frg. 15), and the CRT 2 dlsplays a
_correspondtng_HD_image; ' k
Accordingly, whenfthe_eiectronic apparatuS'lidperforns
._independent proCeSsing;.the coded data is MPEG;deCOded and'
10 'dlstortlon is ellmlnated from the resultlng ‘decoded. 1mage
. signal to generate dlstortlon eliminated decoded 1mage
'Slgnal;_ When_the electronlc:apparatus 11 and the TV srgnal-
processor.106'are electrically.connected'with each'other'to
- perform cooperative_processing,_anhHD rnage generated by_}
.-15 .improving.the:spaceuresoiution of the distortion—eliminated
: decoded image'Signalccan be'generated | |
'As ‘shown in the embodlments of Flgs. 27, and 28 When
the 51gnal proce551ng c1rcu1ts 113 and '123.are prov1ded B
u51ng modules (blocks) correspondlng to 1nd1v1dual functlons,
20.'the same number of modules as_that of functions of each of-
'the'signal processing circuitS-113'and.123 are reguired. As
the- number of functlons 1ncreases, so does the:number of “
'modules Thus, the c1rcult size 1ncreases.
In contrast, Qhen.thé~signal processing circuits'i13

.25 _and.123.are each'provided'uSing_the;claSsification:adaptive



t he .si gnal proce55|ng circuits 113 and 123 .are required. As t'he nunber of -
-functions increases, so does the nunber. of . nodul es. Thus, the circuit size
“increases. ‘In contrast, when the signal processing C|rCU|ts'113 ...25 .and
- '123 are each provi ded using the. cl assification. adaptive - 95 proceSS|ng o
“circuit, as shown in Fig. 22, basically, -only the storage capacity of - each
_ cOefficient storage unit 135. increases due to:an increase in the nunber
-.of functions. Thus, the-circuit size expan5|on is .reduced. By adopting 5
.- classification adaptlve processi ng- as, flgnal processi-ng, the signal-
" processing steps and circuit. configuration rarely change due to changes
infunctions. This is. clear fromFigs. 22, 25, and 26: SpeC|f|caIIy
~according to the classification adaptive processing circui't shown in Flg
22, 10 Sinpessprer assiqy tn ak chatande i, 32 iasidalieti onsly sthe .
lnplenented wi t hout changi ng the physical configuration of. t he 3 o
~ product -sfinasifercaniast tof 1fuiqa B EdHT iseremdr i iRF aqe odelssi P speci al i zed i n' :
.the single processing step, that ‘s, performing:a product-sum operation of.
" the 't ap S LERSS it aéhdrt%ap?eedllbtqkt?n nuer The BHSELMSCri bed .
- seri.es of‘gvocesses by .t he signal Iprocessmg CIrCUItS 113 and 123.can be -

performef['d1 uldy SIS RIRAISHREh e SBIGES: of %r%%fﬁ%@ésg = |
.-perf Bt d:qf cso‘rfdlﬁtwar ea?aa&jq:r o‘%nagogg%%gsngsltghnealsogl;OV\éa ng, q:s};t al l ed

SLgnal proce551ng steps and c1rcu1t conflguratlon rarely

change due to changes in functlons ThlS is clear from Flgs

22, 25, and 26 : Spec1flcally, accordlng to the .

cla551f1catlon adaptlve proce551ng circuit shown'in Flg 22,

10 . 51gnal processrng in accordance with. varlous functlons is

1mplemented w1thout changlng the phy31cal conflguratlon of
the product sum operatlon c1rcu1t 136 for performlng
processing spec1allzed in the 51ngle processing step, that.
1is,'performing'a.productssum operatfon-of the.tap
'15: coefficients and the'prediction'taps. |
~The above;described series of.processes'by the signai
;processing circuits 113 and 123 can. be performed by hardware.
or software ' When the series of processes is performed by
software,-a program constltutlng the software is- lnstalled
20f11nto a- computer such as a mlcrocomputer
.. Flg- 29 shows an - example of the conflguratlon of an
.embodlment of a computer lnto whlch a program for performlng
hthe above descrlbed serles of processes 1s lnstalled
-The program can be pre-= recorded in a hard disk 205,

-.'25_"wh1ch is a bullt in recordlng medlum 1ncluded in the



~Fig. 29 shous an exanpl e of the configuration of ‘an ‘enbodi ment of a =
- ‘conputer into which a programfor performng the above-descri bed series of -
- processes is installed. The program can be pre-recorded in a hard disk 205,
25 which is a built-in recording nedium included in the 96 - . conputer;. or
.a. ROM 203: Alternatlvely,_the program can be t-enporarily or pernanently-
stored (recorded) in a renovable recording nedium 211 such as a floppy =
di sk, a CD-ROM (Conpact Disc .5 Read Only Menory), an MO (Magneto optlcal) '

. disk, a DVD - (Di gi tal Versatile Di sc),. a. magnetic disk, or a

',senlconductor nenory. The renovabl e recordi ng nedlun1211 can be provided.
~as so-call ed package sof t war e. In addition to installing the program:into-
.the conmputer 10 fromthe above-described renovable recording medi um 211,
the pr@@m@mtmay log Wi ROMe@9PBy. transnitted froma download site to the
conputer-via an artificial satellite for dlgltal .satellite broadcastlng N
‘or transmittddtbynatively, t hbe poagnemrcenabe hemmorarliuchras a LAN (Local

- Area Network). or 15 the Internet. The conplter receives the. transnltted,t'

progranP@Fm@n@@ﬁ#Nh§@§ﬁﬁén(ﬁﬁFPrQGQ) aRd at Fempreglemriesorddingl | ed in - the
buil-t-in hard:.disk 205. The conputer includes a built-in CPU. (Central_ :
ProcessWﬁﬁiEHE@}12G2ChAﬁ5|ﬁpﬁﬂPBEﬁpGﬂS#mtérﬁ&CBO%1GQQ@P%§§ Désmnected to

”'the U 202 via a-bus 201. Wen a comand
- ad Only Memory - an MO Magneto optlcal) disk, a DVD

(Dlgltal Versatlle DlSC), a. magnetlc dlSk or a
u:semlconductor memory The removable recordlng medium 211
can be prov1ded as so- called package software
In addition to lnstalllng the program 1nto the computer

-~ 10 .from the above descrlbed removable recordlng medlum 211, the

program may be w1relessly transmltted from a- download site
to the computer via an art1f1c1al satelllte for dlgltal
""-satelllte broadcastlng or transmltted by wire to the |
computer via a network such as a LAN (Local Area NetwOrk)-or
15 ‘the Internet. The computer recelveS'the.transmitted'program'
~at a communication_unit 208} and_the program_is installed'in'
.”the'built—in hard"disk'205-" ' | n
| " The computer 1ncludes a bullt in. CPU.lCentral
Proce551ng-Un1t) 202; .An 1nput/output 1nterface 210 is
':ZQ dconneCted.tofthe”CPU 202 vra a bus 201. When a command is
h inputetolthe'CPU_Zbé v1a the lnput/output 1nterface 210 as a -
eresult'of operating, by a user, an lnput unit 207 including
a-keyboard, a mouée, and a microphone, the CPU.202 executes -
_the program stored in the'ROM (Read Only Memory) 202' |

5r25..Alternatively, the CPU 202 may load the program stored in



input to the CPU.202 via the input/output interface 210 as a. result of

..operating, by a user, an-input unit 207 including a keyboard, a nouse, ‘and -

© a mcrophone, the CPU 202 executes the progran1stored in the ROM (Read.
Only Mermry) 202.. 25 Alternatively, the CPU 202 may. | oad the program

~ stored in . 97. the hard di sk 205, the program. transmitted. fromthe :
‘satellite or the network,. received at the communication unit 2081. and

installed in the hard d|sk 205, or the programread fromthe renovable -

~recordi ng-nedium 211-attached to a drlvé?frg 5 209 and installed in the hard

-~ disk 205 into a RAM (Random Access ry) 204" and executes the program .

~Accordingly, - the CPU 202 performs proceSS|ng in accordance with the

above- described flowcharts or processing. -performed by the .. o

- confi gurtzita dves ds Riiverk 129 &, het heeb quies gheese 1t herais tiod. toicdsd df:acgnatrtse <. 10 | f o

" necessary, the CPU 202 outputs the processing result via the input/output
i.nt er f acatzll ifrommart feutmiwark . Q@&lvmmﬂdltrtgeammmm_amrd l(mylstal
.-Di splay) ~and a speaker, transmts the processing result fromthe o
- ‘communi c?é}&:oranmltnstzdsle%rmédtﬁdsaltdnef locddsi myr ridsulRrogratherdret d di sk -

-205.. 15 In this specification, processing steps for witing the program .

" causi ng fqem é%‘r?plﬁ@ro‘{ak?lpﬁerrfetﬁqﬁ q d@%c@sﬁe%tt%ﬁf@‘i\otto mecHsisegily
processed intime series in. the or der descrlbed in the flowharts.

Par aPl el opqr(?d‘é’ssllr’@tadrl‘?%dﬂn%lhap‘?% n%goiel‘b Dl | a’}jjr‘d‘bes& ng . or.

~ obj ect rocessi.n s alsg i.ncl ude
: .] - Ac ces ﬁ%mory g904 executes éLe program Accordlngly,

-the CPU 202 performs proce551ng in accordance w1th the
above descrlbed flowcharts or proce551ng performed by the
' ”conflguratlons_shown in the above—descr;bed block dlaqrams.
-10 ‘If.neceSSary, the CPU'ZCZ outpdts.the processing.reSult via
| the inpdt/odtput_interface-élo erm.an.output.ﬁhit 206
_-h ihciuding an LCD (Liquid Crystal'DiSpiay) and a speaker,
_transmits thehprocessing.result from the communication unit
;298,'or records the'processing'result.in the-hard disk'205r
pleh. B In.this specification, proce551ng steps for wrltlng the
hprogram cau51ng the computer to perform various processes
hare.not necessarlty processed in time series in the order
"described in the fldwcharts: Parallel processingpor._
individUal processing (e;g;;'paraliei processing'or object
;20"processing)'is alsoiihcluded | | -
._ The program may- be processed by a’ 51nole.computer or
m-dlstrlbutedly processed by a plurallty of computers
c.Eurthermore,:the program_may be transmltted to a”remote
'.computer ahd eXecuted_hypthehremote_computer.

-_25 R The.electronic~apparatuses stored in the bays 4 of the



The progran1nay be processed by a S|ngle conputer or- dlstrlbutedly
- 'processed by a plurality of conputers. Furthernore, the program may be
transmitted to a renote conputer and. executed. by the renote conputer.. 25

~The el ectronic apparatuses-stored in the bays 4 of the 98 bay- structure

" television set (Figs.. 1-and 2) are not. linmited to the above-described.
DvD player and.t he dlgltai VTR ‘The electronic apparatus nay be any type
~e.g., a printer, an -HD (Har d Di sk) recorder, etc. 5 Although the. tuner
- 104, the TV 'signal processor 106, 'ang t he Ilke are incorporated in advance -
in. the TV.rack 1 (Fig.. 1) to prOV|de the bay-structure television set
- (Fi'gs. 1 and 2) in the present. enbodinent, the tuner-104, . the TV ‘signal -
. processor 106, and. the I'ike need not- be |ncorporated 10 in advance-in.the
TV rackbayﬂstnndnyramnekevxﬁmﬂn oft  tHigys t Unemdl®)), adee rib¢ diigriaded
~ processor 106, -and the |ike may be stored in the bay.4 of the TV rack.1
~and’ used:Oastftm@bO@'@@tmb?Ch@ﬁ? alayen rartmé:f‘m ekigritt adnBdi .neiMhe a case
.in mhlch the two 15 el ectronic apparatuses, nanely, the TV signal processor
1106~ anc ke rand racﬂﬂacraé?pkﬁar*@cXJ§QL1anSpéNRﬂer:(ﬂ)peraatpr\ﬂéltqﬂ,o@@ssH[hg has
" been descri bed. Fbmever ‘cooperative. processing nay be perforned by three-

or nore ‘éiaééjc R & usétC The contents of processing incl ude,
beS|ges ' t he agovg descrlbe% pro eSS|n% tinme resolution creation,
. Althoug the .tuner 4 e TV signal processor 106,

- _and the like are 1ncorporated 1n advance in. the TV rack 1
T(Flg,.l) to prov1de the bay*structure telev1510n sets(Flgs.
1 and 2) in'the.present embodiment,-the tuner.T04,hthe_TV
_signal.proceSSOrh106, and the“like need'not be incorporatedf
10 in advance in the TV.rack 1. In other words, each'of-the
“"tuner 104; the TV signal processor 106 and the llke may be
.stored 1n the bay 4 of the TV rack 1 and used as one -
electronlc_apparatgs; |
_Ihhthe.preSeﬁt embodiment, a case in which the two
15 electronic'apparatdses,.namely, the TV 51gnal processor 106
and the electronlc apparatus i1, perform cooperatlve'
:proce551ng.has been descrlbed Howeyer7 cooperative”
'proce551ng may be performed by three or more electronlc'
apparatuses ' The contents of proceSSLng include, be51des-
20 the above descrlbed proce551ng, tlme-resolut;on-creation,..
'gray scale creatlon, etc. . | |
~In the_present.embodiment, when'the.electronic'
*_apparaths 11 is stored in the bay_4 of the_bayfstrhctﬁre
teleVision:sét and:electrically connected with the TV signal

25'-processor.106;'cooperativesprocessing is performed.:



_.gray scal e creatron etc: In t he present embodi ment, when the el ectronic
.apparatus 11 is. stored in the bay 4 of the: bay structure t el evi si on set
“and electrically connected with the TV srgnal 25 processor 106, cooperati.ve .
processing is performed. 99 . Cooperative processing naybe performed by a
‘plurality .of electronic apparatuses which are stored in the bays 4 and
thus electrically connected with one another or by :a plurality of -
el ectroni ¢ apparatuses whi ch areelectrrcally 5 connected wi th one. another
- via cabl-es or mnrelessly In the presigt enbodi ment, the coefficient '
storage uni't 135. (Fig. 22):pre-stor sets of a pIuraIrty of types of.
tap coefficients and, by changi.ng the set of tap coefficients to 'be used,
‘- changes the function of the signal processing 10 circuit 113. lnstead of
. pre- stOCDogetbelwappmoebtsam@nmsy uenpanﬁnnmaq;Hymafpﬂuﬁakmtyﬁoﬂhe si gnal-
processing circuit :.113 in the coefficient storage unit 135, the tap
coef fi creéretcsrrmycbep@amltoas@@dwmrlmh the @ftesiadke.in Speciddycald yand or o
“exanpl e, as-described in Fig: 1, a 15 cellul ar phone.can be stored in the
“bay 4G (thutShelBezyirst:rarldUurC@m@Cé\ﬁds|V@rtfs@tne \Wrertheeeald dyara phone is stored
‘i'n the bay 4G .a conmunication function -of the cellular phone accesses a.
server @nuaﬁéﬂﬁeroﬁeﬁﬁﬁﬁﬁr§@éﬁ apraffe tusasevieich Akt et ads: lvecessary

~tap.. coefficients. For. 20 exanpl e, when the bay-structure television .
set ?s connected Wlth one another via: cables or wirelessly. :

~In the present embodlment, the coeff1c1ent storage unit
| 135. tFig 22): pre stores sets of a plurality of types of tap
coeffic1ents and by changlng the set of tap coeff1c1ents to
be used,_changes the'function-of-the signal processing.

©. 10 circuit 113. Instead of pre storlng the tap coefficients

for. changlng the functlon of the 51gnal proce551ng c1rcu1t
. 113 in the coeff1c1ent storage unit 135, the tap
coefficients'maylbe-downloaded from the outside.
Specifically,-for example, as_described in Fig. 1, a
15 cellular phone.can be”stored'intthe_bay 4G.of the_hay—;
structure-television set. When_a*cellular phone is.stored-_
in the bay 4G)ia cOmmunication function-of the“ceiluiar-.
. phone accesses anserver_on anotheﬁ_netuork'such as_the
Internet and.dounloads-necessary tap coefficients . For.
.20 example,_when the bay structure telev151on set is
| : electrically connected w1th another electronlc apparatus, if
the electronlc apparatus stores_necessary tap coeffic1entsf
the tap coefficients:may be downloaded from the eleCtronic
'aapparatus}' | | |

- 25 '_. _Similarlyg.information regarding the tap structures of



el ectrically connected -w th another el ectronic apparatus, if the

el ectroni c apparatus stores. necessary tap coefficients, the tap-

coefficients may be downl oaded fromthe electronic apparatus. 25

‘Sinmilarly, i nformation regarding the tap structures of -.100. ‘the .

prediction taps and the class tap. may ‘be downl oaded fron1 the outside. As

- described above, .. when tap coefficients are- downl oaded from the outside,
the tap coeff|C|ents that are .5 downl oaded (herelnafter referred to as

the downl oaded tap coeff|C|ents) need {0 | be ;stored in the: coeff|C|ent _
storage wunit 135 (Fig. 22). Thus,th coeff|0|ent storage unit 135  needs a

- storage area for storing the domnloaded tap coefficients. 10 The
coefficient storage unit 135 is thus provided with, besides a storage area
for- st ortihey piriest imitriiomu rharpet winde d- Heape L e ff d e iment 90e( famwrilveadBd SArgmal
.proocessor 106, for exanple, conposite/conponent conversion tap
fcoefflcﬁ@@t@uﬁoﬂdenplenentlng the mini mumrequired function of the TV _
signal 15 processor 106), a storage area for storing. the downl oaded tap
-coeff|C|entsASIﬁeﬁﬁrsbeéaééovﬂhewhﬁ@et@@wﬁb@é&é@lﬁapSc@eﬁf|C|ents are not .
used, the storage area of -the coefficient storage unit. 135 is wasted. The
- coeffi cﬁé’r‘t’tnloﬁd@ldaééoﬂhlt@%%m%mf%ust% tpﬂfR)\FiQ%ﬁ:fWk&ﬂﬁsnéhﬂtmam@m requi red
'storgge are% and %
o oaded ( erelnafter referred to as the downloaded: tap
_'cdeffic1ents) need to_bezstored 1n-the.coeff1c1ent-storage
_unlt 135 (Flg 22)3 Thus, the coeff1c1ent storage unit 135
'needs a storage area for storlng the downloaded tap
' coeff1c1ents.
10 . The coefficient Storage unit 135 is thus'provided with,
be51des a storage area for storlng the minimum requlred tap -
coeff1c1ents (for the TV 51gnal processor 106 for example,
compOSLte/component conversion tap coeff1c1ents for
-_1mplement1ng the minimum required function of the-TV signal
15 processor 106), a storage'area-for.storing_the_downloaded_
tap coefficients |
In thlS case, when the downloaded tap coeff1c1ents are
“not used the storage area of the coeff1c1ent storage unit.
135 is wasted ' The coeff1c1ent storage unit 135 lS thus
-_20_~prov1ded w1th the mlnlmum requlred storage area and pre—
' stores, rn thlS storage area, the mlnlmum requlred tap
cOefflcients In order to use downloaded tap coeff1c1ents,
' the downloaded coefflc1ents are stored in the coeff1c1ent

'storage un1t-l35_by_overwr1tlng the storage area.

:-H25.f _ In:thisucase, when the downloaded tap coefficients



stores, .in this storage area, the nmninumrequired tap coefficients. In
...order to use downl oaded tap coefficients, the downl oaded coefficients are
-stored in the coefficient storage unit 135 . by. overwiting the storage
area. .25'In this case, when. the downl oaded tap coefficients 101 becone.
unnecessary (for exanple, when an electrical .connection w th another
el ectronic apparatus is broken), the coefficient storage . -unit. 135 again
- nust store.the pre-stored. tap coefficients. In order to do so, the
~coefficient 5 storage unit 135,neeQS1%q maintain the pre-stored tap . B
- coefficients. when overwiting the storage area for storing the downl oaded
"tap. .coefficients. This.can be perfornmed by, .as indicated by the dotted
- line in Fig. 15, providing.a storage nediumsuch as an HD (Hard Di sk) 107
connect &¢oameh uhdecles sealvectfor ¥wmdle otwhean wor dsleatheiqale- stored tap

~coefficients. in the coefficient storage unit 135 may be nmintained in the
" HD. 107. copasictarny Wifthe asiofdler cdeEqtindndmt arRmsrat uss3s ikraken) .cddfd i ci ent

~storage unit 135-in.the enbodinent. of Fig. 25 . 15 stores one set of tap. .
coef fi ciC@RELICIEREN SERE 3PS W&t dp X et imhitts drfifott s Rtesrsdprad t he

single coefficient . nenory 163n due to .a | arge nunber_of bits of tap B

coeffi c-'ité‘pﬁ’t'é:o&ffécl?gfn‘gé‘nu%bspr&e.%l.t&sd&,S%né:l.‘seetc-ctﬁjf@é—’p‘e%ef ficients may

Do 5t Ok e Rl %ol A TG PP T SR AR G e coefficient -

_coefficiénts_wheﬁ.overwriting_the étorage aréa fo;”Storing_ 
.thé.downlOaded'taé_cqéfficients. :This can be:pérforﬁed by,
as indicated by thé'déttéd_liﬁe in Fig. 15, pfdviaing:a ) |
Stéfage medium such ;s an'HD.(Hard DiSk)'107.¢onneCtéd with
:-ld :thé'selector 104.- fh othér wo:ds,fthe,pre?storédﬁtap
- théffiéientS in the Eoéfficient'éfdragé ﬁnit 13S méy:be
' ﬁaintaiﬁeq.in_thé HD_i67.'_ | o
: ‘ﬂBaéiﬁéliy; thé.singlé éoefficiént_memory 1635-iﬁ the
'coeffiCient'storage unit 135 ih'the embodiment bf.Fig.:ZS-
'15_ étOres'bne set of tép.coéfficients._ When dné sét.éf fap
coefficients cannot bé storéd-in'the singlé cpeffitieﬁt_'
'mgiéry.iGBE due_to a,largé_huﬁber_of.bité of tép.
'f:COéfficieﬁts or a.large.number Of.cla$ses) one-éét Qf tép.
- ¢oéffi¢iénts_may'be_stored.in a:pluraiity df_céeffiéient
'26 *mem§rie$ among thefcoéfficient membries 163, to 163N;
' .; AIthQu§h'afcasé in Whicﬁ.ah image i$ pro¢essed'has béén
'*_désCribed in_the-present embOQimént, the present invéntibn
:isiapplicabie té a'céée:ih which audﬁo or the.like_i$
prbcessed;. |

o5 -



Although a case in mhlch an i-mage is. processed has been described in the

present enbodi ment, the- present invention is applicable to a case. in '

“which audio or thelike is  processed. 25 102 - Industrial Applicability: As
. descri bed above, accordlng to the present invention, whether or not : .

‘anot her ‘apparatus is connected is determined. The function of proce55|ng _
~an input: signal changes between a 5 node in which. the ot her apparatus is
~_connected and a node in which no apparatus i.s connected. Accordlngly,. '
plurality of apparatuses. can coopergabe_i n sharing the task of. _
processing the input.. signal to achleve a processing result of hlgher
qual ity than that achleved by .i ndependent 10 processing . by. a single
appar atus. According to- t he - present invention, an electronlc ‘appar at'us.
whi ch oé@d&ﬁéslﬁddép@ddéﬁ#HyJéhd whi ch includes at.  |east one si gnal.

. terminal, which is exposed to the outside, for receiving or out putting a.
~signal is sthﬁeéeﬁﬁr abedvpbyves - §ﬁ§9éélﬁ§|Herthanﬂraseoﬁnéeveohlpe;n1nal o
" i'ncluded in a -.connection panel in the holder is connected with the S|gnal
“t er ni nalh§f ?ﬁeoéléeﬁrdﬁp5h§§péﬂﬂﬁﬁ?‘¥%é§r&Pﬁ@P§tePhés deserrdied -
:apparatuﬁes ar-e easi | connected wi.th each ot her. Accordln% tothe

. present TPRvERREEAON, °F|P§Pcﬁééén92@n lPﬁ@Fu&égnélfFP§Pgﬁérﬁi &Pe@oﬁnectlng

_.thkga.cogneCtIOQlch the other apparatus 1s connected and a mode in
Wthh no apparatus is connected Accordlngly, a plurallty .
of . apparatuses can cooperate in sharlng the task of

:dproce551ng the 1nput 51gnal to achleve a proce551ng result
| of hlgher quallty than that achleved by 1ndependent |

lilO .proce551ng by a 51ngle apparatus. | |

: Accordlng to.the present-lnvention, an electronic'
'apparatus whlch operates lndependently and whlch 1ncludes at
least one sxgnal termlnal whlch 1s exposed to the'out31de;
'for rece1v1ng or outputtlng a SLgnal is stored in a cav1ty—

ilS shaped holder, and a connectlon terminal included in a
connectlon panel in the holder is connected with the SLgnal
termlnal of the electronlc apparatus | Accordlngly, the .

selectronlc apparatuses are easrly_connecteerIth each_other.
"Accordinqsto the present invention,-a flrst face |
._20'.,1ncludes a’ flrst termlnal connectlng with a connectlon j'
':Wtermlnal lncluded in a connectlon panel of a storage rack
hav1ng,.1n a holder,:the connectlon panel 1nclud1ng-the
connection terminal_to-be.electrically connectedlwith.a.
IJSignal'terminal of an electroniclapparatus A second face

L 25+ lncludes a second termlnal connectlng with the 51gnal



ctermnal included in a connection panel of a. storage- ‘rack  having, in a
‘hol der, the connection panel including the connection ternmnal to be.
electrically connected with a signal ternlnal of. an el-ectroni c apparatus.
A second face 25 includes a second termnal connecting with the signal -
:103 termnal of the el ectronic apparatus which operates independently and
whi ch includes at |east one signal termnal, which is exposed. to the '
‘outside, for receiving or"outputtinga si gnal . Accordingly, when the
electronic 5 apparatus is stored in t&g storage rack,. the el ectronic

. appar atuses are easily connected wit H%ach ot her. Accor ding to the
present i.nvention,. a storage rack is provided |nclud|ng at | east one

. -cavi ty-shaped hol der - f or storing an el ectroni c apparatus which operates :
i ndepenCtea’ﬁthall%ﬁ@l&hl@tﬂﬂ?ﬁiﬂtd%pﬂirdt&mtwmm sgmltdsermnal - whi ch is
- exposed to the outside, for receiving or outputting a signal. and a. :
~connect |10rdq18meien/tﬁj§cianos Wi dthei dwdlwdleys @l whasth dras:sigmadonnect i on

- term nal “connecting with the signal terminal of the electronic" apparatus

- Accordi n@n}nirtdie' ethdotly orfl e xI® ssh drcatte and-sdads,| Y cogoneetstiod ngi tolr each
other. According. to the present invention, signal processing neans for :
_per f or maF e giEg m@deﬁsﬁ]ng iZRAQIEN Ay amhemethie elggdiramiion “unit for - -
performng an. arithnetic operation using tap coefficients and an |nput

si gnal . .2PRAEadiys Hifet§ter @éﬁ@ra%qq;@g%matckpertfk@r P8 eitgeAi pr ocessing i n

~accordance wi.th
apparatuses -are ea51ly connected with each other.

Accerdlng_to the present invention, a stcrage rack is =
'.provided_including at least one cavity—shaped holder forn.
storing an_eleCtrOnic apparatus which operates independently
10 ‘and Which'includes at-least_one signal terminalf'which is-
eXposed'td the outside, forsreCeiving'or cutputting a signal
'and a connectlon panel which is in the holder and whlch has
a connectlon termlnal connectlng with . the SLgnal termlnal of
the electronlc apparatus. Accordlngly, the electronic
-15' apparatus are'easily'connected with:each otherr _According.
._to the.present invention, signal_processing means for
.performing signal processinq inclddes andarithmetic
operation unit for:performing'an arithmetic operation-usindat
'tachoefficients and an input signal. - The arithmetic
.20 operatlon unlt performs 51gnal proce551ng in accordance w1th
flrst and second functions without changlng the phy51cal
'conflguratlon of a c1rcu1t for performlng proce551ng
_spec1allzed 'in one proce551ng step The_c1rcu1t size .
expansron is thus prevented.

og



“first and second functions without, _changi ng t he physi cal" configuration'off

““a'circuit faor performnng processrng speci al i zed in one processrng st.ep. -

"The circuit size .expansion is-thus. prevented. 25 104. CLAFMB 1.. A .
3'lrgnal ‘processi ng. aBparatus for processing an. -i nput srgnal. conpr:srngr
hsrgnal processing .means for processing the input signal,. the signa e

- processi.ng nmeans having .predeterm ned: funétions;. deterntnrng ‘means pr

. det.ér.ni ni ng ‘whet'her "or- not. . anot her -appaj@atus i s connect ed; and contro ;
-'neans for changrng t he functron of the srgnal ‘processi ng. neans between a
“node in whi ch. the-other apparatus “10. is connected and a node in whi¢h. :
‘the. other pggatus is-not- connected. '2. The si gnal processi.ng apparatus -
-according @g ‘aim 1, wherein the input signal is processed by- ‘bot ht he .

o :15 . 3. "The signal
signal .V .- ;proge |n means..and t he ot her apparatus.. E
processi ng appa%&a %clcé)rrd’cr?gsstldig ARRIRALUS ViiRsr AFPG4RS duntam| impans

_ he .
. changes t; cti he .signal = processing neans so as.to rnprove t
‘qual?ty o} f nggﬁt Rp95|gﬁgi generated by. processing by the si gnal -

whi ch the other"
- Iprocessing Vg r atus in the node in er
IO20 appar at us | con ggt %ggtl b er?'r%‘ggo’t AP A 207 éPPHﬁ Slgnal _

5 the 51gnal proce851ng means hav1ng predetermined functlons,
| determlnlng means for determlnlng whether or not
.another apparatus is connected and
control means for changlng the functlon of the stgnal
-proce551ng means between a mode in whlch the other apparatus
1d- 1s ‘connected and a mode in whlch the other apparatus is not
connected . | _ | | . .
fzq The. 51gnal proce551ng apparatus accordlng to claim 1,
' whereln the input signal is processed by’ both the 51gnal
proceSSLng means and the other apparatus |
- 15 _3. The 51gnal proce551ng apparatus accordlng to clalm 2,
| 'whereln the control means changes the function of the signal
processing means so as to lmprove the quallty of an output
s1gnal generated by proce551ng by the 51gnal proce551ng
means and -the other apparatus in the mode in whlch the other
_éb apparatus is connected to be hlgher than the quallty of an
output signal generated by lndependent proce551ng by the
-'signal proces51ng means -or the. other apparatus in the mode

~in whlch the other apparatus is not connected

4. The srgnal proce551ng apparatus accordlng to clalm 1

7

25 whereln the 51gnal proce551ng ‘means 1ncludes



-out put signal generated byindependent processing by-the signal processing.
‘means or the. other apparatus in the node * in which the other apparatus.is

- not connected -4, The signal processing apparatus ‘according to claimai,

25-wherei n the signal processing neans i ncl udes:. 105 prediction tap

. extracting neans for extracting, . from. the input-signal, predlctlon t aps

far use in -conputing a: predeterntned predlcted val ue;- class tap extracting:
“means: for extracting, frontthe 5 input ‘signal, a class tap for use in

. performng predeterm ned. cIaSS|f|cat|b®5 eIaSS|f|cat|on nmeans . f or:

perform ng.. the classification. on the basis of the class tap; tapg
coefficient obtalnlng means for obtalnlng tap -10 coefficients '

d esult, of the cl SSlflcatlon'
 the tap ol TR geneéat@ldr:@ﬁ ;ergsr . ngbe@tnﬁferg%t it ans for
t e u
I T e LA S SR AT R T

taps.. 5. phheist afpdndd OS PSS BPc@PPALGL US accordlng to-claim4, wherein a
pIErallty of typeslof 9gp coef?|C|ents is prepared by learning by changlng

teacher data, cihiseh tiap raxdeladtatidy inkdde fdﬁ%ﬂ{&ﬂ}fﬁe%&@ £i9d - student
' data whi.ch is used in the |earning
_ 'S5  input 51gnal T a class tap for use 1n performlng
predetermlned cla551f1catlon,-- .
| cla551f1catlon means for performlng the cla551f1catlon
on- the ba51s of the class tap,-- |
| tap coeff1c1ent obtalnlng means for obtalnlng tap
lQ coefficients, correspondlng to a class code generated as ‘a-
result of.the claSSLflcatlon, the tap coeff1c1ents belné
_generated by learnlng, and
predlctlon means for computlng the. predetermlned
: predlcted value on the. ba31s on the tap coeff1c1ents
15- correspondlng to the class code and the predlctlon taps

5. The 51gnal proceSSLng apparatus accordlng to claim 4,

whereln a plurallty of types of tap coeff1c1ents is prepared

by learning by changing teacher data, which is model data in the
.learning.processing, or stodent data, "which is used in the learning
20 _-processing to be converted to be much the same as the model data, and
| the control means changes'the function of the signal'h
proce551ng means by controlllng the type of tap coeff1c1ents
.to be used by the signal proce551ng means . |
l6.' The 51gnal processtng apparatus accordlng to claim S,

25 further comprlslng storage means for storing the plurality.



.20 proce55|ng 'to be converted to be mich the sane as the nmodel data, and
“the control neans changes -the function of the signal - processing neans by
controlllng the type of tap coefficients to be used: by. the signal
processing nmeans. 6. The signal processing apparatus according to cla|n15
.25 further -conprising storage means for storing the plurality - 106 - of = -
~types of tap coefficients. 7. The signal processing apparatus according to
claimb, - wherein the control nmeans downl oads .a. necessary type of tap
."coeff|C|ents fron1the outS|de 5-8. The signal processing apparatus
~according ‘to claimb5, wherein the cd® 6l neans changes the function of
the signal - ‘processi ng means by control ling the structure of the
“prediction taps or the-class tap to be used by the signal proce53|ng

" means. HE typ%s et gj’t&ifﬂ}_l‘@_(‘@ﬂ_ﬁé ng apparatus according to claim 1,
wherein the.control. means changes the function of. the signal proce55|ng

_nmeans on the lmsi siefna formeidwimf dgeeithel aeppadaidsto 10Laithes signal -
fproce53|ng apparatus. according to claim9, 15 wherein the control neans o
- recei vewHared dhd rfcortmtli crean ndicatlicegid hae dagedsary fygdeodttwy

- apparatus fromthe .. other. apparatus and changes the function of the -
,S|gnal-qmaﬁﬁﬁﬁman}anﬁﬂum(ﬂharnuuﬁﬁda of thé function: |nfornat|on 11. . The

. signal processing apparatus according to. claim1,
5 8. -The SLgnal proce551ng apparatus accordlng to clalm 5,

'lﬂwhereln the cohtrol means.changes the-functloneofgthe'slgnal_'
'proceSSing_means bchontrolling the structure of thef.'. |
.prediotion-taps or the class tap to be used by.the'signal
processihg.means.

'10~: l9;:'The signal processing apparatus according to. claim.l
'fwhereln the control means changes the functlon of the 51gnal
hproce551ng means on the ba51s of a functlon of the . other
apparatus. |

- 10. .The signal prooessing.apparatus aocording-to.claim 9,
.15 whereih the Control-means receives'function'information-
_1nd1cat1ng the functlon of the other apparatus from the
.;:pother apparatus and changes the functlon of the 51gnal'
proce551ng means on the basis of the functlon 1nformatlon.
"11;. The 51gnal proce551n§ apparatus accordlng to clalm 1,
_20".further comprlslng supplylng means for supplylng function
| _lnformatlon 1nd1cat1ng the functlon of the 51gnal'prooe551hg
means to.the otherhapparatus,'
5_i2;' A sighal.processing method for a signal processing
.apparatus.for:proCeSSing=an-ihput-signal, oomprisihg; |

-.25 - a signal processing steppof processing~the input- signal,



20 further “conprising supplying. “means for. supplyrng function- infornation-

. indicating the funetion of the si gnal processrng means to the other.
“apparatus 12.. A srgnal processing nmethod for a srgnal ‘processi ng

_ appar at us for processing an input signal, conprrsrhg .25 a signal .

processi ng step of processing the .input srgnal 107 the si gnal processrng

step having a predeterm ned function; a deternlnrng step of -determ ning,

. whether ‘or not another apparatus is connected; and a control : step.of

changi-ng- the function of the signal_ ! processing - step bet weena node in
whi ch the ot her. apparatus is connect and a node i n which the other

- apparatus is not connected. 13. A program for causing a conputer. to :
perform signal processing for processing an input signal, conprising: 10 a

- signal priocesisimegl gimepeds procesg npwiney inputeddgnatined hiens:ttgrrtat

processing step having a predeterm ned function; - -a determ ning step of
~~detern ni ng whd@hemeMlmatS&ﬁ@tb@rdampamamu$glyh@d@mecwedpoand a control -

“'step. of .changing the function of the signal 15 processing st ep. betmeen a o

- node |naMﬂQhﬁﬁrﬁPRﬁHﬁﬁu%ukﬁNQﬁQEﬁCﬁQdcomhbcted and a nmode i n which the-
ot her "apparatus is not " connected. 14.. A recording medi um havi ng-recor ded

"therern a pr@gﬁéﬁtrpérSéﬁﬁspﬁgcéa@dﬁﬁatéhetéuﬁéﬂﬂ@mn@§;&@@ISp@@@éssrng for

5 proce551ng step between a mode in whlch the other apparatus__
is connected and a. mode in which the other-apparatus-ls not
connected. | | | o |
'dl3. A program for causing ascomputer_tohperform Signai

: processing'for processing-an_input'signal,'comprisingf
ilO- - _a_signal proceSStng stepcof.processing'the input signal;h
:thefsignal prccessing step having a predetermined'function;'
| .aldetermining-step of determininnghether or-not
_another_apparatus'is connected;:and-..
a control step of changing the function of the Signai.-

15 proceSSing step.between a mode in which the other apparatus
is connected.and.a mode in which thefOther apparatns is_not:
connected. -

14; A recordlng medium- hav1ng recorded thereln a programp
tfor causing a computer to perform 51gnal proce551ng for
:'ZOt}proce551ng-an 1nput 51gnal the program comprlslng
_ a 51gnal proce551ng step of proceSSLng the 1nput 51gnal
the signal proce551ng step hav1ng a predetermlned functlon,_.
a determlnlng step of determlnlng whether or not |
another apparatus 1s connected and

25 a control step of changlng the functlon of the SLgnal



20 processing an input signal, the program conprising: a signal’ processi ng
"step of processing the i nput srgnal -the signal processing step having a
;,predeterntned function; a deternlnrng step of determining whether or not-
"~ anot her apparatus (S connected ~and ‘25 a -control step of- changrng the-

-~ function. of -the.. srgnal 108- processing step between a node in which the _
"ot her apparatus .is connected and-a node i n-which the other apparatus is
“not. _‘connhect ed. 15. A signal- processrng éystentconpr|5|ng at'least:first.
5 and.second signal- processing apparat Q s for processing-an. input
- signal’;” wherein the. first .and second si gnal ; processing apparatuses each:

'.'inctude ‘signal processing neans. -for-processrng the input signal, - .the -

si-gnal pr§€@§§Sﬁgnmeamsphammmgemredekﬁkﬂhﬂﬁdn{&mﬂnﬂﬁgubtgé&cgﬁﬁgfg@ﬁggf
means for. determning whether or not the, other signal processing.

"_apparatuslﬁsceonneceddanand noaiat riol wmammsﬂha'otnéﬁﬂgp é{ﬁgfigugépn of

“-the signal processing nmeans between a hode in which the other -signa

proceSSInﬁoaﬁﬁaﬁaﬂus is connected and a node i-n which the 15 other srgnal'
. proeessing apparatus is not -connected. 16. The signal processing _
‘systentaccotgrngAtélgpaﬂnPIgceSwhegeSNStbm.mqmmﬂlqrmmeﬂsunggneam%st
“includes rediction tap extracting nmeans for extracting, from the i.nput

srgnal p?g |E?FBﬂdtépgnﬁérpﬁ§§e§ﬁl@§npnpamgtases for processlng an

1nput stgnal wherein the first and second Signal proce551ng '
-_japparatuses each 1nclude |
s1gnal proce551ng'means for proce351ng the input 51gnal
_the 51gnal proceSSLng neans: hav1ng predetermined functions;
_lQ' 'ﬁ'. determining means for determining whether or not the =
lother 51gnal proceSSing apparatus is connected and
control means for changing the function of the sional
: proce551ng means between a mode in which the other signal
proce551ng apparatus is connected and a mode in which the
flS other signal proce551nglapparatus is not‘connected.
- 16. The signal processing system.according to claim 15,
p wherein the signal processing means includeS‘
prediction tap extracting means for extracting, ftom
-'the input 31gnal prediction taps for use 1n computing a
20 predetermined predicted value,
class tap extracting means for extracting, from the
input SLgnal, a class tap for use in performing
pptedetermined classification;
ClaSSlflcatlon means for performlng the cla551fication '

25 ‘on the basis of the class tap:



) -20fpredetern1ned'predicted-value class tap extracting neans for
.extracting, from the input signal, a class tap for use in per f orm.ng
predet ermined classification; classification nmeans' for performng the .

”.cIaSS|f|cat|on 25 on the basis of the class:tap;. .109 tap coefficient

. obtaining means for obtaining tap coefficients correspondlng to a.class
‘code . generated as a.- result of the classifi.cation, the tap coefficients.
- belng ‘generated by |earning proceSS|n% and .5. prediction neans for
.;conputlng t he' predet erm ned  predicté&dP&l me fron1the ‘tap. coefficients:
_=corresppnd|ng to  the:. class:code and-the prediction taps.- 17.” The si.gnal
"~ processi ng systenlaccordlng to claim15, wherein one of- the first: and '

second signal papcessiBgcl@nappBEatusagy ﬁ@ﬁh@t%%r'%%%QEQQ%%t %ﬁand has’ at
Ieast one :signal termnal, which is exposed to the outside,

3'rece|V|ngcoef@mtmehtsngoraesp@m@hngam@ bh%r%%%‘éodé“ﬁéﬂé¥%¥e&"o es5|ng
-, apparatuses.i's stored in a storage .rack ‘conprising: : gast one-

~hol der inreselshafetbe alaasuﬁych@no&tomm@gt@@e(ﬁwgfgﬁ fgyiéngggﬂ
" processing apparatuses; and a connection panel inciuding a connection
terminal 9JeRRrtad hy Wearhing eoskgaihgt emdi nal. of -the one of the 5|gnal
-processlng apparatuses the connection. panel being prOV|ded S
5 | predlctlon means for computlng the predetermlned
predlcted value from the tap coeff1c1ents corresppndlng to
o the class code and the predlctlon taps
'l7._ The 51gnal proce551ng system accordlng to claim 15
'whereln one of the flrst and second SLgnal proce551ng
~10 apparatuses operates lndependently and has' at least one_
'-SJ.gnal termlnal whlch is exposed to the outSJ_de, for -
: rece1v1ng or outputtlng a 51gnal and |
the one of the 51gnal proce581ng apparatuses.ls stored
- in a storage rack comprlslng
15 - s at least one holder in the shape of a cav1ty for
storlng the one of the ‘signal proce551ng apparatuses, and
a connectlon panel lncludlng a connectlon termlnal-
connecting with the srgnal termlnal-of the one of the signal
processing apparatnses, the connection_panel belng provided
20  in the ho'lder.. | - |
18. The. 51gnal proceSSLng system accordlng to claim 17,
whereln the storage rack 1ncludes a plurallty of holders,
zand
the.other one of the flrst and second 51gnal processing

25 'apparatuses operates 1ndependently, has at least one 51gnal



20 in the holder. 18.. The S|gnal ‘processing . systen1accord|ng to claim 17,
wherein the storage rack i ncl udes a pIurallty of holders, and the other -

" one of the first and second si.gnal processing 25 apparatuses oper at es

_”_|ndependently, has at |east- one signal - 110 terminal, which is exposed to
“the outside, for receiving or outputting a signal, and is stored in the
storage rack. 19. The signal processing systenlaccordlng to cIa|n1 17,
_wherein the other.one of the first and second S|gnal 5 processing-
apparatuses is incorporated in the storage rack. 20. A storage rack for
storing -an el ectroni c apparatus - mhréﬁfbperates |ndependently and whi ch
- includes. at |east one ‘signal termnal, which is exposed to the outS|de
~for receiving-or outputtinga signal, the storage rack 10 conpri sing:

‘least oneshelger, ivhide shapepdfed CAMHY disidd 0rfdy tde 8} B r&m ¢

apparatus; and a connection panel including a connection termnal- Co T
- connect i@ tthiddies s gied 1t e niad- foridie ol eatd anigrade apparatus, .. the.

~connection panel being provided in the holder. 21. The storage: rack
“accordi ng 191 0.Thd adimgrA), ;ymeassndgwesys:mmeaﬁamlpﬁ;ﬂaio iglLdie 1wl der . .
~includes the connection. terninal to be connected with the signal term nal
_ of t he w%t@oexromkoe artdaﬂnatctme \/ahfertktdqefleisictarromsecap‘phratgrsall S st ored '
.5' proce551ng apparatuses 1s 1ncorporated in the storage rack
,ZOQ A storage rack for storlng an - electronlc apparatus.
whlch operates 1ndependently and whlch 1ncludes at least one
'-SLgnal termlnal, which is exposed to the outsrde, orl |
receiVing_or outputtlng_a 51gnal, the storage rack
- 10 comprisingr L | | p
at leaSt:one'holder in the shape of a cavity for -
Storing_the electronic.apparatus} and_r
a connection panel-including_a connection'terminal_'
cOnnecting with the signal'terminal of the electronic
15 apparatus)rthe'connection panel being prouided.in the holder;
-21 ﬁThe storage rack accdrdinghto.Claim 20, wherein the
"connectlon panel in the holder lncludes the connectlon -
“terminal to be connected w1th the 51gnal termlnal of the
electronlc apparatus when the electronlc apparatus is stored
.20--43 the holder.' | |
”k 22. -The.storage rack according_to'claim 20; fUrther'::
'compriSing a;connection-apparatus includingt | |
i t_a first'tace including a first-terminal'connecting:With '
_'the'connection terminal proyided.on the connection paneI; |

25 and



' 20.:in the holder. 22. The storage rack according to claim20, further.

- conprising. a. connect i‘on appar at us |nclud|ng a first face including a
first termnal connecting. - with the connection termnal provided on the

. connection panel; -25 and 111 a second face including a second terninal _
~-connecting  with the signal terninal of the electronic apparatus, wherein,

when the el ectronic apparatus.. is stored in the hol der, the signal °

. termnal of the: electronic apparatus and. -5 the connection terninal’ of

- the connection. panel in the .holder _are connected with.each other via t he

"~ . connection.  apparatus. 23. The. stor&d& rack according to claim22, wherein

.- the first face is located on the backside of the second face. .10 24.

- The storage rack. according to claim 22, wherein the connection apparatus -

~tincludes a shOSetondsfecengnthedehgchr@ebonapmam&hual 25nnéke isgorage rack
~according. to claim24, wherein the holder stores the connection apparatus

~with th@lshothstongngl Iermipad eﬁh¢mmomheaﬂnnnﬁnl&ppaﬁituﬁhe storage rack

according to claim25, wherein the.. first.face-i's a face that faces. the--f
--connect’i on - puhereln,twbenhohdeelanémonhe eppagetiusn iappapaeds ins theored in
'1~the holder 27. The storage rack according to claim24,. wherein. the '
s holder, the 51gnal termlnal of the: electronlc apparatus and
5 the connectlon termlnal of the connectlon panel in the
holder are connected w1th_each other-v1a the-connectlon._
apparatus.
23. The_storage=rack-according to claim 22, -whereln the-

first facells located on the backSLde of the second" face

©o10 24. The storage rack accordlng to clalm 22 wherein the

- connection apparatus lncludes a slot for storlng the
'_electronic.apparatus |
- 25. The storage rack accordlng to clalm 24 wherein the
holder stores ‘the connection apparatus w1th the slot storlng_l
15  the electronlc apparatus |
26) The storage rack accordlng to clalm 25 whereln the .
first face lS a face that faces the connectlon panel in the .
;holder when the connectlon apparatus is stored in the- holder.
27f -The.storage rack accordLng to claim 24 whereln'the-.
a20"second face lS a face that faces a face 1nclud1ng the 51gnal ff'
o termlnal of the electronlc apparatus when the electronlc
apparatus is stored in the: slot.
28. The storage rack accordlng to clalm 22- Wherein.thef'
'flrst termlnal lS dlsposed on the flrst face of the-

25 connection apparatus_at a fixed pos;tlonscorrespondlng,to._'



20 second face. is a face that faces a face |nclud|ng t he 5|gnal
of the el ectronic. apparatus when the el ectronic.

- the slot..
t er m nal

-28. The storage rack according.to claim 22, wherein the.
is disposed on. the first face.of the . 25 connection

‘term na
apparatus is stored in

first .

apparatus.at a fixed position correspondlng to - 112 the position of the
on term:nal. provided on the connectlon_panel 29. The storage rack
according to claim.22,. wherein the second termnal is provi ded on. the

-‘connect i

second f

ace of the 5. connectlon apparatus at a fixed position.

corresponding to the position. of'tHéislgnal term nal provided. on.the

el ectronic apparatus.:

30. The storage rack accordlng to claim?22, wherein

‘the second terninal provided on the second face of the. 10 connecti.on

- appar at Usd IBMANIE.o 8. the W4 O Age ki e Qi Vitidd ol aire 30, wherein
the second termi nal slides over-the second: face.: 32.- The storage

f-accormlnpﬂnecﬂruﬂnﬁﬁhelWMereln the second. face includes holes,
-second terminal is 15 insertable. into-an arbitrary one of the hol

rack .
-and the
es.. 33

The st or aw I acﬂheacammhg'cg rtacclclemcmﬂih,ng\m el ithe2?2 ¢ otrendiortHeer m.nal
provided on the connection panel is disposed at. a fixed. position.

storage

-

sreacjocadmmdmagl tics eranmdmi awerte nsetd:tmd face of the

connection apparatus at a fixed pOSition corresponding to

.~ the position of the . SLgnal terminal prov1ded on - the_

10

electronic apparatus

34, The .

30. The storage rackraccording to claim 22, wherein the' -

second terminal prov1ded on the second face of. the

connection apparatus lS movable

31. The storage rack according toIClaim 30; wherein the

second terminal slides over the second face.

- 32. The storagefrack according'to claim 30, wherein the

~ second face includes.holes, and the second terminal is-

.15

insertable into an arbitrary one of the holes.

"33. The storage rack -according to claim 20, wherein the

' connection terminal provided on the connection panel is

'-disposed at a fixed p051tion

;-20-

'34. The 'storage rack according to claim 20 Wherein"the

. connection terminal_prOVided on the connection panel is

movable.

o 2s

.35. .The storage rack according to.claim 20, further

comprising_a-plurality of holders;

36. The storage rack according tohclaim 35, wherein, when

electronic -apparatuses are'stored in two or more of the.



* 20 connection terninal provided on ‘the connection panel - novabl e. . 35.
- The storage rack according to claimz20, further: conpr|5|ng a pIurallty of
hol ders. 36. The st orage rack accordlng to. cIa|n135 ‘wher ei n,. when. .25

el ectronic apparatuses are stored in tw or nore of the: 113 plurallty of
hol ders, the el ectronic apparatuses.stored in the holders are electrlcallyp

“_connected w th one anot her. 37. The storage rack according to clai m20,

~ wherein another electronic apparatus is |ncorporated . therein,and.. 5 when
~the electronic apparatus is stored in the holder, the electronic apparatus
-~and. the other el ectronic. apparatus. e electrlcally connected wi'th- each '
- other. 38. A connection apparatus for electrically connecting. an L _
‘el ectronic appar at us whi'ch operates i ndependentliy and which 10 |ncludes at

| east or;emmmtyt@f m@merm@me|§1@a@m@ﬂct@ppa§a@u§§sd§t0f@d igceiving
or .outputting a signal with.a - storage rack conprising a-connection.panel.
i ncl udi nghe helhdwestaon. electnt ed 1 by ecénneat éy wdoheshé ngnvkhért.he signal
~ terminal of the electronic apparatus, the connection panel- 15 being L
. provi ded i 37 at TM&ﬁﬁtmmmgéuﬁank accordam@ap@ ofasam zeylwyerehe connection: -
. apparatus conprising: a first face including a first term nal connecting
S with . amm@@ormlemtmmermmatms)vmemmrp@eate@nhm:eorm, pamél of the

storage rack; and.
. - when the electronlc apparatus is stored 1n the holder,

'the electronlc apparatus and the other . electronlc apparatus
are electrlcally connected w1th each other | |
38. A connectlon apparatus for electrlcally connectlno an'
electronlc apparatus whlch operates 1ndependently and whlch
10 'lncludes at least one. 51gnal termlnal .whlch is exposed to
| lthe out51de, for rece1v1ng or outputtlng a 51gnal w1th a
"_storage rack compr151ng ‘a connectlon panel 1nclud1ng a |
'connectlon_termlnal electrlcally connecting with the signal
terminal of the electronic.apparatus, the connection panel |
lS"heing_provided ln at least One.holder;in the shapeaof a |
.- Cavity; the connectlon apparatus comprlslng )
-a flrst face 1ncludlng a flrst termlnal connectlng w1th
',;the connectlon termlnal prov1ded on the connectlon panel of
the-storage rack; and: | |
20 h a second face including a.seCOnd'terninal?connecting
pw1th the 51gnal termlnal of the electronlc apparatus
39. The connectlon apparatus accordlng to clalm 38
whereln, ‘when 'the electronlc apparatus ls stored-in the_.f
holder, the signal terminal”of-the'electronic apparatusrand

25" _the connection terminal of7the'cOnnectiOn_panel in the |



20 a second face.including . second termnal. connecting with the 5|gnal
termnal of 'the el ectronic. apparatus 39. The connection apparatus-
according. to claim38, -wherein, when the electronic apparatus is -
stored-in the holder,.the-signal terminal of the electronic appar at us and_
251 .the connection termnal of the connection panel in the _ _ 114 hol der
~are electrically connected with each other. 40 The connection-apparatus .
-according. to. claim38, wherein the first face is located on the backside
~of the second face. 5 41. The connection .apparatus accordi-ng to claim 38, °
further conprising a.slot for storinglfhe electronic apparatus. 42. The
~ connection apparatus. according-to claim4l, wherein the signal terninal
‘of the electronic apparatus and 10 the connection term nal of the

connect hendeanelrel @1leke reladar, VomrRlReld iwaal yaeenragiad with each ot her -
by storing the slot in the storage rack, the slot storing the eIectronLc

appar at us 4043. Thee coRmRetliiodN adppataaiuss AaEeaidding to Alaainm34], .15 wherein’
the second face is a face that faces,a face including the signal terminal’
- of the eheckrionitte dipatatiase whedddmred(amrumy¢baﬂx$mdﬁtmf|thestored |n
“ the slot. 44. The connection apparatus accordlng to cIa|n138 '
second face. .

5 "41; The connectlon apparatus accordlng to claim 38,

further compr151ng a slot for storlng the electronlc:

'apparatus |

42, The connectlon apparatus accordlng to clalm 41

’whereln ‘the srqnal terminal of the electronlc apparatus and

10 - the connectlon termlnal of the connectlon panel in the

holder are electrlcally connected w1th each other by storlng
‘the slot in the storage rack, the slot storlng the
electron1C'apparatus.. |
43; The connectlon apparatus accordlng to clalm 41,
'.15. whereln the second face 1is a face that faces a face
| rlncludlng the 51gnal termlnal of the electronlc apparatus
when the electronlc apparatus lS stored in the slot.
.44. The connectlon apparatus accordlng to’ clalm 38
whereln the flrst face is a face ‘that faces the connectlon
'_201.panel in the holder when the connectlon apparatus is stored._
- in the holder |
_45._ The connectlon apparatus accordlng to clalm 35
Wherein.thesflrst terminal 1s_dlsposed on the.frrst-face at
'a fixed.position correspondingjto the'positTOn of.theﬁ.

25 . connection. terminal provided-on the COnhection;panel.“



wherein the first face: is a . face: that ‘faces the connection 20 panel in
t he hol der when.the connection apparatus . is stored .in the holder. 45.. The
-~ connection apparatus accordi ng tocl aim 38, wherein the first terninal i's
‘di sposed on the first face at. ‘a fixed position corresponding to the
position of the. .25 connect.ion-termnal provided on the connection, paneld
115 . 46. The. connectlon appar at us ~according-to clai m 38, wherein
t he-second. terminal is-provided on the second face at a fixed p05|t|on'"
~correésponding to the position of the signal termnal provided on the
el ectronic. apparatus. 5 47. The cofinédtd 6n appar at us. according to claim
38, wherein the second terninal provided on the second faceis ‘novabl e.
.48. The ‘connection.: apparatus .according to claim47, wherein the second

terninal sig desrHy eforie-tsiesonbgactus BcAYindacomae i) apparatus
- according to claim47, wherein the second face includes holes, and the -

“second Jigirdinalties ddrsntd aldnindlo an pstrdantdeaf Yorotthe Geddiel i’folces - 50. A

storage rack system conpri sing: an-electronic apparatus which’ operateS';u_- -
- i ndependsantd yf i sk gruds thiiarh acrnﬁaﬂ:i:&mdlra; .td edsd. pors tsiognalf twdvemi nal - which
~.is exposed to the outside, for receiving or outputting a signal; :and a -
__st or age era_man ctemﬁmalng)ndnachédecm d:rhec elmaa:rmrus; apparatus. . -
5” '47. The connectlon apparatus accordlng to clalm 38,
wherein the second_termlnal prov;ded-on the_second faoeliS-
movable. | | |
.:48.-'The cOnnection.apparatushaocordihg to claim 47,
" wherein the second terminal s;ides oVer the.second_faoe.
10, 49. rfhe oohnettionhapparatus according. to Claim:47;
| ‘wherein thefsecond.facehinciudes.holesf_and the second -
:terminai-ispinsertablehinto.ah arbitrary ohe_of the_holes.
50; A storage rack system'comprisingr | |
an electronlc apparatus which operates lndependently
f.15 _and whlch 1ncludes at least one 51gnal termlnal .whlch is
. exposed to,the outside, for rece1v1ng or outputtlng a
signai' ahd | | |
| a storage rack for storlng the electronlc apparatus,:
whereln the storage rack includes:
f20' | ...lat least one holder ‘in the shape of a cav1ty for-”
'.Storlng the electronlc apparatus, and |
'a.connectlon panel 1nclud;hg,a_oonnection terminal:
soonneotihg With-the.signal termihal.of the.electronic |
"apparatus;-the_connection panei.beihg'provided ihgthe.hoider,n

25 . 51. :'The storage rack 5ystem_aCCOrdihg to claim 50,



wherein the storage rack includes: 20.at |east one holder in the shape. of
‘a cavity for. storing the el ectroni c apparatus; and a connection panel - :
i ncl udi ng. a connection termnal. -connectlng wi th the signal term nal of the
el ectronic. - apparatus, the connection panel being provided in the holder
25 51. The storage rack systeniaccordlng to claimb50; 116 -further: o
conpri sing a connecti on.apparatus, wherein_the .connection.apparatus - .
.includes: a first face - including a first ternlnal connectlng with the
~connection terminal provided on. the-cdh6eetion panel; 5 and ‘asecond face .
" includi.ng a second.term nal connecting. -wi.th the' S|gnal termnal .-of the
el ectronic- apparatus. "52. The storage rack systenlaccordlng to claimb51,

" \iherein, - y@p@hépecgﬁﬁfiggﬁgc Pgﬁﬁgtuﬁg S%&ﬁgfmkih th 20 co nection

apparatus, s stor int t & m" electronlc

.'apparatusc@ﬁﬁgéf@bncg§ﬁgggtgg lngghgbgal of. the connecti on panel in the

hol der "are electric y connected wth each other via: the connection

_-apparatus 15 HFiAtsignad - 1ﬂ%£@&§§§n9 f?P@tatg§m¥851p8 gEILNg .
predeterm ned signal pracessing of an input si , RESIh 8 Ebﬁhectlon
;neans to’ Nﬁécﬁbﬁﬁé&tiﬁna@@ﬁh@hﬁi prOVided on. the connection panel
5 and ' -
_ a second face including a second terminal connecting
..With the Signal terminal of the electronic apparatus
-52; The storage rack system according to claim 51,
'wherein, when ‘the electronic apparatus, along uith the
'101 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 w1th each other via the connection
apparatus
15 53. A signalgprocessing apparatus for performing
predetermnined signal processing of an input signal,
comprising: - |
| connection means to which another apparatus
is connected; -
.20 ' determiningsmeans“for.determining whether or not the
other apparatus connected with the connection means 1is a
. specific apparatus;
51gnal proceSSing means haVing tap. coeffiCients

computed in advance by learning, the signal proce551ng means.

25 performing signal processing of the input signal in



-is connected; . 20 deternining neans for-deternining whether or not the
ot her -apparatus connected with the connection-neans is a ...specific _
-appar at us; signaljprocessing.neans havi ng tap-coefficients conputed in
-advance by ‘learning, :the. signal processing neans 25' performng :
_signal ' processi ng of t he input signal in 117 .accordance with a. first or'
.second function by perfornlng an- arithnetic operatlon using the tap
~coefficients and the input signal and control neans for changlng t he -
~function of the signal. 5 processing by the signal- processing:-neans by
changi ng. the tap coefficients on thél §a5|s of a determnation result by.
‘the deternlnlng means, wherein the si gnal processing means includes: a-
storage unit: for storing the tap ‘coefficients; 10 and an arithnetic -
10perat|@%d6¥daﬁ6¥'dﬁﬁH(HfBﬂKbt dﬂ“&ﬁboddﬁfdﬁaﬂﬂdﬂ B gdig ss@ntnigolanneans,
~the arithmetic operation  -using the tap coefficients and the input signal, -
“and . t he ErtHdyEld opepertbidrmndinig Per frerd e ddrr ivighals Bad phecessing in
-.accordance with the first and-second functions -w thout changing the =~ = -
-TphyS|cahnpmﬁlgﬂgnﬁhxnamﬂ a CIFCUIt for perfornlng proceSS|ng speC|aI|zed'
- I’ one processing step. '

2 . -control means for changlng the functlon of the 51gnal

S'Jproce551ng by the 51gnal proce551ng means by changlng the
ff_tap coeff1c1ents on the ba51s_of:a_determ1natlon ;esult by
_the-déterﬁining meahs/_ | | .
.:..wherein.the_éignei.bfoCessing means includesf
| a storage'uhit fer_storing.the tap'edefficients;
10 and | IR "
| | an arlthmetlc operatlon unlt for performlhg, underg.'
fthe control of the control means, the arlthmetlc operatioh
'_u51ng the tap: coeff1c1ents and the 1nput signal, and
the arlthmetlc operatlon unlt performs the elgnal
h15h proeess;ng in accordance.w1th the_flrst and second functidns
without-éhehging.thehphySical cOhfightation-bf a cireuit for

':_performing.proceSSing specialized in one processing step.-



