1 DESCRIPTION SIGNAL PROCESSING APPARATUS, STORAGE

~ RACK, AND CONNECTION APPARATUS Technical Field The present

~ invention relates-to signal processing apparatuses, and more particularly-

relates to a signal processing apparatus for enabling, when a plurality of
apparatuses are connected with ane other, the apparatuses-to cooperate
in sharing the task of processing an |nbut“5|gnal by changing the function
of each apparatus, thus achieving a processing result of higher quality
than that achieved by independeént processing by a single apparatus.
~Furthermore, the present inve M -RIRBEIO storage racks and

ST ecﬁQ f’l?%gfﬂb‘r%]ore articularly relates to a. storage rack .
and a connec I6n appara Sxsily LOHHER RS Slectitie SoPRTARTHEEY

A_P@MME(AUdIO Visual) apparatuses, with each other. Background Art For .
example, digital VTRs (Video Tape’ Recorders) and DVD (Digital Versatile
Disc) players are used by connecting them to television sets for viewing

Tegﬂgilé elnl tollmages and audio played. Specifically, images and audio
played by 5 al VTR .or 'the like.are. supplled to a television set, 2 and

the d images are d%splalyed on.a screen, and the audio is
resen ventlon relates to srgnal proce581ng

apparatuses, and more partlcularly relates to a 51gnal -
proceSSLng apparatus for enabllng, when a plurallty of
apparatuses are connected w1th one other, the apparatuses to
Cooperate 1n sharlng the task of processrng an 1nput srgnal
by changing the functlon of each apparatus, thus ach1ev1ng a
processrng result of hlgher quallty than that achleved by -
. independent proce581ng by a sangle apparatus Furthermore,
the present 1nventlon relates to storage racks and | |
' connectlon apparatuses, and more partlcularly relates to a
storage rack and a connection apparatus for easily
connecting_eleetroaic apparatuaes, e.g., AV (Audio Viaual)

apparatuses, with each other.

‘Background Art

For example, digital VTRs (Video Tape Recorders) and
'DVD (Dlgltal Versatlle Dlsc) players are used by connectlng
them to televaslon sets for v1ew1ng and lz,stenlng to 1mages
and audio played. Spec1f1cally, ‘images and audio played by

-a digital VTR,or'the'like:are supplied to a television set,



output from a speaker. As described above, when the television set
_outputs the - images and audio played by the digital VTR, some of signal
processing circuits included in the television set do not particularly
perform processing. In other words, for example, when a component
signal is output fromthe digital VTR, a signal processing circuit for
converting a composite signal into a component signal in the television
set is not particularly required to pe"'rferm“"processing and thus idle. As
described above, when the television set and the digital VTR are
connected with each other, if a sighal processing circuit included in the
angd|difisiohltd ahdar Sighat precssdimgicifcuicinelkideddntha tigitaldir is
goo ergte in sharingé)&?e task of processing a signal such as an image or
CUsRY; : Wﬁ’hé’r-&@aﬁ ) ‘r?ﬁage and audio can be offered to a user. At the

same,time, fr gxample QY aRRRLAIUBRS SPg @éi%lfo‘?miggaltVERtt ts the
DVD player, and the television set operate independently. In orderto :

imgigudlisiag tainages anfeaudio playediby thewdigitekY TR the RYBha1
player, the . digital VTR and the DVD player need to be connected to the

Pregevisibndset LncethEswords, thedigital VIR, tied OX3 ptayesedndid thet

television set are generally provided with, at the back
particularly perform processing.

In other words, fér example, when a component signal is
output from the digitai VTR, a signal processing circuit.for
converting a composite signal into a component signal in the
television_set is not particularly required to perform
processing and thus idle, -
| As described above, when the televisién set and the
digital VTR are connected with each other, 1f a signal
proceséing circuit included in the televi;ion set and a
signal processing circuif included in the digital VTR |
cooperate in sharing the task of processing a signal such as
an image or_aﬁdio, a higher-quality image and audio can be
.offered to a user.

At the same time, for example, AV apparatuses such as
the digital VTR, the DVD player, and the television set
operate independently. .In order to view/listen to images
and audio played by the digital VIR and the DVD player, the
digital VTR and the DVD player need td be connected to the
television set.

In other words, the digital VTR, the DVD player, and



thereof, terminals, which are exposed to the outside, for receiving or
outputting images and audio. Output terminals of the digital VTR and the
DVD player and input terminals of the television set are connected with
one another by predetermined cables, thus allowin images and audio

thepiayed by Heldigial \PFR a8 1 DVD pRyertc5é otftptfrofthé e back
television set, For example, when two AV apparatuses are connecte

the%?t%%acﬁ%f#é‘r??h%é cgé]é;é\%lrearléaui?ex fg}gfgrln%g;fte% aﬁgeau%}lotﬁé"ﬁ%ethe fox

recbilef)and-R {Right):channelspconpecting the AV apparatuses Withninals
each other using cables is cumbersome. As the number of AV

of apparatuses td bé’tenmected: with DK@ apdthee increades, rsovdoesdheinal s
number of cables required for connecting the AV apparatuses with one

of dritfthelSCaple harlingSarrdigement &E fitis Bécodmes" Gonfplicalies ©Y

isclosure of Invention Embodiments of the present invention.enable a, .. . .

pre p%j:rg[@lcﬁ%%p%ég}sgess'to %%%éerga%; ?anlﬁlginﬁrﬁg %jskagé%r%%gésal né) Jéﬁy &

by st sighat by changing the-fuaction ol each apparatus, thusaehieving at he
processing result of higher quality than that achieved by independent

telprocessingsdy a single apparatus. Furthermore, embodiments of the

present G invention to easily connect electronic apparatuses with
For example, when two AV apparatuses are connected

with each other, three cables are required for images and
audio from the 1, (Left) and R (Right) channels. Connecting
the AV apparatuses with each other using cables 1is
cunmberscme. As the number of AV apparatuses to be connected

with one another increases, so does the number of cables

reguired for connecting the AV apparatuses with one
another. Cable handling {(arrangemeni, etc.) thus becomes
complicated.

Disclosure cf Invention

Embodiments of the present invention enable a
plurality of apparatuses to cooperate in sharing the task
of processing an input signal by changing the function of
each apparatus, thus achieving a processing result of
higher guality than that achieved by independent processing
by a single apparatus.

Furthermore, embodiments of the present



each other. Disclosed herein is a signal processing apparatus comprising
signal processing means for processing an input signal, the signal
processing means having a predetefmined function; determining means
_ for determining whether or not another apparatus is connected; and ,
InveBhttormeafs f6f Thaigingthenctich 6Fthe Sigrial fieesssing ffeansv 1 th
eacgegﬁ%enra mode in which the other apparatus is connected and a mode
in which the other apparatus is not connected. Disclosed herein is a signal

pracessingsnathags samprising a signal piogessipg stepsefprocessing At us

input signal, the signal processing step having a predetermined function;
compidietermiining step ofcdatermsiningowhethesorinot another epparatesisinput

connected; and a control step of changing the function of the signal

s19pfdeesdiig seiPbétveBr O RoUETA WhcH the e pparatiiege termined

fun%%ri“%%c;te apd g mode Jnwhich the othey apparatys Is not conpegted.. .
isclosed herein is a pr%gram comprising a signa progessmg step o

anoPFRCESSHgRNT NPYE signal, the sigaat pigcessing stepaving ameans  for
predetermined function; a determining step of determining whether or not

chaagother dgparatbisiscdmnmected; andteecortriol steb ofchangingyithe means
function of the signal processing step between a mode in which the other

LetyBBhrafus KEGhntbied Aha A iR Wiich 50R& bfher ppatatis i RGE e

andcgnﬁ%ggdin which the other apparatus is not connected.

Disclosed herein 1s a signal processing method
comprising a signal processing step of processing an input
signal, the signal processing step having a predeterminsd
functiecn; a determining step of determining whether or not
another apparatus i1is connected; and a control step of
changing the function of the signal processing step between
a mode in which the other apparatus is connected and a modé
in which the other apparatus is not connected.

Disclosed herein 1s a rogram  comprising a signal
processing step of processing an input signal, the signal
processing step having a precdetermined function; a
determining step of determining whether or not another
apparatus is connected; and a control step of changing the
function of the signal processing step between a mode in

which the other apparatus is connected and a mode in which



Disclosed herein is a recording medium having recorded therein a
program including a signal processing step of processing an input signal,
the signal processing step having aJpredetermined function; a
determining step of determining whether or not another apparatus is

the BhRigcted RS EontrS! Stepy of ERATHING the function of the signal
processing step between a mode.jn which th %@%ﬁ%ﬁ?aﬁ%t%%n@e recorded
connected and a mode In w |c€ﬁt e other apparatus Is not connected.

+he £selosed hergiisra sighal PEpcessing system. comprisig: firstandscep  of
second signal processing apparatuses, each of which including signal

Pro@REcESsing meansiforlprocessirg an input signalrthe signal preceissing step
means having aﬁrede,termined function; determining means for

A3V efernfining WhEthEF B iGEthe OtREr Sighal proceSing "apparafis €SP ©F
de+ SARREGLED: and.control G?aﬁ%@rd%%@ '”chaeﬁ %”rﬁé'%sof the signal . or o

processing means between a mode in which the other signal processing
and appafatusis connested-and-aanede, in wiieh the-pther-signat processing a1

apparatus is not connected. 6 In a first aspect of the invention, there is
propeovded astemge sacicfor storing@n electrdnicapparatustwisich apparatus

operates independently and which includes at least one signal terminal,

1S GIHICH IS Shosed t6'tHebiitside, fBF 1ebeiving of olffuttiitya Signaf the ot
con:SLQIRGE rack

Disclosed herein is & signal processing system
comprising first and second signal processing apparatuses,
each of which including signal processing means for
processing an input signal, the signal processing means
having a predetermined function; determining means for
determining whether or not the other signal processing
apparatus is connescted; and control meaﬁs for changing the
“functicen of the signal processing means between a mode in
which the other signal proccessing apparatus is connected and
a mode in which the other signal processing apparatus is not

connaected.



comprising: at least one holder in the shape of a cavity for storing the
electronic apparatus; a connection panel including a connection terminal
connecting with the signal terminal éf the electronic apparatus, the

Co?gecglopig:as]r{:el.abs%g .’Pr%\%d%%len t%%vheorll %,réra%nd@hcé)?gegtéo%roviciled a
apparatus ‘including: a first face including a first términal’ connecting with

st othereonnection teeminat provided oarthe eGanrection panel@nd=ac seconchich

face including a second .terminal connecting with the signal termjnal of the
5 éé 8e % udeg o

Ope%fe%?rsoniclgppgr%?us,I\}‘v }@fein?{/lv%en% & Electiohi apparatl‘]ﬁ‘st is storéd in °"°

sigths holdersthesignalterminal ofthesglestrenic apparatus and:theide, for
connection terminal of the connection panel in the holder are connected

TeCHithdsth otffer VIR TR ESEEtiorf apparatlié-in a settnd &SEct BF the T2Ck

compivention,:.thete isprovided: aiconpectiomappasattisfeeeleetricallyvity for
connecting an electronic apparatus which operates independently and

SEOLMIch incltides &t feast BReé SignaPRFMmal Sihictfis eXpoSsio-the Panel

incPutsidey for reeeiving-or Qutpulting: & signalMitha-Sterage rask eemprising a1
___aconnection panel including a connection terminal electrically connecting
“erfifhcthe Signal ferirf bf tHe' Sle GFSHC apparatusithe Conneetiorpanetne

beiDging pravided;in af leagt.ong fiolder in the shape of aneavitystheapparatus
. connection apparatus comprising: a first face including a first terminal
incEBARécting with the E6inectici Sermindl biovised orfithe tbhfiéctiohpanenal

conﬁ%g%%§%ya%gth the connection terminal provided on the
connection panel; and a second face including a second
terminal connecting with the signal terminal of <the
electronic apparatus, wherein, when the electronic apparatus
1s stored in the helder, the signal terminal of the
electronic apparatus and the connection terminal of the
connection panel in the holder are connected with each other
via the connection appraratus.

In a second aspect of the invention, there is provided
& connection apparatus for electrically connecting an
electronic apparatus which operates independently and which
includes at least one signal terminal, which is exposed to
the outside, for receiving or outputting a signal with a
storage rack comprising a connection panel including a
connection terminal electrically connecting with the signal
terminal of the electronic apparatus, the connection panel
being provided in at least one holder in the shape of a
cavity, the connection apparatus comprising: a first facs
including a first terminal connecting with the connection
terminal provided on the connection panel of the storage
rack; and a second face iIncluding a second terminal
cennecting with the signal terminal of the electronic

apparatus.



rack; and a second face including a second terminal connecting with the

signal terminal of the electronic apparatus. 7 In a third aspect of the

invention, there is provided a storage rack system comprising: an

electronic apparatus which, operates independently and which includes at

aston SGh TarTRT Yieh 15 2XpoStd B the-SLts s Tor oty or ¢
s tQUiRYLing a-signalsand asieragedack; for storingdhe releetonipa ratus which

apparatus, wherein the storage rack includes: at least one holder in the
opshape=cf a.cavitydforistorihg thecelectiaric appdratiss; asconheetian pamelsignal

including a connection terminal connecting with the signal terminal of the
LediBetrdic apiparatust theCormetfion pankl Beify pfovided fPthe Hofferving or

nd a connection apparatus including: a first face including a first terminal

o EERG wilh 1 SOnbction Mot b oh THe cotpeation F e
eRaneland-a secand face ingludipg a,second terminal connecting with the s :  at

signal terminal of the electronic apparatus, wherein, when the electronic
leapparatus; alongdwith the cohrectiom rapparatus, isstared inftbe helder,ing the

the signal terminal of the electronic apparatus and the connection .
< l@friral ofthe SdonmERHIGHF panefin the’ROIBEFafd elechitifly conriectetfing @
i each other via.the connection apparatis, Disdlgsedhereinis asignal . ¢
processing apparatus COmprl'ang\’CGnr?ectlon Mmeans to Which another -

cHAPPAAYB IS i c apparatus, the connection panel being provided

the

in the holder; and a connection apparatus including: a first
face including a first terminal connecting with the
connection terminal provided on the connection panel; and a
seccend face including a second terminal connecting with the
signal terminal of the electreonic apparatus, wherein, when
the electronic apparatus, along with the connection
apparatus, is stored in the holder, the signal terminal of
the electronic apparatus and the connection terminal of the
connection panel 1in the holder are electrically connected
with each cther via the connection apparatus.

Disclosed herein 1s a signal processing apparatus
comprising connection means tTo which another apparatus is
cennected; determining means for determining whether or not
the other apparatus connected with the connection means 1is a
specific apparatus; signal processing means having tap
coefficients computed in advance by learning, the signal
processing means performing signal processing of the input
gsignal 1n accordance with a Zfirst or second function by

performing an arithmetic coperation using



connected; determining means for determining whether or not the other
apparatus connected with the connection means is a specific apparatus;
signal processing means having tap cOBfficients computed in advance by
cxigaining, the.signal; processing means; perfarming signal processing ofthe e .
input signal in accordance with a first or second function by performing
faan atithmetie gperatoniising 7arnthe tap coefficientsand thesivputsigpalcy the
and control means for changing the function of the signal processing by
s iaa sigival Procassivty means by ehatlgiithedap-teefficientsos fthécients on
ba%s of a dg{g{grmination result by the determining means. The signal
“4510e8Ssifg eans TdiGdSs & Storage Uhittor- stofing'the B EodHiGiaRE; means .
rrand an grithmefic opetation, unitfor performing,under the control of the, . . =,
control means, the arlthme%c operation using the tap coefficients and the
stiopttsignahd he agthmetic operationunit pedorms the rsigRalyreeessipgration
in accordance with the first and second functions without changing the
unghysicar catffighpation sl a Eireqit forlperieamingprocassingspeeialized inmeans,
.one Erocessin ste?%.) According to the aboye disclosed signal processing

P gppratus!Signd prétessing Method frogfam, rétordifig et dhd ¢ “he
in%jgteal @@&E%ﬁi@g Sﬁ’ﬁ@ma'ﬂsc%%gﬂ@e%‘ﬁ!@?%‘%BE”OEmt performs the

signal processing in accordance with the first and second
functions without changing the physical configuration of a
circuit for performing processing specialized in onsa
processing step.

According to the above disclosed signal processing
apparatus, signal processing method, program, recording

medium, and



another apparatus is connected. The function of processing an input
signal is changed between a mode in which the other apparatus is
connected and a mode in which the ®ther apparatus is not connected.
According to a storage rack of the first aspect of the present invention, an

s1IRfektrBRic Eppardts whithGperatés idividuahyahasihich melrles at not

anol ?‘e%orér% : Q,Q'céeﬁfmi%a"cwﬁ'ﬁgﬁ ganc o 0 En%l’g?gg’ foc brofetSing
outputti a signal Is stored In a holder In the shape of a cavfty, and a

an Conpeetionterminal provided:-on-a cannegtian, panelipthe holdegis ch  the
connected with the signal terminal of the electronic apparatus. According

othtora gpppectionsapparatus.obthessecend aspectef the prasenthinvestion; her
a first face includes a first terminal connecting with a connection terminal

APPBIGAdEd 6f a'Onnetiioit paRél-of a storage rack including the connection
paﬂel in_a holder, the concnection pfa_lgglK in(jc:%ud,j@%thﬁi%osn@ggtsio%Ee{méqalthe

ccording £o. a storage .
eIectrTcarlIy co%nectlng With a g’lgnal términal of an electronic apparatus,

credbgd@ secondface includes.a seeong terminghbeonnecting.with the,sigpak - <
terminal of the electronic apparatus which operates individually and which

indincludesldtieastonie signatiterminall wivich is exposkdidethe outsidesfornal
receiving or outputting a signal. According to a storage rack system of the

terﬂﬁﬂf&sp&%%ﬁﬁhéﬁﬂﬁ%ﬁPSEd to the outside, for receiving or

outputting a signal 1is stored in a holder in the shape of a
cavity, and & connecticn terminal provided on a connection
panel in the holder is connected with the signal terminal
of the electronic apparatus.

According to a connection apparatus of the second
aspect of the present invention, a £first face includes a
first terminal connecting with a connection terminal
provided on a ccnnection panel of a storage rack including
the connection panel in a holder, the connection panel
including the connection terminal electrically connecting
with a signal terminal of an electronic apparatus, and a
second face includes a second terminal connecting with the
signal terminal of the electronic apparatus which operates
individually and which includes at least one signal
terminal, which is exposed to the ocutside, for receiving or
cutputting a signal.

According to a storage rack system of the third aspect

cf the present



9 invention, a storage rack for storing an electronic apparatus which
operates individually and which includes at least one signal terminal,
which is exposed to the outside, forreceiving or outputting a signal
includes at least one holder in the shaﬁe of a cavity for storing the

inveféckighic apparatusr dAE a coRRéctiohdFaneFihehidify a hneftdGrtronic
terminal connecting with the signal.terminal of the_electronic appar.

DD S o bar DA o e T R Rdldar Ao (e Shgte ™

1 ea Slisclosed signal pracessing. appaiatus, signakprosessing of aminpstit side,
signal in accordance with a first or second function is performed by an

for anthreetic.operationcusing: taplcoefficientgwhich arel womputed ineast one
advance by learning, and the input signal. In contrast, it is determined

no Lgiethidt of et SHGHREr dppafatté tonhedtad withtohhectidimEafsista™
specific apparatus. The _tap coefficients are changed on the basis of :

D o By B g FELE. AR e o

+erignal progessing is ehanged: I thisicase ssignal 1 progessing.means for the
performing signal processing includes a storage unit for storing the tap

elecoefficients;rarran wFithrnktic operationiunit for pedforpding gumderitheded in

control of the control means, the arithmetic operation using the tap
& cBefficfents and the input signal. The arithmetic operation unit performs

th%é@@gﬁ@%§e8§@gIgﬁgcoggggg disclosed signal prccessing

apparatus, signal processing of an  input signal in

th

accordance with a first or second function 1s performed by
an arithmetic operation using tap coefficients, which are
computed in advance by learning, and the input signal. In
contrast, 1t 1ls determined whether or not another apparatus
connected with connection means is a specific apparatus. The
tap coefficients are changed on the basis of‘a determination
result by determining means. Accordingly, the function of
signal processing 1s  changed. In this case, signal
processing means for performing signal processing incliudes a
storage unit for storing the tap coefficients; and an
arithmetic operation unit for performing, under the control
of the control means, the arithmetic operation using the tap
ceoefficlients and the input signal. The arithmetic operation

unit performs the signal processing in accordance



- 10 with the first and second functions without changing the physical
configuration of a circuit for performing processing specialized in one
processing step. Brief Description of the Drawings Fig: 1 is a perspective -
view showing an example of the configuration of an embodiment of a
bay-structure television set according to the present invention. Fig. 2 is a
perspective view showing the bay-structure television set having
electronic apparatuses stored thereid.CFig. 3 is a plan view showing an
example of the configuration of an in-bay connection panel 5. Fig. 4 is a
perspective view of an electronic apparatus 11 (12) viewed from the
witackbidef Figs 5 isralperspentivefviswishondngraniexampie @hthieng the
~ configuration of a bay adapter box 14. Fig. 6A is a plan view showing an
Phsshffhle S e Lol RRtohfofancddepidtinesaronfreetsnpanel 15A.
- orddg bBis a %aerg: vie ,sréowi{]%annexangule of the configuration of an
P- adap?errﬁac panea} 55 ?:ig. R aepéJ 888til%l\ﬂgwsstfﬁﬁving the bay
adapter box 14 having a removable back panel 15. Fig. 8 is a perspective
view showing the bay adapter box 14 having the removable adapter back
Br ipaheba5Br Figh Dhois afierspectivenviéwghowing an example of the - 11

.'Fig. 1 is a perspective view showing an example of the
configuration of an embodiment of a bay-structure television
set according to the present invention.

Fig. 2 is a perspective view showing the bay-structure
television set having electronic apparatuses stored therein.

Fig. 3 is a_plan view showing an example of the
configuration of an in*bay connection panel 5.

Fig. 4 is a perspective view of an electronic apparatus
11 (12) viewed from the backside.

Fig. 5 1s a perspective view showing an example of the
configuration of a bay adapter box 14.

Fig. 6A is a pLan view showing an example of the
configuration of an adapter internal connection panel 15A.

Fig. 6B is a plan view showing an example of the
configuration of an édapter back panel 15B.

Fig. 7 is a perspective view showing the bay adapter
box 14 having a removable back panel 15.

Fig. 8 is a perspective view showing the bay adapter
box 14 having the removable adapter back panel 15B.

Fig. 9 is a perspective view showing an example of the



configuration of the back panel 15 having movable terminals. Fig. 10 is a

sectional view showing the back panel 15 having the movable terminals.

Fig. 11 is a sectional view showing the back panel 15 having the movable

terminals. Fig. 12 is a perspective view showing another example of the

configuration of the back panel 15 having the movable terminals. Fig. 13

includes perspective views showing yet another example of the

configuration of the back panel 15-hdving the movable terminals. Fig. 14A

is a perspective view showing an example of the configuration of a

. connection plate 81. Fig. 14B is a perspective view showing an example

- conf itherconfigurationtofea paich platedB. Fig.HbE isA sidenaw shewing a1 s .
an example of the  configuration of the patch plate 83. Fig. 14D is a plan
vieWshowiflg &h éxarislé BPieel cohfigurshion bi the-patchaptter8idtig1 5
14E is a perspective view showing an example of the configuration of

' ha%ﬁ? nﬁ%ar@%@aé(\eic?ioﬁgﬁﬁ?%égs is a block diagram showing an

exarpgle of the celecuical.aonfiourafian,oidng DRYSIHELIE television set o
Fig. 16 is a block diagram showing an example ofthe con |gurat%n of a
hadMsigoaéprocessoel@e rnlihals.

Fig. 12 is a perspective view showing another example
of the configuration of the back panel IS'having the movable
terminals.

Fig. 13 includes perspective views showing yet another
example of the configuration of the back panel 15 having the
movable ferminals,

?ig. 14A is a perspective view showing an example of
the configuration of a connection plate 81.

Fig. 14B is a perspective view showing an example of
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 showing an example 6f the
configuration of the patch plate 83.

Fig. ;43 is a perspective view showing an example of
the configuration of current-carrying sections 89.

Fig. 15 is a block diagram showing an example of thé
electrical configuration éf the bay-structure television‘set.

Fig. 16 is a block diagram showing an example of the

configuration of a TV signal processor 106.



Fig. 17 is a block diagram showing an example of the configuration of the
electronic apparatus 11 (12). Fig. 18 is a-flowchart describing processing

- by the TV signal processor 106 (electronic apparatus 11 (12)). Fig. 19A is
a diagram for describing independent processing by the TV signal
processor 106. Fig. 19B is a diagram for describing independent
processing by the electronic apparatus 11. Fig. 20 is a diagram for
describing cooperative processirng Bythe TV signal processor 106 and
the electronic apparatus 11. Fig. 21 is a flowchart describing cooperative
processing performed by the TV signal processor 106 and the electronic

appamtud 111iEiga2@ i aldiagragr showingwaimexample:afithéd e of the
configuration of a signal processing circuit 113: Fig. 23 is a block diagram

condiditing BHPexshhp et the SonfigiatiorPsre REHSNG hpparatus for

leagning tap coefficients to.be stored in a coefficient storage unit 135, Fi
24 0 Towkah Gusei e T8Aimiis BIOCog By RS KarRAGeY the TV

siARpargks. Fig, 25 is @eblock diagramishoying ansxample of #g |

configuration of the coefficient storage unit 135. Fig. 26 is a flowchart
degtribing processmgdiyatineasighat prieessiig iorgut 1d3gaeldding a
classification - 13 -

processing by the TV signal processor 106.

Fig. 198 is a diagram for describing independent
processing by the electronic apparatus 11.

Fig. 20 is a diagram for describing cooperative
processing by the TV signal processor 196 and the.eleétronic
apparatus 11.

Fig. 21 is a flowchart describing cooperative
processing performed by the TV signal processcr 106 and the
electronic apparatus 11. |

Fig. 22 is a diagram showing an éxample of the
coﬁfiguration of a signal processing circuit 113.

Fig. 23 is a block diagram showing.an exanple of the
configuration of a learning apparatus fof learning tap
coefficients to be stored in a coefficient storage unit 135.

Fig. 24 is a flowchart.describing“léarning processing
by the learﬁing apparatus.

Fig. 25 is a block diagram showing an example of the
configuration of the coefficient storage unit 135.

Fig. 26 is a flowchart describing processing by the

signal processing circult 113 including a classification



adaptive processing circuit. Fig. 27A is a diagram for describing _
independent processing by the TV signal processor 106. Fig. 27B is a
diagram for describing independent processing by the electronic
apparatus 11. Fig. 28 is a diagram for describing cooperative processing
by the TV signal processor 106 and the electronic apparatus 11. Fig. 29
is a block diagram showing an example of the  configuration of an
embodiment of a computer accordin {0 the present invention. Best Mode
for Carrying Out the Invention Fig. 1 is a perspective view showing an
example of the configuration of an embodiment of a bay-structure
adaplevistorp setascdrdihg-ibrteigresent invention. A TV (Television) rack 1,
which is a casing of the apparatus, is provided with a CRT (Cathode Ray

TubeY% af the C&nfer Ot BFF BPpdiPFortiSs of iRthgncRee BRI Itef)
; jghty-channel h t and right of the CRT
BB O ol ol

2. The lower portion of the front fa rac

baysi4A, 4BG 4R, 4Eagnd A dierginafter Hhgbays oMz are
referred to as the bays 4 when it is unnecessary to distinguish one from
prafedtliars. bya thike bagps trars formed mrthietshapk .of cavities so as to

Fig. 28 is a diagram for describinq cooperative
précessing by the TV signal pchessor 106 and the electronic
apparatus 11.

Fig. 29 is a block diagram showing an example of the
configuration of an embodiment of a computer according to

thé present invéntion;

Best Mode for Carrying Out the Invention

Fig. 1 1s a perspective view showing an example of the
configuration of an embodiment of a baywétructure television
set according to the present invention.

A TV (Television) rack 1, which is a casing of the
: aﬁparatus, is provided with a CRT {Cathode Ray Tube) 2 at
the center of the upper portion of the front face and L
{Left) channel and R {Right} channel speakers 3 on 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 A4F.
Hereinafter, the bays 4A to 4F are referred to as the bays 4

when it is unnecessary to distinguish one from the others.



store electronic apparatuses such as a digital VTR and a DVD player
which operate independently and which have at least one signal terminal,
which is exposed to the outside, for 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 below, having a
connection terminal connecting with a signal terminal of an electronic
apparatus stored in each of the bayst4. 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 5 ¢o stye rélativelyfarmgeseledtroriibappheatusestsucivas thesdigitabs to
VTR, the bay 4G is shaped as a small cavity so as to store a relatively

St%*f_ﬁgl?él%ﬁﬁ)éﬁféi‘apﬁa‘r’;ﬁﬁ%&a?as %%fHuPa? 'p%oﬁ_é%ir%ﬁém&’i‘(%e@@&maa DVD
L L s A st

onnection panel'havingac lon ter connec
ondenningh of aa AlGieonic arpatatuss stargd dherein, Singe thedoshay  ror
connection panel in the bay 4G connects with the signal terminal of the
reamall rejectronic Bppatadtus saclyas Mse cettlar phone;ribe irckayt face of
connection panelin the bay 4G differs from the in-bay connection panels
cadhPthetFl LA Fo AFL HNRIPEOIHER Witk hthersigRaiRemminarisiahéon

par!gﬁ.g%el?g&rgr.]icﬁepansgtfcﬁgsb}%?l_ %Jé: hcﬁasstggi%%iéa 'QQi%w, having a
connection terminal connectiﬁg'with & silgnal terminal of an
electronic apparatus stored in each of the bays 4.

A bay 4G, which is also formed in the shape of a cavity,
is provided at the right front side ofrthe top face of the
TV rack 1. Whereas the bays 4A to 4F are shaped as large
cavities so as to store relatively large electronic
apparatuses such as the digital VIR, the bay 4G is shaped as
a small cavity so as to store a relatively small electronic
apparatus such as a cellular phone or a PDA (Personal
Digital Assistant). The interior of the bay 4G is provided
with an in-bay cqnnection panel having a connection terminal
connecting with a signal terminal of an electronic apparétus
stored therein. Since the in-bay connection panel in the
bay 4G connects Qith the signal terminal of ﬁhe small |
electronic apparatus such as the 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

the signal terminals of the large electronic apparatuses



Fig. 2 is a perspective view of the bay-structure television set shown in
Fig. 1 in which electronic apparatuses are stored in the bays 4. In the
embodiment 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 electronic apparatuses compliant with
the.bay-structure television set (fer @tample, electronic apparatuses
manufactured by the same manufacturer as that of the bay- structure
television set). Without the use of the bay adapter box 14, the electronic

sudppesattisesdilganch12 ¢an be stored directly in the bays 4. In contrast,
the electronic apparatus 13 is an electronic apparatus not compliant with
thefBdl~sttuctBiré tBlRYERFT st forokampld, aheldotrpnictappatratts

- rg‘afgléff\ggurgd tby %manufactur.er different from that of the bay-structure

e eI Sh sef "By LRIy the Bayaddptdrbsd 49k 15 elek#8REGpparatus

appey a0 bestored inthe bay 4, T@geag%r%re% of the bays 4 (the same

applies to the bay 4G) can be provided With covers, similar to that
prauidenhat ataprinaerionssiotaka VIR. &1 this casa.cthesgustrande 1

kept out of the interior of the bays 4 - 16 having no electronic apparatus
andsthledptiferéinored 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
electronic apparatuses compliant with the bay-structure
television set (for example, electronic apparatuses
manufactured by the same manufacturer as that of the bay=-
structure television set). Without the use of the bay
adapter box 14, the electronic apparatuses 11 and 12 can be
stored directly in the bays 4.

In contrast, the electronic apparatus 13 is an
electronic apparatus not compliant with the bay-structure
felevision set (for example, an electronic apparatus
manufactured by a manufacturer different from that of the
bay—étructure television set). By using the bay adapter box
14, the electronic apparatus 13 can be stored in the bay 4.

The apertures of the bays 4 (the same applies to the
bay 4G) can be provided with covers, similar to that
provided at a tape insertion slot of a VTR. In this case,

the dust can be kept out of the interior of the bays 4



Fig. 3 is a plan view showing an example of the configuration of the

. in-bay connection panel S provided on the internal front face of each of
the bays 4. The in-bay connection panel S has terminals for exchanging | _
signals among electronic apparatuses, such as RGB (Red, Green, and -
Blue) output terminals 21, RGB input terminals 22, audio output terminals
23, audio input terminals 24, an output S (Separate (Special/Super))

~ terminal 25, an input S terminal 26, &k IEEE (Institute of Electrical and
Electronics Engineers) 1394 terminal 27, a USB (Universal Serial Bus)
terminal 28, and a power terminal 29. The RGB output terminals 21 are
havienginads ireoutpoiiing RoRasignals, whicheaiedmage isignals (image

' data) obtained by the bay-structure television set, to an electronic

appamtus stbbed irpthelb 14T s RGE hput terrpirpls=22 Greterminals

for inputting RGB sig}r;als_out ut from the electronic apparatus stored in

COnBERRAH 15 The® bab Shrubire 8IS RROF St THe BRI ovtpoE BFAfs&ls o
che?3 AEpURInAlS for outputting: L and R chappel qudio signals obtained

by the bay-structure television set to the electronic Xgparatus stored in
therhay 4nThe pudisninput tefnipaise34 grentegminalsfordneutiing Land R

channel audio signals output from the electronic apparatus stored in - 17
excirnigiyng t¢ irnbdys senctute talevsionrsiet. BpeuputiSes, such as RGB
{Red,. Green, and Blue) output terminals 21, RGB.input
terminais 22, audio output terminals 23, audio input
terminals 24, an output S {(Separate {Special/Super))
terminal 25, an input 5 terminal 26, an IEEE {Institute of
Electrical and Electronics Engineers) 1394 terminai-27, a
USB {Universal Serial Bus) terminal 28,-and a perr terminal
29.

The RGB output terminals 21 are terminals for
outputting RGB signals, which are image signals (image data)
obtained by the bay-structure television set, to an
electronic apparatus steored in the bay 4. The RGB input
terminals 22 are terminals for inputting RGB-signals output
from the electronic apparatus stored in the bay 4 to the
bay-structure television set. The audioc 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 L and R channel

audio signals output from the electronic apparatus stored in



terminal 25 is a terminal for outputting a luminance signal and a color
signal, which are image signals obtained by the bay-structure television
set, to the electronic apparatus stored in the bay 4. The input S terminal
26 is a terminal for inputting a luminance signal and a color signal output
from the electronic apparatus stored in the bay 4 to the bay-structure
television set. The IEEE 1394 terminal 27 is a terminal for performing

- communication compliant with the- 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

theopjiant withthe USE standard etveen theshaysstructure telgysi t s
A and the electronic apparatus stored in the bay 4. The power terminal 29 is
“teatenainal forisupplyirgmpower ffom the bayistricture télevisionrges te theal
electronic apparatus stored in the bay 4. In the embodiment of Fig. 3, the
ANREB BT tefrfiftRly 2D W RS ingit Enmia8 2bstbddis eftput the
erminals, 23 theebiudio input terminal'ts024t' the ou]hjtgutSterminal 25, the =

Pa Ut S T iRal 6 the TEEE 1399 tefminal 57 She USB mrmAar 3525R3
stdhegower terminak2% are disposeghgr the da-hay,connsgtiqnspanglS-at a1

predetermined positions. Fig. 4 is a perspective view of an example of the
fomonﬁguratibn@fahémﬁegm@am Eh@l2) coaiptiant4i h@ adithhtheput
frggyt-:sggucéljl_rgctglfgl;ﬂ%n 23{5&:@%@? \Q%Vgggc];rojr_?l ‘the bay 4 tc the
bay—structﬁre'television set. The IEEE 1394 terminal 27 is
a terminal for performing commﬁnication compliant with the
IEEE 1394 standard between the bay-structure television set
and ﬁhe electronic apparatus Stqred in the bay 4. The USB
terminal 28 is é terminal for performing communication
compliant with the USB standard between the bay-structure
television set and the electronic apparatus stored in the
bay 4. The power terminal 29 is a terminal for supplying
power from the bay-structure television set to the
electronic apparatus stored in the bay 4.

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

21, the RGB iﬁput terminals 22, the audio output terminals
23, the audio input terminals 24, the output S terminal 25,
the inpput S terminal 26, the IEEE 1394 terminal 27, the USB
terminal 28, and the power terminal 29 are disposed on the
in-bay connection panel 5 at predetermined positions.

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

configuration of the electronic apparétus 11 {1Z) compliant



the backside. A back panel of the electronic apparatus 11 is provided with
RGB input terminals 31, RGB output terminals.32, audio input terminals
33, audio output terminals 34, an input S terminal 35, an output S
terminal 36, an IEEE 1394 terminal 37, a USB terminal 38, a power
terminal 39, and the like. The bays 4 of the bay-structure television set are
each formed with a size capable of storing the electronic apparatus 11.
The RGB output terminals 21 to the pewer terminal 29 of the in-bay
connection panel S are disposed at positions to be electrically connected
- with the RGB input terminals 31 to the power terminal 39 of the electronic

m@ppan@tug@awhenélﬁel@cﬁem@@mat%étl is.gtared inthebayed rrom
Accordingly, the electronic apparatuses 11 and 12 compliant with the

Ehédyastiuctdee. television set are designed to be electrically connected with
the_bay-structure television set without using cables by simply storing, by

a dserafie éi%Eﬁ%mE’%pb%?atﬁéeﬂqﬁ‘ﬂﬁ’éBaﬁﬂPBy%'%’rﬁlgltheléle@tf@médEd
e R T Ve e S
ingaiRerdadhabaw syyclugs televisionset Accardinglys the elegironie,,+

apparatuses 11 and 12 can be electrically 19 connected with each other
temmﬂﬂnRL%ﬁK;e&de&byumnﬁWterm;nai 36, an IEEE 1394 terminal
37, a USB terminal 38, a power terminal 39, and the like.

The_bays 4 of the bay-structure television set are each
formed with a sizé capable of storing the electronic
apparatus 1i. The RGB output terminals 21.to the power
terminal 29 of the in-bay connection panel 5 are disposed at
_pbsitions to be electrically connected with the RGB input
tgrminals 31 to the power terminal 39 of the electronic
apparatus 11 when the electronic apparatus 11 is stored in
the bay 4.

Accordingly, tﬁe electronic apparatuses 11 and 12
compliant with the bay-structure television set.are designed
to be electrically connected with the bay-structure
television set without using cables by siﬁply storing, by a
user, the electronic apparatus 11 in the bay 4. |

By storing the electronic apparatuses 11 and 12 in the
bays 4 of the bay-structure television set, thé electronic
apparatuses 11 and 12 are electrically connected with each
other via the bay—étructure television set. Accordingly,

the electronic apparatuses 11 and 12 can be electrically



storing, by the user, the electronic apparatuses 11 and 12 in the bays 4.
As described above, electronic apparatuses can be electrically connected
with each other by simply storing, by the user, the electronic apparatuses
in the bays 4. When an electronic apparatus stored in the bay 4 is, for
example, a playback-only electronic apparatus, such an electronic
apparatus is not required to have input terminals for images and audio. At
the same time, the playback-only electronic apparatus is not the only
apparatus to be stored in the bay 4. For example, an electronic apparatus
capable of both recording and playing signals may be stored. Such an

corglectrenic apparatysis pravided with soth ipuhterminals and outpyt 1
. terminals for images and audio. Preferably, the in-bay connection paneFS
stqFi@) provided mshe inteher efleadtrohthe baysalrhas) adspdsitiensd 12
. corresponding to terminals of all electronic apparatuses that can be
0 s&@r%dqﬁ}fﬁe‘gay 4, terminals electrically connecting with the terminals of
the,electronic ratuses. In this case, some of the terminals proyided
on %h% %?ggf g}(:)g)rém) r%egttl%onv&a{ne?%erﬁgff %%Jigﬂeac})éf)aern%%nlésghs tﬁg%l ctronic

el RPpaatisISiotashindhe bay.d: However, bis,dsngla pioblen. 52048y, by
described above, the electronic apparatuses 11 and
the user, the electronic apparatuses in the bays 4.

‘When an electronic apparatus stored in the bay 4 is,
for example, a playback-only electronic apparatus, such an
electronic apparatus is not required to have input terminals
for images and audio.

At the same time, the playback-only electronic
apparatus i1s not the only apparatus to be stored in the bay
4. For example, an electfonic apparatus capable 9of both
recording and playing signals may be stored. Such an
electronic apparafus 15 provided with both input terminals
and output terminals for images and audio.

Preferably, the in-bay connection panel 5 (Fig. 3)
_prbvided in the interior.of each of the bays 4 has, ét
positions corresponding to terminals of all electronic
apparatuses that can be stored in the bay 4, terminals
electrically connecting with the terminals of the electronic
apparatuses. 1In this case, some of the terminals provided
on the in-bay connection panel 5 may be idle depending on
the electronic apparatus stored in the bay 4. ~However, this

is not a problem.



12 are compliant with the bay-structure television set, and the RGB
output terminals 21 to the power terminal 29 of the in-bay connection
panel 5 are arranged at positions to be electrically connected with the
RGB input terminals 31 to the power terminal 39, respectively, of the
electronic apparatus 11 or 12 when the electronic apparatus 11 or 12 is
stored in the bay 4. By simply storing the electronic apparatuses 11 and
12 in the bays 4, the electronic appamtuses 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

th%§"%§¥§&‘ﬁ%@&ﬁ@ﬁ&r@ iﬁtﬁ@f@l@i&%wﬂ&@% @Xﬁamﬁsé%m_ii@a%d

of the electronic apparatus 13 may not be electrically connected with the"
12 coreespomginoetetminiats of e lrepay conretina fanbt biscicanse ¢he  and

terminals are arranged at different positions. More likely, many terminals

theofffe efatiRitic hppaRdd $3ate Fbt &6t aRRuE iffetbichtlespnaingthe
erminals of the_in-baé/ conne tion panel 5. The eIeEctronic. %pparau%sol%e

R EOTAIART WP thE Bay: stfudttire IGVISIGN Sef Sa BE casty an
e1cRleclically Fonpaeiedouith fhe-Ray-sluelyte television sehusingdhe 1bay,
adapter box 14. 21 Specifically, Fig. 5 is a perspective view showing an
the power terminal 39, respectively, of the electronic
apparatus 11 or 12 when the electronic apparatus 11 or 12 is
stored in the bay 4. By simply storing the electronic
apparatuses 11 and 12 in the bays 4, the electronic
apparatuses 11 and 12 can be electrically connected with the
bay-structure television set.

In contrast, the electronic apparatus 13 is not
compliant with th@_bay~étructure television set. When the
electronic apparatus 13 is stored directly in the bay 4, the
terminals of the electronic apparatus 13 may not be
elecrrically connected with the corresponding ferminals of
the in-bay connection panel 5 because the terminals are
~arranged at different positions. More likely, many
terminals of the electronic apparatus 13 are not connected
with the corresponding terminals of the in-bay connection
panel 5; |

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

bay adapter box 14.



-slo

example of the configuration of the 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 from the front side thereof. The electronic
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 4of the
bay-structure television set. Accordingly, the electronic apparatus 13 is
electrically connected with the bay-stiucture 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

whagse front side; faces the s@tﬂéﬁas@%@g@&ad@t%@@%a@a@ﬂ@Ban

whose front side faces the backside of the bay adapter box 14. In other
exanpitls, gifentbattbe SiottAk sicle of the bay aalaptetapie t4isthel fiont,
the in-adapter connection panel 15A is provided at the front side and the

addpter back paReItEB ROProvidéd aPeBaRSidel Ely. B iRedBY piafred

vie howing. exa Ies of th con{t uratlons of the in-adapte
\%@m%} pégﬁeltfs §5the Sda ercba&npane?ﬁg%r#s |ﬁtrF1Le?’ from the

£ rcﬁ{%CtEPfH% apparalis 13 tf@e'”e@%k?@oﬁ@&”%%@@n%% 19A ha$ stored

corresponding connection terminals at positions to be connected with
in sigraltermindlsgirevided:22L Hn thedvack panelofatplestronic:agparatus

not compliant
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
bay~structure television set.

' Specifically, the back sectién of the bay adapter box
14 is provided with a back panel 15. The back panel 15
includes an in-adapter connecticn panél 15A whose front side
faces the slot 14A side and an adapter back panel 15B whose
front side faces the backside of the bay adapter box 14. In
other words, given that the sliot 14A side of the bay adapter
pox 14 is the front, the in-adapter connection panel 15A is
provided at: the front side and the adapter back panel 15B is
provided at the backside.

Fig. © includes plan views showing examples of the
configurations of the in-adapter connection panel 15A and
the adapter back panel 15B.

As in the electronic apparatus 13, the in-adapter

connection panel 15A has corresponding connection terminals

at positions to be connected with signal terminals provided



with the bay-structure television set (hereinafter referred to as a
non-compliant electronic apparatus) when the non- compliant electronic
apparatus is stored in the bay adapter box 14. Non-compliant electronic
apparatuses have signal terminals arranged at different positions, for
example, depending on the manufacturer. As shown in Fig. 6A, for each
manufacturer, the in-adapter connection panel 15A has terminals
connecting with signal terminals provided-on the back panel of the

. non-compliant electronic apparatus manufactured by each manufacturer,
the terminals of the in- adapter connection panel I5A being arranged at

onfi¥ed posionseqiespondina-inbe.ional tagynalealine gonc camplag:
electronic apparatus. Fig. 6A shows in-adapter connection panels 15 for
w1 plonidompliant stectonic- @ppaiatuses. oranséactytesray: mapuiactHers Ared
B, and C. In contrast, as shown in Fig. 6B, the adapter back panel 15B
Lo a8 RGBIRPGORMhirATE4 £ 16 8 TowerteARIPAL2S Uat fixetigrositionsnon -
coiresggndeiggctg the RGB output terminals 21 to the power terminal 29
e €1

COTRovided on the Th-bay CorRBeton PandlS (Fi§ 5% the by 4By &ofRger
bothe fay adapter box 14 in the bay 4 so that the adapter back panel 15B
can face the in-bay connection panel S in the bay 4, the RGB input
termimats=4id thenpoweeterminal 4 9:2% pravided onithe adaptardack
panel 15B are electrically
terminals arranged at different positions, for example,
depending on the manufacturer. As shéwn in Fig. 6A, for
each manufacturer, the in-adapter connection panel 152 has
terminals connecting with signal terminals provided on the
back panel of the non-compliant electronic apparatus
manﬁfactured by each manufacturer, the terminals of the in-
adapter connection panel 15A being arranged at fixed
positions corresponding to the signal terminals of the non-
compliant electronic apparatus. Fig. 6A shows in-adapter
connection panels 15 for non-compliant electronic
apparatuses manufactured by manufacturers A, B, ang C.

In contrast, as shown in Fig. 6B, the adapter back
panel 15B has RGB input terminals 41 to a power terminal 49
at fixed positions corresponding tc the RGB output terminals
21 to the power terminal 29 provided on the in-bay
connecﬁion 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 connection panel 5 in the bay

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



connected with the RGB output terminals 21 to the power terminal 29,
respectively, provided on the in-bay connection panel 5 in the bay 4. The
terminals provided on the 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 15B. Even a
non-compliant electronic -apparatus can be electrically connected with the
bay- structure television set (and,fugthiermore, 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

prdwMingithen in-adapigs seRREEHNND éﬁ&%r%@ngk%teﬁb@m%
compliant electronic apparatus and by storing the bay adapter box 1

corfradrigethendiincoimpliGEelevtromit appardtng 1storsd thereindn thebay 4.
Accordingly, the user can easily establish a connection with a

teWé&mgﬁlantr&é&ﬁﬁﬁé‘éﬁbé{ratﬁ’é'.oﬁ@Gé%ﬂﬁéd‘%{ﬂ)vbﬁlﬂk@y connection
non-compliant electronjc apparatus can easily be connected with the

be egly-s%trulc%u?eh?el%\%gioﬁ{ﬂ'set via the bay adapter box 14. In this case, the

usemBuskRigpALS theovaralibay adapter box Idhaving theinadaptey

connection panel 15A corresponding to the non-compliant electronic
pargpparafusa r 24 cbamnexanpley asishovnria $xignd the bay eslaptertiox &n
input terminals 41 to the power terminal 49 provided on the
adapter back panel.15B. Even a non-compliant electronic.
apparatus can be electrically connected with the bay-
structure television set (and, furthermore, with another
electronic apparatus stored in the bay 4 via the bay-
structure television set) by storing the non—compliant
electroni; apparatus in the béy 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 nonwgompliant electronic apparatus.

As described above, the non-compliant electronic
apparatus'can easily be connected with the bay-structure
television set Via_the bay‘adapter box 14. In this case,
the user must prepare the overall bay adaptervbox 14 having
the in-adapter connection panel 15A corresponding to the

non~compliant electronic apparatus.



can be formed using the removable back panel 15, which can be
removed from the remaining section. In this case, the user is not required
to prepare the overall bay adapter box 14 for each manufacturer of
non-compliant electronic apparatuses. It is only necessary to exchange
the back panel 15. In this 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- panel-15 are engaged (connected) with
the terminals on the backside of the non-compliant electronic apparatus.
In other words, the non-compliant electronic apparatus may be

conngcted witithe Qﬁé"%ﬂ&&ﬂreﬂ?'%\/ﬁg@n $et %étoﬂQQ’ é@i@ﬁﬁc@_%y Box 14
the overall bay adapter box 14 having the non- compliant electronic
carappardtsssidredstheceibhdlesnativety, 4he aok-compdiant lecirabich can
apparatus may be connected with the bay-structure television set by
be gighryeth HeoBay-2ealbRtwithi e fst-Edmpliant Bledifohic GpparattBe
_the back panel 15 having the in-adapter_connection_panel 15A connect%i
USSigt e b STHIARE TcorE bBaritts Tk bl 15Tk be-o*

14 fegped hyrinfegiating he-8: adapies conpgeionpanel L2404, the

~adapter back panel 15B. Alternatively, the in-adapter connection panel
appk/sanddbe adaptésback paneldbbseary besermeraklfge2bhkoback
example, as shown.in Fig. 8, the back panel 15 may

panel 15. In this case, the non-compliant electronic
apparatus may be stored in the bay 4 while the terminals
provided on the in—adapter connection panel 157 of the back
panel 15 are engaged (connected) with the terminals on the
backside of the non-compliant electronic apparatus. In
other words, the non~compliant electronic apparatus may be
connected with the bay-structure television set by storing,
in the bay 4, the overall bay adapter box 14 having the non-
compliént electronic apparatus stored therein.
Alternatively, the non-compliant electronic apparatus may be
connected with the bay-structure television set by storing,
in the bay 4, along with the non-compliant electronic
apparatus, the back paﬁel 15 having the in-~adapter
connection panel 15A connected with the non-compliant
electronic apparatus.

The back panel 15 may be formed by integrating the in-
adapter connection panel 15A and the adapter.back.panel 15E.

Alternatively, the in-adapter connection panel 15A and the

adapter back panel 1i5B can be removable.



be formed so that only the adapter back panel 15B is removable from the
bay adapter box 14. In the embodiment of Fig. 8, the removable adapter
back panel 15B is provided with a male pin group 16B including a
plurality of male pins, and the bay adapter box 14 is provided with a
female pin group 16A including a plurality of female pins. When the bay
adapter back panel 15B is attached to the bay adapter box 14, each male
pin forming the male pin group 16B gfthe adapter back panel 15B is
engaged with the corresponding female pin forming the female pin group
16A of the bay adapter box 14, thus electrically connecting the bay
adapter tackdpans 15 atbine Bradepler SoNMGRlNNANG,LRe O 8enay
bay adapter box 14 with each other. In other words, the RGB input
be terminalg 4dototthet powey terhenal dfrpirevided o therasapteysack panel
. 15B are electricallg connected with predetermined male pins forming the

CemONEIE g i1 6B 2akd the:@rmiris Brvidedl-on the in-adapter
connection panel 15A are electrically cgnnected with predetermined .
formith S T emte Abrons Te ERRUIY LA e B back

- paf@mingghe ;ale Hin GEURL6H of tﬁ%ﬂgaetfﬁ_bs%ﬁg”%%?w&t HB8ng 2
corresponding female pin forming the female pin"group 16A of the bay

pladapter hoxt 1dallowsithe R@GBdnpitdepmaipalsdhibtostherpoweresrginal
49 provided on the adapter back panel 15B to be electrically 26

ProBhfigeiettiih the EBRéSpattingierminaldProvieidigh thie a plurality

of female pins. When the bay adapter back panel 15B is

attached to the bay adapter box 14, each male pin forming
the male pin group 16B of the adapter back panel 15B is
engaged with the corresponding female pin forming the female
pin group 16A of the bay adapter box 14, thus electrically
connecting the bay adapter back panel 15B and the in-adapter
connection panel 15A of the bay adapter box 14 with each
other. In other words, the RGB input terminals 41 to the
power terminal 49 provided on the adapter back panel 15B are
electrically connected with predetermined male pins forming
the male pin group 168, and the terminals provided on the
in-adapter connection panel 15A are electrically connected
with predetermined female pins forming the female pin group
16A. Engagiﬁg each male pin forming the male pin group 16B
of the adapter back panel 158 with the corresponding female
pin forming the female pin group 16A of the bay adapter box
14 alliows the RGB input terminals 41 to the power fterminal

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



in- adapter confectlon panel 15A via the female p|n group 16A and the
male pin group 16B. As described above, in a case in which the in-adapter -
connection panel 15A has connectlon terminals connecting with signal.
‘terminals of a‘non-compliant electronic apparatus manufactured by each
manufacturer at fixed positions corresponding to the positions of the .
. signal terminals, for example, as shOV\@én Fig. 7,.even when the back
.panel 15 is removable, it is still necessary to have the back panel 15.with
the in-adapter connection panel 15A having the connection terminals at

ihe fixed positi orres ondln e positions; of the signal terminals
- of the noEril (“?{)&rﬁghan elec ronlc ‘f&fbg mETTARRHSd By @déAed on the

‘mam&i ger, r e an.example qf the
- imanudaeluierchig: 9ds A g@%@y e g 162

configuration of the back panel 15 conforming to hon- compl

- ar@patestused manifaciureddylaplurality of (or all) manufacturers.
Specifically, in the'embodiment of Fig. 9, terminals 53 and 54 which are

prov%@d%ﬁ%ﬁ%aﬁ@‘t@nné@ﬂ@ parre 15A @andavhicheonreddapter
aé%ermlnals off\ N %ﬁpllant electronic apparatus are movable. In

“Other words, B fermindls 53 AndREHBOMIverms Fobiopsnnect ing
wennsslaco dhesicnaleroinals gliie AYESYTRI plectronic <
. apparatus. -~ -
apparatus manufactured by each manufacturer at flxed

' positions correspondlng ‘to the p051tlons of the 51gna1
termlnals, for example,‘as shown 1n Flg 7, even when the
back panel 15 is removable, 1t is Stlll necessary to have.
‘the back panel 15 w1th the in- adapter connectlon panel 154
haV1ng the connection terminals at the flxed p031t10ns
correspondlng to the posztlons of the SLgnal termlnals of
the non- compllant electronlc apparatus manufactured by each
manufacturer |

Fig. 9 is a perspective viewrshOWing an example of the
configuration of the back panel 15 conforming to non-
compliant electrenic apparatusearmanufactured by a piurality
~of (or alil) manufacturers. |

Specifically, in the embodiment of Fig. 9, terminals 53
and 54 which are provided on the in~adapter connectien,pauel
152 and which conniect tq signal terminals of a non—eompliant
electronic apparatus are movabie. In other words, the
terminals 53 andtSQ cau be.moVed to pesitions connecting to

the signal terminals of the-aonmcompliant electronic



In the embodiment of Fig. 9, only the two terminals 53 and 54 are shown
on the in-adapter connection panel 15A in order to simplify the drawing.
In the embodiment of Fig. 9, the in-adapter connection panel 15A is made
-of a plurality of slit plates 51. Specifically, the slit plates 51 are formed by,
for example, conductive flat plates (thin films). Each of the slit plates 51
has slits (holes) 52 arranged in a grid. The terminal 53 (54) can be moved
along the slits 52 in the directions.indigated 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
62. The insulator 62 nearest to the adapter back panel 15B is
ixed to a bottom plate 61. The insulators 62 are arranged at intervals
larges thatethespdeiwear the dits;52 providad,ontthe slikplatesblh A 53
insulating film 66 is provided on the surface of the slit plate 51 nearest to
angheé fermial §3°(54) OPhe-lissulatidglilpt 66 prevarts theterprmal 5316754.n
from being electricalz connected with one of the plurality of slits 51

or ﬂ%ﬁrgtéf t& Wlle}r’?ﬁ’n %%._G?’ﬁ%‘“fé_ﬂﬁinal 53 (the same applies to the
terraalBl) [ BAVIdechitg 2 stick-shapegibody 03 (0 P2YINAR A8 et son

diameter slightly less than the width of each St

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

ap.

Specifically, the slit plates 51 are formed by, for
exaﬁpie, conductive_flat plates (thin films). Each of the
slit plates 51 has slits (holes) 52 arranged in a grid. The
terminal 53 {54) can be moved along the slits 52 in the
directions ihdicated by the arrows of Fig. 9.

Fig. 10 is a sectional view of a side face of the in-
adapter connection‘panei 15A shown in Fig. 9.

Each of the slit plates 51 is attached bhetween
insulators 62. The insulator 62 nearest to the adapter back
panel 15B is fixed to a_bottoﬁ plate 61. The insulators 62
are arrandged at intervals larger than those between the
slits 52 provided Gﬁ the slit plates 51.

An insulating film 66 is provided on the surface of the
slit plate 51 nearest to the terminal 53 (54). The
insulating film 66 prevents the terminal 53 or 54 from being
electrically connected with one of the plurality of slits 51
nearest to the terminal 53.

The terminai 53 (the same applies to the terminal 54)

is provided with é stick-shaped body €3 (67) having a



body-63 slides along the slits 51 to move the terminal 53 to™ an arbitrary

position over the slits 51. Contact. fittings 64 (68) made of conductors are

fixed to one end of the body 63, to which the terminal 53 is not attached.

The contact fittings 64 are brought into contact with'predetermined ones

of the plurality of slit plates 51. In, the embodiment of Fig. 10, the contact

fittings 64 attached to the body 63 of th f?_te'r”mi_nal 53 are in contact with

two slit plates 51 nearest to the bottom plate 61. The plurality of slit plates

51 is connected with predetermined ones of the RGB input terminals 41 to

rteyminal 49 provided on the adapter back panel 15B. Thus, the

d%%ﬁign%ﬁ&%% e%%r%gal%?c%%hgéﬁe% Wi a PGBttt on® bl the RGB The
 biseut exminalg 4l tg 1 o} terminal 49 p ovi%ed on the a%apter back . ‘
) rpar%‘el 15@%%%3&-% Eabr?(l)? o?%etgggf §3g t e-Ec%n a%Yﬁtti%%% 62 sNU'th 53 to
aslitgdtes 54r Fhpduwoily iGhobtheternigaki4 isssherter than the body 63

“of the terminal 53. This allows the contact fittings 68 fixed to the body 67
* of thé"Rhffal 5816 bnisicdmact SWith teedslitpiates Sdneasestodhe fixed
. terminal 5345'4 e slit plates 51 touching the contact fittings. 64

tﬁxeoé1 fo e b8§)t/%a§%;%‘féi¥erﬁﬁhalt%.%i:l?:,hth*él%érnt}iﬁﬁfﬂ%lﬁsl 53 is no‘tr
g P T e
with predetermined*ohes”of the pluxélity of slit'plates 51.
In_the_embodimént'of'Fig. 10, thé éoﬁﬁ%ct fittings 64 -
‘attached to the bdéy'ﬁj‘bflthe.tefmiﬁél 53 aré in contact
Qith'two'slit plates 51 nearest to the bottom pléte 61.

The plﬁrélity‘of siif,plate3:51 is connected with
predetermined oﬁes of;the RGB input tarminals'4l fo,the
power'termiﬁai_49prévidgd on_théjadapter‘back pén@l 15RB.
Thus, thé terminal 53 isreléctriéallyréonnécfed.with'a |
predeternined oné'oflthe RGR iﬁpﬁt tg:minals.4l'to the power
terminal 49 provided bnrthe'adaptér back panel 15B via ths
interior of the body 63, the-éontact fittings 64, and the
slit plates 51. | | |

| The body.67'of the terminal 54 is-shorter than the body
63 of the terminal 53. This allows £he contact fittings 68
fixéd to the bédy 67 of the terminai 54 to be in éontact
with the slit'plétes 51 nearer to the terminal 53 (54} tﬁan
the slit plates 51 ﬁoucﬁing the coﬁtact fittinqs,Gd fixed to
the body 63 of the terminal s3. Thus, the terminal 53 is

lelectrically-donnected with the corresponding terminal on



electrically connected with the corresponding terminal on the adapter
back panel 15B. The body 63 of the terminal 53 (the same applies to the
‘body 67 of the terminal 54) has an insulating film on the surface thereof.
This prevents the terminal 53 from being 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 terminal 53 side is provided with, as shown
in Fig. 11, a threaded screw 65. Thesigterior of the terminal 53 is also
threaded. The terminal 53 is screwed into the screw 65 of the body 63. By
rotating the terminal 53 in a counterclockwise direction, when viewed

endomibslemingl 53 sideatheserew s opsened. gutl.as sfoyn in Fig
} _

11, the terminal 53 is separated from the insulating filh and the
e leontant Hfitlings:6410f theBody 68 arh sepatated Foputheslit Hatesol. on
Accordingly, the terminal 53, along with the body 63, becomes movable
they | Gitpmiecdiitd 52 ki rP@eedmbaBiment of Fig. 11, the terminal 54, the body

67,Ia}{ld l}gegon% ct fiftings 68 are omitted_in the drawing. As in_the
terminal B3°the %rrﬁ' arsd iS MdvabitaBig thossiitess: Bprdiassg five the

e R e B BT
sut€mnifakhereof. This prevents the terminal 53 from being
électrically 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 terminal 53 side is
provided with, as shown in Fig. 11, a threaded screw &5.

The interior of the terminal 53.is also threaded. The
terminal 53 is scréwed intc the screw 65 of the body 63.

By rotating the terminal 53 in a counterclockwise
direction, when viewed ffom the terminal 53 side, the screw
1s loosened, and, as shown in Fig. 11, the terminal 53 is
separated from the insulating film 66 and the contact
fittings 64 of the body 63 are separated from the slit
plates 51. Accordingly, the terminal 53, along with the
body €3, becomes movable along the slits 52.

in the embodimént of Fiq! 1L, the terminal 54, the body
67, and the contact fittings 68 are omitted in the drawing.
As in the terminal 53, the terﬁinal 54 is movable along the
slits 52.

By rotating the terminal 53 in .a clockwise direction,

when viewed from the terminal 53 side, the screw is



53 at the insulating film 66 side is pressed against the insulating film 66.
Furthermore, the contact fittings 64 of the body 63 are pressed against
the slit plates 5.1, which are supposed to be touching the contact fittings
64, with a predetermined pressure. Accordingly, the terminal 53 is fixed
at a predetermined position along the slits 52 and electrically connected
with the slit plates 51 via the body 64 and the contact fittings 64. Fig. 12 is
a perspective view showing anotheraxample of the configuration of the
back panel 15 having the movable terminals 53 and 54 connecting with
the signal terminals of the non-compliant electronic apparatus. In the

tigmbedimentrof Fig.sl 2 many inserion slets, (hgles) flareprovided. The. ;
terminals 53 and 54 can be moved to arbitrary positions of the positions

53 gith&mariyrdndertiomglofs 7. Specifidallyj theptesminal 53asnfar the
example, a body 53A in the shape of a pin jack insertable into the

InHs@ith I sfot 71, B inseFtii e Be P 53 AeoTRE Fisektigh Slot IS thd of
e 55 S i Lo L eion S . T S
areAcepgingbn whenthedaadhn 534 ofibe derminal53isdnsertad ipfo the ¢\,

_insertion slot 31 71 and the body 54A of the terminal 54 is inserted into
prefietermined pressure. Accordingly, the terminal 53 is
fixed at a predetermined position along the slits 52 and
electrically connected witﬁ the.slit plates 51 via the body
64 and the contact fittings 64.

Fig. 12 is a perspective view showing another example
of the configuration-of the back panel 15 having the movable
terminals 53 and 54 connecting with the signal terminals of
the non-compliant electronic apparatus.

in the embodiment of Fig. 12, many insertion slots
(holes) 71 are provided. The terminals 53 aﬁd 54 can be
moved to arbitrary positions of the positions of the many
insertion slots 71.

Specificaily,.the terminal 53 has, for example, a body
53A in the shape of a pin jack insertable into fhe insertion
slot 71. By inserting the body 53A into the insertion slot
71, the terminal 53 is fixed at the positibn of the
inseftioﬁ slot 71.

The body 533 of the terminal 53 and a body 54A of the
terminal 54 differ in length. Accordingly,.when the body

532 of the terminal 53 is inserted into the insertion slot



insertionslot 71, the terminals 53 and 54 are electrically connected with:
different terminals. on the adapter back panel 15B. Fig. 13- mcludes
perspective views showing yet another -example of the configuration of
the back panel.15. havmg movable terminals on the in-adapter
connection panel 15A. In the illustrations, portions corresponding to those
in Fig.- 8 are given the same reference fumerals. In the embodiment of
Fig. 13, the adapter back panel 15B of the back panel 15 is removable,
as described in the’ embodiment of Fig. 8. Icrl1th? en}boﬁliner}tccgnlzlgct}gn
r eel 5 ma e.ofr a plurality o
pt;:tdeﬂé@glmg s@hﬁg(%%d@;r%grfgnn?ﬁéé and: @%R e ProviBEd bhafe Bfo the
' i@ﬁi@ngtnbsldeiotthemayc@@agi@s_»m&&ﬁsﬂg% c&qgeggo%zglgtez%li ﬁggcal ly

be fixed in place by being inserted ‘into the insertion slits

C‘?Hé‘%ﬁﬁ@cﬁbht@afé’sfgﬁt@ntbe:eaaﬂyrrem@ved bytslidings)eng the, e panel
ertion slits 82L and 82R. For example, as shown in Fig. 14A, the
connectlon plates 81 each have a frame 88 in the shape of a grid. The

innersgface -of 88 has a frame groove 87 serving as a groove -
into w%%:h agpj;téh}}%%?e@ §§ %\)/ﬁlcﬁpwﬁ e dedcrDd BHIOW 184N BeT another

| cirmeptbd. Emme@owrﬁﬁ@ﬁ)a&%%é%@eé'ﬂsdﬁgéﬂega?ﬂ‘%%?%aving

substantially the same size as :
movable termlnals on the in- adapter connectlon panel 15A.
In the lllustratlons, portlons correspondlng to those in Flg.
8 are given . the same reference numerals. |

| In the embodlment of Flg 13, "the adapter back panel
.ISB of the back panel 15 is removable, as described in the

fembodiment of-Flg 8.

: In the embodlment of Flg 13; the in-adapter connectloe N
panel 153 is made of a plurallty of connection plates 81.
U-shaped lnsertlcn SlltS 82L andg 82R,are provided - on the
left and rlght 51des of the bay adapter box 14. The
connection plates 81 can be fixed in place by being inserted
lnto the Lnsertlon slits 82L and 82R. The connection plates
81 can be ea51ly removed by slldlng along the insertion
sllts 82L and- SZR |

For example; as shown'in'Figlrl4A thé connection
Pplates B1 each have a frame 88 ln the shape of a grid. The
lnner surface of the frame 88 has a frame groove 87 serving
as a groove into whlch a patch plate 83, which will be

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



that of the flat patch plate 83, which is shown in a 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 patch plate 83 into the frame groove 87 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 terminal 84. By
inserting the patch plate 83 into a different frame hole 85, the position of

. the terminal 84 provided on the patchdlate 83 can be moved. By
inserting the patch plate 83 into the frame 88, the terminal 84 is
electrically connected with the frame 88. Each connection plate 81 has

deganrertion tenminalafe opstheaoutes sydace,fitting intodhe insgrion shit 45

- 82R (Fig. 13). The frame 88 is electrically connected with the connection

thedrnidal§18s. AsadhavartiphFigl 24E, @ach imsértionislit 8BBwhasn a
_current-carrying sections 89. By inserting the connection plate 81 into the

P eﬁ%%?t?o“ﬁéﬂﬂ W‘Thgf_cgﬂrféc_ti ARernfindbEs é’r%@éfe&ﬁcglkﬂcprjrr’r’ébte@-nd a
g S ok e S A eaiene 8% ne

connect with predetermined terminals on e a er back” pan via
pathtfemaledin grawp:d6Arendithenmalg i wrodp 16B8. Jhus;thedermainat, o

84 of the patch plate 83 fitted into the frame 88 is electrically connected
of withea £ 83rpretfeternlinet térniinallentthetddapterfiackpane! 168 \faihe
hole 85.
| As shown in Figs. 14B to 14D, the patch plate 83 has a
terminal 84. By inserting the patch plate 83 into a
different frame hole 85, the position of the terminal 84
provided on the patch piate 83 can be moved.

By inserting the patch plate 83 intoe the frame 88, the
terminal 84 is electrically connected with the frame 88,
Each connection plate 81 has connection terminals 86 on the
outer surface fitting into the insertion slit 82R (Fig. 13).
The frame 88 is electrically connected with the connection
terminals 86. As shown in Fig. 14E, each insertion slit 82R
has current-carrying sections 89. By inserting the
connection plate 8l into the insertion slit 82R, the
connection terminals 86 are electrically connected with the
 current-carrying sections 89. The current-carrying sections
89 connect with predetermined terminals on the adapter back
panel 15B via the female pin group 16A and the male pin
group 16B. Thus, the terminal 84 of the patch plate 83

fitted intoc the frame 88 is electrically connected with a



patch plate 83, the frame 88, the connection terminals 86, the
current-carrying sections 89, the female pin group 16A, and the male pin
group 16B. 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 terminals 86 of the connection plate 81 fitted into the insertion
slit 82R. Only when the connection. plkge 81 is inserted into the correct
insertion slit 82R, the connection terminals 86 of the connection plate 81

" are connected with the current-carrying sections 89 provided on the

pringerion, slit82ReArcerdingly, when the.cannection plate 81,is jiggetted +p .
into a wrong insertion slit 82R, the terminal 84 fitted intd the connection

paplate Blds prevented &onrheingselectrically cnnrested yvitheatarmingl @y,
the adapter back panel 15B (terminal that is not supposed to be

theorieates twith e iereinalg4) owhichds cohsediedalith thercugrep 163,

arrying sections 89 via the female pin group 16A and the male pin group
an§_6§. I%é‘ﬁ%sﬁiv%?y? 1§ SH I the connection plate 81 and the insertion

slits82L gnd 82R ake formed ta allow the Gannectign pjate 81 g be

inserted only into the correct insertion slits 82L and 82R into which the
connaredion plaini 34 181 Bdnsertatle rAgeardingls ifta tarminalBdfitted
cugggnt~carrying sections 89 of the insertion slit 82R are
provided at positions corresponding to the connection
terminals 86 of the connection plate 81 fitted into the
insertion slit 82R. Only when the connection plate Bi is
inserted into the correct insertion slit 82R, the connection
terminals 86 of the connection plate 81 are connected with
the current-carrying sectibns 89 provided on the insertion
slit 82R. Accordingly, when the connection plate 81 is
inserted into a wrong insertion slit 82R, the terminal 84
fitted into the connection plate 81 is prevented from being
electrically connected with a terminal on the adapter back
panel 15B fterminal that is not supposed to be connected
with the terminal 84), which is connected with the current-
carrying sections 89 via the female pin group 16A and the
male pin group 16B.

Alternatively, for example, the connection plate 81 and

the insertion slits B2L and 82R are formed to allow the

connection plate 81 to be inserted only inte the correct

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



the connection plate 81 can be prevented from being electrically
connected with the terminal on the adapter back panel 15B, which is not
supposed to be connected with the terminal 84. By inserting the patch
plate 83 into the frame hole 85, the terminal 84 fixed at a predetermined

" 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 frame hole
85 of the connection plate 81 arranged in the front part thereof (towards
the opening 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 terminal of a

81 non-gempliantelectrical apparatusisiored o the slot 144 gftheshay 4 5, o
adapter box 14. As described above, when the terminals which are
theprovidedani the inlataptericarnection pasekhivA and Miuch canmect to
the signal terminals of the non-compliant electrical apparatus are
elenbyamialitis GRASKRSEER) Wi phefdre the bajmriapter boxelsdag e back
aLn%alck1 el lg.fo_g1 each manufacturer of non-compliant electrical
Pan pparatused The cost BOrde SR W€ ds&PcatfthtSHRaEsséhatt By the
t e rei8Sckibed above, when the terminals of the in- adapter connection panel
15A are movable, it may be unclear where to move the terminals.

Preferably dforexamples the:: 35 pasitienaf theterninalsrarendesesibedss,

on the in-adapter
the terminal 84 fixed at a predetermined position on the
connection plate 8l is exposed towards the aperture'of th@
slot 14A of the bay adapter box 14 directly or through the
frame hole 85 of the connection plate 81 arranged in the
front part thereof (towards the opening 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 terminal of
a non-compliant electrical apparatus stored in the slot 14A
of the bay adapter box 14.

As described above, when the terminals which are
provided on the in-adapter connection panel 15A and which
Connect to the signal terminals of the non-compliant
electrical apparatus are movable,‘iﬁ is unnecessary to
prepare the bay adapter box 14 and the back panel 15 for
each manufacturer of nonmcompliant electrical apparatuses.

. The cost burden cn the user can thus be lessened.
As described above, when the terminals of the in-

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

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



connection panel 15A according to each manufacturer of non- compliant
electronic apparatuses. In the above description, the terminals provided
on the in-adapter connection panel 15A are movable to conform to each
manufacturer's non-compliant electronic apparatus. Alternatively, for
example, the RGB output terminals 21 to the power terminal 29 provided
on the in-bay connection panel 5 (Fig. 3) in the bay 4 are movable. In this
case, the non-compliant electronie apjparatus 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
pogliagramsshavingeart exarmplel ef thecelestical eenfigirationofitheadapter
bay-structure television set shown in Fig. 1. A remote commander
ConRpefeiigternaftled ffas agerdiacontrobakdl isopefatet lytheasenon—
desired television broadcasting channel, adjusting the

~__when seﬁlecg\%
CORRumE “or ??c%ﬁﬁ&%%n%ﬁ’ﬂ%%?p‘iﬁ between electronic apparatuses
b sleqor 08, gl e s e, The oTee coniel 101,

transmits a signal corresponding to the operation to a mdin Contre 2
in-usingirdrared rays: tdrigsah and 12 thes rematewanttol 191 is,amifted. 4
accordance with the infrared ray signal from the remote control 101 or the
eaqixeteiahai-temidlerio2-<erbhaok & delettorwbatralerak0d: wand, if

. _.hecessary,
Alternagléély, for example, the RGB output terminals 21 to

the power terminal 29 provided on the in-bay connection
pangl 5 (Fig. 3) in the bay 4 are movable. In this case,
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 15j.
| Fig. 15 is 2 block diagram showing an example of the
electrical configuration of the bay-structure télevision set
shown in Fig. 1.

A remote commander (hereinafter referfed to as a remote
control} 101 is operated by the user whén selecting a
desired television broadcasting channel, adjusting the
volume, or switching signal input/output between electronic
apparatuses by a selector 104, which will be described below.
The remote control 101 transmits a signal corresponding 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 infrared ray signal from the

remote control 101 or the like, the main controller 102



controls each block forming the bay-structure television set. -Under the
control of the main controller 102 or the like, the selector controller 103
controls the selector 104. 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 terminals of the in- bay connection panels
5 in the bays 4A to 4G. Under the control of the selector controller 103,
the selector 104 changes the output@estination of an input signal input
thereto. A television broadcasting signal (hereinafter referred toasa TV
signal) received by an antenna, which is not shown, is supplied to the

corttpgn 105, g@@%&t@g&%&%&)&ﬁ%pﬂ%§Ontg%cf-‘f 102, thecgls”sef 105
re eﬁ%\nd

detects and demodulates a TV signal on a p efermined chann

corautplts ashasehansksigral ta theyselretopd 04 s The IM SigNaldrecessitn ser .
106 processes an image signal (e.g., a baseband image signal output
froM@ﬁuﬁéﬁlG@)ﬂbﬁqﬂut‘ﬁrﬁﬂﬂ% geléctord04 amtlicutpdehe resultng

A sngnailto the selector 104. The CRT 2 displays an image signal
* &itp P& S8BT 108° a6 het Spe SRS BV dtpiten ﬁﬁél%%ﬁﬁallo“l

outplit from the-selegtey 194. ng{ae%q:o%ga%%s% rib co&qpréent% the

CRT 2, the 37 speakers 3, the tuner 10 e signal processor
speliers 3, a tuner 105, and a TV signal processor 106. The

selector 104 is also connected with the terminals of the in-
bay connection panels 5 in the bays 4A to 4G. Under the.
control of the selector controller 103, the selector 104
changes the output destination of an input signal input
thereto.

A television broadcasting signal (hereinafter referred
to as a TV'signal) received by an antenna, which is not
shown, is supplied to the tuner 105. Under the control of
the main controller 102, the tuner 105% detects and
demodulates a TV signal on a predet@rmined channel and
outputs a baseband signal to the selector 104.

The TV signal processor 106 processes an image signal
{e.g., a baseband image signal output from the tuner 105)
output from the selector 104 and outputs the resultlng image
signal to the selector 104

The CRT 2 displays an imége signal output from the
selector 104, and the speakers 3 cutput an audio signal
output from the selector 104.

Of the above-described compenents, the CRT 2, the



function as the television set, which is an electronic apparatus. Fig. 16
shows an example.of the configuration of the TV signal processor 106
shown in Fig. 1S. The TV signal processor 106 includes an I/F (Interface)
111, a controller 112, and a signal processing circuit 113. The I/F 111
controls exchange of signals among the selector 104, the controller 112, .
and the signal processing circuit 113. The controller 112 determines
whether or not an electronic apparatys 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 determination result, the controller 112

speantels the signal precassingsGireHibl k3 Thereargn@ioys possible 1¢6
methods for determining the connection. For example, a method '

fudletaronining Vihetheede nbs thereds b sigial dtoni theselestranicappacatus
stored in the bay 4 can be adopted. The controller 112 stores function IDs

EPRATEND table. The function ID is a unique ID (Identification) for

ide 'féing ch function of the signal processing circuit 113, The ID table
incl%.% s'plr%iesrs}}s?n"‘ésin?cﬁmeﬁ%mn? gv ic(%w%l be dRBEASE BEfow: ©F the TV

sigasespendingde each funstinm|D.Basically, for example, the signal
processing circuit - 38 113 has a function for converting a composite
imd@eesi@ialsignal processor 106 includes an I/F {Interface}

1il, a controller 112, and a signal proéessing circuit 113,

The I/F 111 controls exchange of signals among the
selector 104, the controller 112, and the signal processing
circuit 113.

The controlliar 112 determines 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 determination resuilt, the
controller 112 controls the signal processing circuit 113.
There are various possible methods for deterﬁining the
connection. For example, 2 method determining whether dr
not there is a signal from the @lectronié apparatus stored
in the bay 4 can be adopted.

The controllier 112 stores function IDs and an ID table;
The function ID is a unique ID (Identification) for
identifying each function of the signal processing circuit
113. The ID tabie includes processing information, which
will be described beiow, corresponding to each function ID.

Basically, for example, the signal processing circuit



into a component image signal and a function for converting a component
standard definition image signal (hereinafter referred tows an SD
(Standard Definition) image signal) into a high definition image signal
(hereinafter referred to as an HD (High Definition) image signal). Under
the control of the controller 112, the signal processing circuit 113 can
.change the function thereof. Fig. 17 shows an example of the electrical
configuration of the electronic apparatys 11 stored in the bay 4. As
“described above, the electronic apparatus.11 is an electronic apparatus
compliant with the bay-structure television set (hereinafter referred to as a

1150Mmplagt ﬁk‘?t%“@{%%a%%r ), Ihe com péia%%'ggsr%ig afxﬁ’%r%?zvtvugignal

not limited to the electronic apparatus 11°and Is arranged as s nin

inFig.d dhsslestroniaappamtys 41 inslydgs andEridh ar eoNOHSL122 o
a signal processing circuit 123, and a specific block 124. The I/F 121, the

& comroheml22; bacthe Sigital iprotéssingeirgeit $28med fofmedkas #f ther
I/F 111, the controller 112, and the signal processing circuit 113,
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as an HD (High Definition) image signal). Under the control
of the controller 112, the signal processing circuit 113 can
change the function thereof.

'Fig, 17 shows an example of the electrical
configuration of the electroﬁic appératus 11 stored in the
bay 4. BAs described abové, the electronic appafatus 1t is
an electronic apparatus compliant with the bay-structure
television set (hereinafter referred to as a compliant
electronic apparatus). The compliant electronic apparatus
is not limited to the electronic apparatus 11 and is
arranged as shown in Fig. 17.

The electronic apparatus 11 includes an I/F 121, a
controller 122, a signal processing circuit 123, and a
specific block 124.

The I/F 121, the ccnﬁroller 122, and the signai
processing circuit 123 are formed as in the I/F 111; the
controller 112, and the signal processing circuit 113,
respectively, which are shown in Fig. 16.

The specific block 124 is a block-specific‘td the

electronic apparatus 1l1. For example, when the electronic



includes, for example, an optical pickup for irradiating a DVD, which is not
shown, with a laser beam, receiving light reflected from the DVD, and
performing photoelectric conversion. When the electronic apparatus 11 is
a digital VTR, the specific block 124 includes, for example, a drive
mechanism for driving a video tape and a magnetic head for
reading/writing signals from/to the video tape. When the electronic
apparatus 11 is a DVD player, signasareeorded in DVDs are MPEG
(Moving Picture Expert Group) encoded; basically, the signal processing
circuit 123 has a function for MPEG-decoding MPEG-encoded signals. In

apfherresent embadimentpthe sigaal progessing seuit 123 lgo ag, for
example, a function for performing space resolution improvement

inphovdesingf Refexiagno @ flewmchartindziy. £8 dheppesaticnrefatheatVng a

~__signal processor 106 shown in Fig. 16 will now be described. In step Si,

DViive sbhitrdtiet 518¢hetRe Whetherdr ot ks elechefit-apmeatigisy light
ctrically connected via.the I/F ;111 and the selector 104 and proceeds
e R o B EE AL A BLRURENEF b an

d
o step n step the ‘controll&®

cofiRsioRicrapPaiakss iswledneally.eanectaskon the hasis ofthe ?Q?%lital
result in step SI. When it is determined in step S2 that no electronic 4
VTRppéalstusseelectiicaliyl cotndctéd ivithitheds), sigaal example, a drive
nechanism for driving a video tape and a magnetic head for
reading/writing signals from/to the video tape.

When the électronic apparatus 11 is a DVD player,
signals recorded in DVDs are MPEG (Moving Picture Expert
Group) encoded; basically, the signal processing circuit 123
has a function for MPEG-decoding MPEGuenéoded signals. In
the present embodiment, the signal processing circuit 123
aiso has, for example, a function for performing space
resolution improvement processing.

Referring to a flowchart in Fig. 18, the operation of
the TV signal processor 106 shown in Fig. 16 will now be
described.

In step Sl, the controller 112 checks whetﬁerror not an
electronic apparatus is electrically connected via the I/F
111 and the selector 104 and proceeds to step $2. In step
S2, the controller 1i2 determines whether or not an
electronic apparatus is electrically connected on the basis
of the check result in step S1.

When it 1s determined in step S2 that no electronic



processor 106, that is, when no electrical apparatus is stored in the bay
4,-or, if an electronic apparatus is stored in the bay 4, when the electronic
apparatus is not selected by the selector 104 to be electrically connected
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
accordance with a normal function. As a result, in step S3, the signal
processing circuit 113 performs normgl signal processing, and
subsequently, the processing is terminated. Specifically, when the TV
signal processor 106 is connected with no other electronic apparatus, the

apptRar Qs (Fig o) extragtsa basghand-signgl on.a predetgrmined. |
channel from a TV signal and supplies the baseband signal to the TV

proga @rota@ssor 1étvia te seleetond 04 1 kdhe A4 signal pragessor 106,
the I/F 111 receives the baseband image signal supplied via the selector

s toprrand: stipglidsified basebantfintdyecsigralnonie sippb pricessihg
circgitlls. Sir‘ge the signal processing circuit 113 has a function for
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composite signal into a component signal and space resolution
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an SD image signal into - 41 an HD image signal, the signal processing
11 ZirywheMEs a2 command to the signal processing circuit 113
to perform processing in accordance with a normal function.
As a result, in step 53, the signal processing circuit 113
performs normal signal processing, 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
channel from a TV signal and supplies the baseband signal to
the TV signal processot 106 via the selector 104. In the TV
signal processor 106, the I/F 111 receives the baseband
image signal supplied via the selector 104 and supplies the
baseband image signal to the signal processing circuit 113.
Since the signal processing circuit 113 has a fﬁnction for
simultaneously performing, with respect to the image signal
from the I/F 111, composite/component conversion processing
for converting a composite signal into a component signal

and space resclution improvement processing for improving

the space resolution by converting an SD image signal into



performs processing in accordance with the function. The signal
processing circuit, 113 supplies the resulting component HD image signal
to the CRT 2 via the I/F 111 and the selector 104. Accordingly, the CRT 2
displays an HD image, which is a high resolution image. In contrast, when
it is determined in step S2 that there is an electronic apparatus electrically
connected with the TV signal processor 106, that is, when an electronic
apparatus is stored in the bay 4, and; if nrecessary, 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 transmits a

an fumctionad:reguess 10 the elesirgnic appasatusalagirisalh-cannected with
the TV signal processor 106 (hereinafter referred to as the connected
PeppparaiuB) viagthe 1591 inand toe Selectorddh ant graceesitorstep Toe
. In step S5, in response to the function ID request in step S4, the

S EBhtrofiEr £ES Bt midWhthbt-br FisPe' fenciiof 1598 trhinhitted
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function ID 1s transmitted from the connected apparatus, in
thereeassing basically similes teitheyaboveissperformedq Speeificallythan

fact that no function ID is transmitted from the connected apparatus
imageansitiatithé 42acdrirgctet appartatusiisimet@ecompliant electronic

ap%ﬁagggtrast, when it is determined in step S2 that
there is an electronic apparatus electrically connected with
the TV signal processor 106, that is, when an electronic
apparatus .1s stored in the bay 4, and, if necessary, the
electronic apparatus is selected by the selector 104 to be
electrically connected with theITV signal processor 106, in
step 54( the controller 112 transmits a function ID request
to the electrgnic apparatus electrically connected with the
TV signal processor 106 (hereinafter referred to as the
connected apparatus} via the I/F 111 and the selector 194
and proceeds to step S5.

In step 85, 1in response to the function ID request in
'step S4, the controller 112 determines Qhether or not the
function ID is transmitted from the connected apparatus. If
it is determined in step 35 that no function ID is
ﬁransmitted from the connected apparatus, in step 53,
processing basically similar to the above is performed.

Specifically, the fact that no function ID is

transmitted from the connected apparatus means that the



“such as the electronic apparatus 11 shown in Fig. 17. When the
connected apparatus is not a compliant electronic apparatus, that is,
when the connected apparatus is a non- compliant electronic apparatus,
the signal processing circuit 113 of the TV signal processor 106 performs
processing of the image signal supplied from the non- compliant electronic
apparatus via the selector 104 and the I/F 111 in a manner similar to the
above case. In contrast, when it is-defermined in step S5 that the function
ID is transmitted from the connected apparatus, in step S6, the controller
112 receives the function ID from the connected apparatus, recognizes

coROaperalvVe Pracessing by refepr I le sis,of the
function ID, EISf;igr%zl sets a gl)én?alﬁgtr% gﬁ?ﬁ%?ﬁ@?mﬁ%‘gx&%ﬁ; e%%ﬁaratus

sufinctiontibeofehe célectionicaanparatusds asseaiafed With Progessing  when |
information indicating the contents of processing to be performed by the

ChejigrRfBRstedinPErt s Wheh dte F\VCeiyphl procesderclOisi.c

ap conn cttsad [ gtcheielectrgnic Ebparatus having the function ID. The
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recognizes the processing indicated by the processinginformation as
ciwmooperative processingo begrddl perouned by the signal-pregssing

circuit 113. o .
processing of the image signal supplied from the non-
compliant electronic apparatus via the selector 104 and the
I/F 111 in a manner similar to the above case.

In contrast, when it is determined in step S5 that the
function ID is transmitted from the connected apparatus, in
step 56, the chtroller 112 receives the function ID from
the connected apparatus, recognizes cooperative processing
by referring to.the ID table on the basis of the function 1D,
and sets a signal path.

Specifically, in the ID table, each function ID of the
electronic apparatus is associated with processing
information indicating the contents of processing to be
performed by the signal processing circuit 113 when the TV
, signal processor 106 is connected with fhe electronic
apparatus having the function Ib. The controller 112
" recognizes the processing information corresponding to the
function ID received from the connected apparatus. The

controller 112 recognizes the processing indicated by the

processing information as cooperative processing to be



When electrically connected with a compliant electronic apparatus, the
TV signal processor 106 cooperates with the compliant electronic
apparatus as if they were a single apparatus and performs optimal _
processing of an input signal. In other words, the signal processing
advantages and function of each apparatus change depending on the
apparatus connected therewith. Due to the changes in signal processing
advantages and function, the entire system including each apparatus
performs optimal processing of an input signal. In this case, the TV signal
processor 106,and the compliant electronic apparatus cooperate in

rocessing the input signal. In the ID table stored in the controller 112 of
P et%w%?@es%%% scrgc%assslogql e foftiot th o e Ebmipliant electronic

apparaiis &y assediaterhwith progessing (nfrmation goncerning -
processing tasks to be sh\yared (cooperative proigesg?r%g%/gtﬁg ﬁ}g@ﬁ—gpnlc

approcesser 106 antlv the gamplignteiecikic appaaiesVBeBthesith the
controller 112 recognizes sharing of the task of processing the input

compyhbilthe HREBIONL L2 8bRA il pathidervingvasiachaanelingle
reprae§ggtirg%tcpe order of %)roces,sin the input signal by the signal

ap%?gcessmg Sreuit 113 (B coRRdctBd ApBaRtiY. IAStéR SNt signal.
1n cgpHelerLigengrates agontro é@@@g@{ﬁgnggwggége unction of the

signal processing - 44 circuit 113 so.as to cause the S|gn§1€psiocessm_g
furortutd18f each apparatus change depending on the apparatus
'cqnnected therewith. Due. to the changes in signal
_processing advantages and function, the entire system
including each apparatus performs optimal processing of an
input signal. In this case, the TV signal processor 106+fand
the compliant electrcnic apparatus cooperate in processing
the input signal. In the ID table stored in the controller
112 of the TV signal processor 106, the function ID of the
compliant electronic apparatus is associated with processing
information concerning processing tasks to be shared
(cooperative processing) by the TV signal processor 106 and
'thé compliant electronic apparatus.
When the controlier.lzz recognizes sharing of the task

of processing the input sighal, the controller 112 sets a
signal path serving as a channel representing the order of
processing the input signal by the signal processing circuit
113 and the connected apparatus.

In step 57, the controller 112 generates a control

signal for cont;slling the function of the signal processing



to perform cooperative processing (processing indicated by the
processing information recognized in step S6) and supplies the control
signal to the signal processing circuit 113. In accordance with the control
signal from the controller 112, the signal processing circuit 113. changes
the function thereof and proceeds to step S8. In step S8, the signal
processing circuit 113 performs processing of the input signal supplied
along-the signal path in accordance with-the changed function and
outputs the processing result along the signal path. When processing of
the input signal is completed, the controller 112 transmits in step S9 a

ci£enlel signaldg the signak prcessing _%@#ﬂa&l%ﬂeé%%%q}? M&cuie 113
function of the signal processing circuit 113 is restored, and the .

to precessing isdepninated: dVhen thesednnecied apparaiusyisi fof example by
the electronic apparatus 11, i.e., the compliant apparatus, shown in Fig.

the 70HCEI8E64BAic bRk B E 1A SiRSTREN bEctdssingsdirvilaf©) thatih
aciordangglwith the flowchart irolF% 18, In this case, the electronic )
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11306. The fequest is, recejuad;by the contraller 112 gf the IV sigpal

processor 106. The controller 112 transmits the function ID stored therein
coa the! éleetronie, appasatsisaia 1The certsalles d 22iaf the electnihanges

apparatus 11 receives - 45 the function ID from the TV signal processor
the oBBHiisersthereof and proceeds to step S8.

In step 58, the signal processing circuit 113 performs
processing of the input signal supplied along the signal
path in accordénce with the changed function and outputs the
processing result along the signal path. When'processing of
the input signal is completed, fhe controllier 112 transmits
in step 59 a control signal to the signal processing circuit
113, In résponse, the function of the signal processing
circuit 113 is restored, and the brocessing is terminated.

When the connected apparatus is, for example, the
electronic apparatus 11, i.e., the compliant apparatus,
shown in Fig. 17, the electronic apparatus 11 performs
processing similar to that in accordancelwith the flowchart
in Fig. 18. 1In this case, the elecfronic apparatus 11
transmits a function ID request to the TV signal processor
. 166. The request is received by the controller 112 of the
™V signai processor 106. The contrecller 112 transmits the
function ID stored therein to the electronic apparatus ll!

The controller 122 of the electronic apparatus 11 receives



to the ID table stored therein on the basis of the function ID, thus
recognizing processing information concerning processing tasks to be
shared (cooperative processing) by the electronic apparatus 11 and the
TV signal processor 106. In the electronic apparatus 11, the controller
122 performs control to change the function of the signal processing
circuit 123 in accordance with the recognized processing information. As
described above, the TV signal procgssing circuit 113 and the.electronic
apparatus 11 change the functions thereof between a mode in which
another apparatus is connected and a mode in which another apparatus

thds Aehconpgctad. Fhel L signalprocessingsirguit 113 andithe, glectropic,

apparatus 11 share the task of processing-an input signal with the other
to apparaist Bompased nith ahase in Which:the D signab pragessinghct ion
circuit 113 (or the other apparatus) or the electronic apparatus 11
ID/perfatfnst ffefepehdéRCpREassiAg L MG proéesshad iasulidescs highey

uality. In other words, when the TV signal processor 106 and the
P mcegigétr&ﬁllg a%%gﬁugﬁl%“e %%?EFe%trk%?l@%%ﬁﬁ@dt‘éa RRR<EERGtHer, tve

thel \ SIgRE) BHOGESsRL1Q6,a0d the elecly oEf?eaHR?rg&J&rgallng%@%ssor. 106.
independent processing, as shown in Fig. 19. In this’case, the electronic

In apparafusckiro4 cissfereexarple] 8 DVRPlay@icroller 122 performs
control to change the function of the signal processing
circuit 123 in accordance with the recognized processing
information.

As described above, the TV signal processing circuit
113 and the.@lectronic'apparatus 11 change the functions
thereof between a mode in which another apparatus is
connected and a mode in which another apparatus is not
connected._ The TV signal processing circuit 113 and the
electronic apparatus 11 shafe 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 apparatus 11 performs
independent processing, the processing result has a higher
quality. |

In cher words, when the TV signal processor 106 and
the electronic apparatus 1l are not electrically connected
with each other, the TV signal processor 106 and the
electronic apparatus 11 perform independent processing, as

shown in Fig. 19. 1In this case, the electronic apparatus 11



In the embodiment of Fig. 19, in the TV signal processor 106, for
example, as shown in Fig. 19A, the signal processing circuit 113
simultaneously performs composite/component conversion processing
and space resolution improvement processing 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 viathe I/F 111 and the selector-104¢ In-the electronic apparatus 11,
which is the DVD player, as shown in Fig. 19B, the specific block 124
reads a signal recorded in the DVD and supplies the signal to the signal
15 PraeassigaircLEt, 123.0ite gigagkprocessing circuit 123 simultaneously
performs, for example, MPEG decoding and space resolution
imp¥Bvémnentesttne sigmdl redd Frioon theSDVDn ant @ uTputs tleedsulting
omponent HD image signal via the I/F 121. In contrast, when the TV

pr %C %Jfoc-le%QOr 186 a‘ﬁ’ﬂafﬁglﬁlm?rﬁ_hﬁ%ﬁ%rdtﬁs Hi%relelbetriblify signal
procc?é'ggﬁ'i?cﬁj with.ea6h athsr, dhe T signal processor 106 and the

electronic apparatus 11 cooperate in sharing thEHs C}oli‘nfosfocessing the

conpRd signaloapshewn irbig:20s The DY signakprogesser 19§and the

electronic apparatus 11 each perform processing allocated thereto by
r@iﬁkmgﬁ@ﬂhéﬂ@mﬂkﬁmﬁmﬂeﬁﬁOqéSSQe@ﬁmﬁW¢dempﬂﬁbmﬁn&WHtmEgp
siéﬁgih%upplied from the tuner 105 (Fig. 15) wvia the
selector 104 and the I/F 111. The resulting component HD
image signel is Supplied.tb the CRT 2 via the I/F 111 and
the selector 104.

In the electronic apparatus 11, which is the DVD player,
as shown in Fig. 198, the specific block 124 reads a signal
recorded in the DVD and supplies the signél to the signal
processing circuit 123. The signal processing circuit 123
simultaneously performs, for exampie, MPEG decoding and
space resolution improvement of the signal read from the DVD
and outputs the resulting cémponent HD image signal via the
I/F 121.

In contrast, when the TV signal processor 106 and the
electronic apparatus 11 are electrically connected with each
other, the TV signal processor 106 and the electronic
apparatus 1l cooperate in sharing the task of processing the
input signal, as shown in Fig. 20. The TV signal processor

106 and the electronic apparatus 11 each perform processing

allocated thereto by changing the function thereof.



function of the signal processing circuit 113 in the TV signal processor
106 is changed from the function for simultaneously performing
composite/component conversion processing and space resolution
improvement processing to the function for only performing space
resolution. improvement processing. At the same time, the function of the
signal processing circuit 123 in the electronic apparatus 11 is changed
from the function for simultaneously gerforming MPEG decoding and
space resolution improvement processing to the function for
simultaneously performing MPEG decoding and distortion elimination

progessing.iladhe yembadimentafifig: 120 the signgk gathjs setfpthe
order starting from the specific block 124, the signal processing circuit
furd@8jthe BE 121e and ¢he Selertardddiinghe ielectianic apparatysd 1rand
_the I/F 111, the signal processing circuit 113, the I/F 111, and the selector
s1gpalinPFRCEY ERjnal PPodesseR20e sals Buserilidecalfoves Witen ther
. furlcttions of the si na% rocessiré% circuits 113 and 123 are changed and
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processing shown in a flowchart in Fig. 21."Specifically, the specifi
thd 2#iindhe eledimniorapparaius din whichsisdhe DMR player gigads a
__signal - 48 recorded in the DVD and supplies the signal to the signal
lmprovement processing. At the same time, the function of
the signal processing circuit 123 in the electronic |
appafatus i1l is changed from the function for simultaneously
performing MPEG decoding and space resolution improvement
processing to the function for simultaneously performing
MPEG decodiné énd distortion elimination processing. In the -
embodiment of Fig. 20, the signal path is set to the order
starting from the specific block 124, the signal processing
circuit 123; the I/F 121, énd 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 123 are changed and the signal
path is set, the TV signal processor 106 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



processing circuit 123. In step S11, the signal processing circuit 123
simultaneously performs MPEG-decoding and distortion elimination
processing of the signal read from the DVD and outputs the resulting
component SD image signal (from which distortion is eliminated) via the
I/F.121. Distortion elimination eliminates block distortion caused by
MPEG encoding or the like. Accordingly, the component SD image signal
output from the I/F 121 in the electronic apparatus 11 is received by the
selector 104 and supplied to the TV signal processor 106. Inthe TV
signal processor 106, the signal processing circuit 113 receives the

reSOPRADENt SR iMmage signal fgaggbfege'f? for 104 vig the, "gnlll Instep

S12, the signal processing circuit 113 per orms space resoldtion

prompep/ement peecessigof the SR #8pge signatfs @ {88l processing
component HD image signal generated by performing, by the signal _

Cirgppddssiig créniul t3nspuce rgspkitifn improftente prodessing st
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described above, the function of the signal

Distortion elimination eliminates block distortion
caused by MPEG encoding or the like.

Accordingly, the component SD image signal output from
the I/F 121 in the electronic apparatus 11 is received by
the selector 104 and supplied to the TV signal processor 106.

In the TV signal processor 106, the signal processing
ciréuit 113 receives the component SD image signal from the
selector 104 via the I/F 111. 1In step S12, the signal
processing circuit 113 performs space resolution improvement
processing of the SD image signal. As a result, a component
HD image signal generated by performing, by the signal
processing circuit 113, space resolution improvement
processing is supplied to the selector lOd.via fhe I/F 111.

The selecto;.104'supplies the HD image signal to, for
example, the CRT 2.{Fig. 15). Accordingly, the CRT 2
.displays a composite-signal HD image generated by MPEG-
decoding the signal recorded on the DVD, eliminating
distortion from the signal, and improving the space

resolution of the signal.



processing circuit 113 in the TV signal processor 106 is. changed from the
function for simultaneously performing composite/component conversion
processing and space resolution improvement processing to the function

-for only performing space resolution improvement processing. As
described above, the function of the signal processing circuit 123 in the
electronic apparatus 11 is changed from the function for simultaneously
performing MPEG decoding and spagg resolution improvement _
processing to the function for simultaneously performing MPEG decoding
and distortion elimination processing. Such a signal processing circuit

havigg aarighle fingian gan peealized by dlassificaion adaptive

processing previously proposed by the assignee of thé prées
prolassHicagon agaptive proresaingrpchdes j gassificationduocessing and
adaptive processing. Classification processing classifies signals (data)
chiaty sfadSegradioedifgrio tharacfersticsniachclasa s wubiactediting
adaptive processing. Adaptive processing will now be described using a
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pelftage (herenadtes resolution improvement processing. As
described above, the function of the signal processing
circuit 123 in the electronic apparatus 11 is changed frém
the function for simultaneously performing MPEG decoding and
space resolution improvement processing to the function for
simultaneously rerforming MPEG decodiﬁg and distortion
elimination processing.

Such a silgnal processing circuit having a variable
function can be reaiized by classification adaptive
processihg previcusly proposed by the assignee of the
present invention.

Classification adaptive processing includes
classification processing and adaptive processing.
Classification processing classifies signals (data) into |
classes according to characteristics. Each class is
subjected to adaptive processing.

Adaptive processing will now be described using a case
in which space resolution improvement processing for
converting an SD image into an ED image is performed.

In this case, adaptive processing performs a linear



. referred to as SD pixels) and predetermined tap coefficients to compute a
- predicted value of a pixel-of an HD image .generated by improving the -
‘'space resolution.of the SD image. As a result, the image whose | 7
_ 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 -degpading the resolution of the-HD .
~ image as student data(that is. te be-converted to be much the same as the
- model data> a predicted value E[y] of a pixel value of a pixel forming the -
eblinageibersmitaneianetiaanan KD psehiscampyiedysing &
- linear combination model defined by a linear combination of a  Set of pixel .
- Nahfsnadkto.. of selerml SDlpixelspixelsciosmingithecSD image) 8R¢ i ¢ i ant s
-~ predetermined tap coefficients wl, w2, In this case, the predicted value . o

B[RSttt CoidwiRy Squationa e WixE aw2ND +ma 6h)
. Jdnorder; ralize equation (1), a-matrix W having a setoftap - . -
deieelieauy %’lﬂz‘ap?mqﬂlﬁ‘é{/i ég% SBPBf StUdeht ddtalas, &fd Alisathik Vimage .

. coefficients wj; a matrix ng AT Ed
i@;?%igfa%ﬁzpfsggﬁd@éu%ggéarree%%cmgl%% {Eg]i _psr]b%)e(_%il %(;1:%:& the’
8D image is generated. R | I
| Specifically, for example, given an HD image as teacher
data (that is used as model data)and an Sp image generated by
degrading the resolution of the HD image as student data {that is
to be converted to be much the same as the model data) a
?redicted value E[y] of a pixel value of a pixel forming the HD
- image (hereinafter referred to as an HD pixel) is computed using
- @ linear combination model defined by a linear combination of a
set ?f pixel wvalues x1, X2, ... of several sp pixels (pixels
forming the sp image) and Predetermined tap coeffiéients wl, w2,

In this case, the predicted value E[y] is expressed by the
following equation:

E[y] = Wiy ot WoX, L.

In o-rdgr to genefa,lizie equation (1}, a ma‘trirx W héviﬁg
‘a. set of tap 'co-effic'ients Wy, a matrix X‘héving a set of
student data ‘Xij , and a matrix 'e: héving a set of'predicted
_Values E}['yj] are r_:iefin_ed' as: |

{Eq. 1]



AAAA x11x12 AxIJ Wt E[yl] W2, E[y2] W=A A WJ E[yJ] then, the |
following observation equation holds true: XW =Y, (2) The component
xil of the matrix X corresponds to the j- th student data of the i-th.set of
student data (set of student data used to predict the i-th teacher data vyi).
The component wj of the matrix W denotes a tap coefficient to be
multiplied with the j-th student data in the set of student data. Also, yi
denotes the i-th teacher data. Thus, Efyi]..denotes a predicted value of the
i-th teacher data. From y in the left side of equation (1), the suffix i of the
component yi of the matrix Y is omitted. From x1, x2, ... in the right side of
equation ¥)1théi&uff6< | okthe component x1 of the matrlx X is omitted. A
least-squpxgs methodis lied to the observation equation to compute
me&@McwmeEwd%emmemmW%mydﬂmHDm@HnWS
case, a atrlx havmg a setj of real pixel values y of the HD pixels

the teach®r d&thland a matrix E having a set of residuals - 52

W Ely,]
W, ¥ = Ely,}

servmg

Al A
Wy [Elysl
then, the following observation eguation holds true:
AW =71
(2)

The component X;; of the matrix X corresponds toc the j-
th student data of the i—th.set:of student data (set of
student data used to predict the i-th teacher data y;). The
component wy of the matrix W denotes a tap coefficient to be
multiplied with the j-th student data in the set of student
data. Also, y; denotes the i-th teacher data. Thus, Ely;]
denotes a predicted value of the i-th teacher data. From vy
in the left side of equation (1), the suffix i of the
component y; of the matrix Y is omitted. From ¥;, X,, ... in
fhe right side of eqﬁation {1), ‘the suffix 1 of the
component x;; of the matrix X is omitted.

A least-squares method is applied to the observation
equation to compute the predicted value Ely] close to the
pixel value y of the HD pixel. In this case, a matrix Y
having a set of real pixel values y of the HD pixels serving

as the teacher data and a matrix E having a set of residuals



e between the predicted values E[y] and the pixel values y of the HD
pixels are defined as: [Eq. 2] elyl E-e2Y _ Y2 A A elyi From equation
(2), the following residual equation holds true: XW =Y + E (3) In this
case, the tap coefficient wj for computing the predicted value E[y] close to
the pixel value y of the HD pixel is computed by minimizing the square
error: [Exp. 3] ~~Z ei i-l When the above square error differentiated with
respect to the tap coefficient wj is-zerm, the tap coefficient wj that
satisfies the following equation is the optimal value for computing the
predicted value E[y] close to the pixel value y of the HD pixel: [Eq. 4] et

e H@ﬁﬁé@%dggé'ﬁf%@ﬁ%%éﬂo&hiﬁeg’éép}wﬂh@NH@Qipixel values y

of the HD pixels are defined as:

[Eg. 2]
€1 Y1
€2 Y2
E = X o=
AL A
€y ¥r

From equation (2}, the following residual equation holds
true:
XW=.Y+E
(3)
bln.this case; the tap coefficient w; for computing the

predicted value E{y] close to the pixel value y of the HD

pixel is computed by minimizing the square error:

When the above square error differentiated with respect
to the tap coefficient wj is zero, the tap coefficient W
that satisfies the following equation is the optimal wvalue
for computing the predicted value E[y] close to the pixel

value y of the HD pixel:

[Eq. 4]
ael 583 aeI .

= + eyt A e =00G=1L2A,J
O 0w i



(4) 53 By differentiating equation (3) with respect to the tap coefficient wj,
the following equations hold true: [Eqg. 5] aei = xilaei = aei = NJ , N2 xi2, A
,xid, (i=1,2,A,J)J(5), From equations (4) and (5), equations (6) are
obtained: [Eq. 6] | >eixil=0,eix2 =0, AE eixis=0 i=1i=1i=1 (6)
Taking into consideration the relationship among the student data xis, the
tap coefficient wj, the teacher data yi, and the residual ei in the residual
equation of equation (3), the followimg normal equations are obtained
from equations (6) : [Eq. 7]/ \ xilxiiJW1 + CY, xilxi2 1W2 +A + C1 xilxiJJ.wi
Cxilyi 1 J i=1i=1 =1 xi2XitJwl +I [r xi2xi2lw2 +A +.[ xi2xiJ]Wi = | ,~ xi2yi)
By'ﬁlfﬁbgéﬁkygﬂi%g equation {3} with respect to the tap

cgefficiént Wy the following equations hold true:

[Eq. 5]
de e, e | '
= Ki1, — = XH:qy A ’ — = ¥i7s i 1/ 2! 14

{5)
From equations {4} and (5}, equations (6) are obtained:

(Eq. 6]

{6)
Taking into consideration the relationship among the
student data xj the tap coefficient w,

3f y+ the teacher data y;,

and the residual e; in the residual equation of eguation (3),
the following normal equations are obtained from equations
{6):

(Eq. 7]
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=1 1
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Z XiniEJwE + [ iJXi2)w2 +A + (Z
i

(Ni=1 i=1

I T
XiEXiZJWZ +A + Z X‘i2XiJ}wJ = (Z Xi2YiJ
i=t
%

I
xiJ‘XiJ]-wJ = {Z XiJYiJ
i=1

(7)

The necrmal equations shown by equations (7) define a



[x xiJxilJ W1 + [1x xiIxi2JW2 +A + C~1 xiIxiJIwJ = [1 xidyi ... (7) J The
normal equations shown by equations (7) define a - 54 matrix (covariance
matrix) A and a vector v as: [EqQ. 8] I 1YY xiixil xilXi2 A xilxiS i=1i=1i=1
1Y A xi2xil xi2xi2 A xi2xiJ i=ti=1i=1 A xiJxil xiJxi2 A xidxiT i=1i=1i=1
xilyi i=1 V =L~ xi2yi i=1 M 1xi,lyi i=1 and defines a vector W as shown
in equation (1), then the following equation holds true: AW = v

- 54 —_

matrix {covariance matrix) A and a vector v as:

“[Eq. 8]

I I 3y
Z Zi1%51 Z X51%50 A Z Zi1¥ig
i=1 ) i=l

I I I
A = 22 Xiz¥ip ES KioXjy A E; Xiz¥ig
; i=1 i=1

I I
2 FisXy 2, XigXip A ES-XiJXiJ
i=t i=l /

and defines a vector W as shown in equation (1), then the
following equation holds true:

AW = v

18}

BY'preparing a certalin number of sets of studert data
xij'and teacher data yi,.the same number of normal equations'
(7) as the number J of the tap coefficients Wy to be
computed can be obtained. Calculation of eqﬁation (8) with
respect tc the vector W (the matrix A in equation ({(8) mﬁst
be non-zero in order toICalculate equation (8)) gives the
optimal tap coefficient W;. Equation (8} can be calculated

using, for example, a sweep-out method (Gauss-~Jordan



(8) By preparing a certain number of sets of student data xis and teacher
data yi, the same number of normal equations (7) as the number J of the
tap coefficients wj to be computed can be obtained. Calculation of
equation (8) with respect to the vector W (the matrix A in equation (8)
must be non-zero in order to calculate equation (8)) gives the optimal tap
coefficient wj. Equation (8) can be calculated using, for example, a
sweep-out method (Gauss-Jordan_55zelimination method). As described
above, using student data and teacher data, adaptive processing learns
computation of the optimal tap coefficients wj for predicting the teacher

e19atafremnhe sfudgns data and tap coefficients and uses the tap
coefficients wj to compute a predicted value E[yj close to the teacher data

y usingieguations(l) sAdaptjveprosgssing differs Hiama forexamplersiople ¢ o |
interpolation processing in that the former represents components
adpeiuides BoiasmsSDIMbgetns icamHDanage. Spetificathy i miew obp
CO%%uatio,n (1) only, adaptive processing seems to be the same as
|

gfp%_?aetfbjﬁfp%teggiﬁgpﬁﬁ%%t%é‘féaﬁétf in‘f@r%%ﬁ?iér_\‘ﬁt%ﬁ Sirea téap
-+ GERHEeaI SArPPRIglo i cipents o, i polton e
- colEreanpanents;ingbidednpute a predicted value E[y].close to
tLhe teaéher data v using equation (1).

Adaptive processing differs from, for example, simple
interpolation processing in that the former represents
components included not in an SD image but in an HD image.
Specifically, in view of equation (1) only, adaptive
processing seems to be the same as interpolation processing
using a so-called interpolatign filter. Since the tap
coefficients w corresponding to.tap coefficients of the
interpolation filter are computed by learning using the
teacher data and the student data, the components included
in the HD image can be représented. This shows that
adaptive processing is processing that involves so-called
image creation (resolution.creétioh}.
| Adaptive processing has been described using, for
example, a case in which space resolution 1is improved, By
performing adaptive processing, learning is conductea using
different teacher data and student data to Qenerate various
tap coefficients, and the tap coefficients may be used, for

example, to improve S/N (Signal to Noise Ratio), to reduce



in the HD image can be represented. This shows that adaptive
processing is processing that involves so-called image creation
‘(resolution creation). Adaptive processing has been described using, for
- example, a case in which space resolution is improved. By performing
adaptive processing, learning is conducted using different teacher data
and student - data to generate various tap coefficients, and the tap
coefficients may be used, for example, to improve S/N (Signal to Noise
Ratio), to reduce - 56 blurring, and to perform various other types of
processing. Specifically, in order to improve S/N or reduce blurring by

b1 Adapye Piacessing dPagesdata haying & high, SIN-is.used-as teacher ; 1

data, and an image generated by degrading S/N of the teacher data or a
blusredditiess Ligedias stuttent datai Mapweefficients are-thiisce
computed. For example, in order to simultaneously perform

b1 BRiBSEIRYCAPBIEMT PR ASGS bRobesbiyEdsizeh reiohation high

mprovem nt process aptive processing, a component-signal HD
s/ I\I}m:g evl s t%%éﬁgrr ngcéphgl aa‘;? m%‘gellﬁ‘@ﬁ@ra?eeleﬂEEé%ﬂi(g the

degapg&%sse'rrfoeefwe teacherdata apd copverting the data jnt t@ﬁ,& is used

composite signal is used as. student data. Tap coefficients are

as complded. Barexample icordet i perfosnaapace esoluligbured.
improvement processing of a component-signal image by adaptive

protessiyaETom pdﬁérf?—é%l HD pasyd isanseeussly perform

composite/component conversion proce551ng and space
resolution improvement'processing by adaptive processing, a
component-signal HD image is used as teacher data, and an
image generated by degrading the space resolution of.the
teacher data and converting the data into a composite signal
is used as student data. Tap coefficients are thus computed.

For example, in order to perform space resolution
improvement processing of a component-signal image by
adaptive processing, a component-signal HD image 1s used as
teacher data, and an SD image generated by degrading the
space resolution of the teacher data is used as student data.
Tap coefficients are thus compuﬁed.

For example, in order to'simultaneously perform MPEG
decoding and space resolution improvement processing of an
- MPEG~coded image by adaptive processing, an image generated
by MPEG-encoding a cOmpoﬁent—siqnal HD image and decoding
the resulting MPEG-coded image is used as teacher data, and

coded data generated by degrading the space resclution of



teacher data, and an SD image generated by degrading the space
resolution of the teacher data is used-as student data. Tap coefficients
are thus computed. For example, in-order to simultaneously perform -
MPEG decoding and space resolution improvement processmg of an
MPEG-coded image by adaptive processing, an image generated by
. MPEG-encoding a component-signal HB;image and decoding the
- resultlng MPEG-coded image is used as teacher data, and coded data

- generated by degrading the space resolutlon of 57 the teacher data and .

| tMgE?égBﬁgqlngaﬁ?g d&g&'ﬂ.(ﬂ%gﬁta 128 ed as %ﬁ%rggéaét%ﬁéﬁgq%gés used

coefficients are thus comput Aﬁerna vé})crr a

 ais usedasiteacher adatarapd &9ded data.generated by MPEG- encgdmg

the teacher data is used as student data. Tap coefficients are

| Aéérﬁﬁﬂt%‘QlFﬂngIZ shawsnan examptel ofihe configuration ek the &@r@éacher
4 é cuit 113 |n the TV signal processor 106, which is implemented by a .
BhgsifiERtb V%ﬁﬁ%c@@ﬁﬁgaﬁﬁﬁHWMWM?Eﬁﬁmnpwmang the teacher

. gakavede d_classification ive processing. The signal processor
123.1in thggeélgectromc%ap%aara u§ %Q(Flg R?‘Plscs‘?rﬁgﬁﬁr’rféﬁ§ﬁ§e@ﬂﬁpﬁﬁms
- caaauirput signal) to be processed by the signal processing circuit 113 is

supplied to a buffer 131. The buffer 131 temporarlly stores the input data
Suppmaﬂthéﬁﬂehows an example of the conflguratlon of the

s;gnal cirecuit 113 in the TV smgnal processor 106, which

‘15 1mplemented by a cla851f1catlon adaptlve processmng
CLrCUlt for performlng the above descrlbed claSSLflcatlon
adaptlve processlng i The 51gnal processor 123 in the
'electronlc apparatus 11 (Fig. 17) is 51mllarly arranged.

Input data ({nput signal5 to be processed by tﬁe éignal
procéssing circuit 113 is oupolied to & buffer 131. The
buffér 131 temporarily stores the input data supplied
thereto. | | | o

A prediction tap extractlng circuit 132 sequentlally
uses, as target data, output data Lo be computed by a
product-sum operation c1rcu1t 136, which will be described-:
below, extracts the lnput data to be used for predlctlnq the
target data from the. buffer 131, and uses the input data as
prediction taps. | |

Specificaily, for exampie, when the input data is Sb
1mage data and the output data is HD lmage data generated by

lmprov1ng the space resolutlon of the SD 1mage, the



A prediction tap extracting circuit 132 sequentially uses, as target data,
output data to be computed by a product-sum operation circuit 136, which
will be described below, extracts the input data to be used for predicting
the target data from the buffer 131, and uses the input data as prediction
taps. Specifically, for example, when the input data is SD image data and
the output data is HD image data generated by improving the space
resolution of the SD image, the 58- ptedietion tap extracting circuit 132
extracts, as prediction taps, several SD pixels of the SD image, which

are close to the position corresponding to an HD pixel serving as the

préarget data indpe spaca of time darpain; For example; yhen thednput data
is coded data generated by MPEG-encoding an image and the output

pPre@icisl agepata geveratdd B MPEGUecodinghtheiodedaata, thiei ch
prediction tap extracting circuit 132 extracts, as prediction taps, a DCT

ATYDISEREE Child FrRATTomP RoERIERFE RANHGE DeTH oS iNBR Ry a
o ' t bl d as the unit of DCT i
S e B R B R e

mvolvedain MP coe
the mpace gsdie-domaih: of ke kg When 8. pixel seiying ag the target

data is generated by MPEG- encoding an image in another frame (or field)
gensra prddicyoMERage (for exampte; Pipietize and picture)ithet data is
image data generated by MPEG-decoding the coded data, the
prediction tap extracting circuit 132 éxtracts, as
prediction taps, a DCT (Discrete Cosine Transform)
coefficient forming a DCT block including a pixel serving as
the target data (block used as the unit of DCT processing
involved in MPEG-encoding), DCT coefficients close to this
DCT block in the space or fime domain, or the like. When a
pixel serving as the target data is generated by MPEG-
encoding an image in another frame (or field) as a
prediction image {(for example, P picture or B picture}, the
prediction tap extracting circuit 132 extracts, as
prediction taps, DCT coefficients of pixels forming the
prediction image. Alternatively, pixels of the image
serving as the prediction image, which has already been
output as the output data, may be used as prediction taps.

Having obtained the prediction taps for the target data,

the prediction tap extracting_circuit 132 supplies the
prediction taps for the target data to the product-sum

operation circuit 136.



~ prediction tap extracting circuit 132 extracts, as prediction taps, DCT
coefficients of pixels forming the prediction image. Alternatively, pixels of
the image serving as the prediction image, which has already been
output as the output data, may be used as prediction taps. Having
obtained the prediction taps for the target data, the prediction tap
extracting circuit 132 supplies the prediction taps for the target data to the
product-sum operation circuit 136..- 89 A control signal is supplied from a
function controller 137 to the prediction tap extracting circuit 132. In
accordance with the control signal from the function controller 137, the

predjcti xtracting circyit 2termines the structyre of the input
datgi f%}ilr?g%r?e %éléqigt%onf#aps an Eo%{lptﬁrdoar%a)?th%%? fie structuré o ter
13thegyedicsioptaps.cA classdap exiraeting cireHitch3z-gxtractspfromthe
. buffer 131, input data to be used for classifying the target data into one of
acgevatahslasseshndusesthrd inplit dagnad afclass tape Afconttal signal is
supplied from the function controller 137 to the class tap extracting circuit

CORE3 AL SR the predibfforPEi Stiaiding theur 185 afeldigsSaprult 132

aePXIAGINGCAN! L detenmines. nLaReoliplte Wik NG Aoy ene
prediction taps {(and output data), that is, the structure of
the prediction taps.

A class tap extracting circuit 133'extracts, from the

buffer 131, input data to be used for classifying the target
| data into one of several classes and ﬁses the input data as
é'class tap.

A control signal is supplied from the function
controller 137 to the class tap extractiﬁg circuit 133. As
in the prediction tap.extracting clrcuit 132, the class tap
extracting circuit 133 determines, in accordance with the
control signal from the function controller 137, the
structure of the input data forming the class tap, that is,
the structure of the class tap.

In order to simplify the description, for example, the
prediction taps obtained by the prediction tap extracting
circuit 132 and the class tap obtained by the class tap
extracting circuit 133 have the same tap structure.
Needless tb say, the prediction taps and the class tap cén
have independent tap structures.

The class tap for the target data, which is obtained by



structure of the input data forming the class tap, that is, the structure of
the class tap. In order to simplify the description, for example, the
prediction taps obtained by the prediction tap extracting circuit 132 and
the class tap obtained by the class tap extracting circuit 133 have the
same tap structure. Needless to say, the prediction taps and the class tap
can have independent tap structures. The class tap for the target data,
which is obtained by - 60 the class tap extracting circuit 133, is supplied to
a classification circuit 134. The classification circuit 134 classifies the
target data in accordance with the class tap from the class tap extracting

eneCitcpifd33-and aytppis.a s¢lass cpdg corresponding %iaﬁédopéain&d as

aresult of classification. For example, ADRC (Adaptive Dynamic Range
claGedingrer the like mayike adoptedrasa classHication method.itheiit 134

ADRC method involves ADRC processing of input data forming the class
clagpidhiegetepiniigrgriclass of te zargerdamdn acéblanbe willethe tap

resulting ADRC. code. In K-bit ADRC, for example, the maximum value

£ O A% F 4RE Fri AU I MIRFOfThE bt dhtefRRih PhePtESs dap
<128 delacted, and DREMAXSMIN s caleulated as alacal %%naamlfe@ﬂ%gqgéf

the set. On the basis of the dynamic range DR, the input data forming

clatiasEiapisierguantized to :

For example, ADRC (Adaptive Dynamic Range Coding) or
the like may be adopted as a classification method. |

The ADRC method involves ADRC processing of input data
forming the class tap and deﬁérmining the c¢lass of the
target data in accordance with the résulting ADRC code.

in K-bit ADRC, for example, the maximum value MAX and
the minimum value MIN of the inpuﬁ data forming the class
tap aré detected, and DR=MAX-MIN is calculated as a local
dynamic range of the set. On the basis of the dynamic range
DR, the input data forming the class tap is re-quantized to
K bits. Specifically, the minimum value MIN is subtracted
from each piece of the input data forming the class tap, and
the difference is divided {gquantized) by DR/2K. The pieces
of k-bit input data forming the class tap are arranged in a
predetermined sequence to give a bit string, which is output
as an ADRC code. When the class tap is subjected to, for
example, 1-bit ADRC processing, the minimum wvalue MIN is
subtracted from each piece of the input data forming the

class tap, and the difference is divided by the average of



K bits. Specifically, the minimum value MIN is subtracted from each piece
of the input data forming the class tap, and the difference is divided '
(quantized) by DR/2K. The pieces of k-bit input data forming the class tap

- are arranged in a predetermined sequence to give-a bit string, which is
output as an ADRC code. When the class tap is subjected to, for
example, 1-bit ADRC processing, the minimum value MIN is. subtracted
from each piece of the input data farmirg the class tap, and the difference
is divided by the average of - 61 the maximum value MAX and the
minimum value MIN. As a result, each piece of the input data has 1 bit

the (hinarized).vihepieces ofddbitinput datgnate yfangedimd  as »
predetermined sequence to give a bit string, which is output as an ADRC

resuddde. Forlexpimpie; thd cldssification citetis 134 may elitput{ kdsaclassd) .
code, a level distribution pattern of the input data forming the class tap. In

The Riecss Whehtht clddp EohsisRIF N preeegefinbut data and K bits
e, ted to ceh- gec of the input,data, the number of cases of the
P o Heton i T M3 BB et oA e

class code outpu & classification cireul
as awhighras aa@st number exponentially proportional to the number of bits K
of the input data. Preferably, the classification circuit 134 first

cdmpressesrthe infolmatideamblint ef therclasstapiusin@thenay ocutput,
as a class code, a level distribution pattern of the input
data forming the class tap. In this case, when the class
tap consists of N pieces of input data and K bits are
allocated to each piece of the input data, the number of
cases of the class oode output.by the classification circuit
134 is (2¥)K combinations, which is a vast number
exponentially proportional to the ﬁumber'of bits K of the
input data.
Preferably, the classification cirouit 134 first
- compresses the information amount of the class tap using the
above ADRC processing or ﬁector quantization and then
performs classificatioﬁ. | |
The class code output by the classification circuit 134
is supplied as an address to a coefficient storage unit 135.
The coefficient storage unit 135-stores tap
coefficients qeneraoed by learning; Thé coefficient storage
unit 135 outputs tap coefficients storéd.at the address |
corresponding to the class code output by-the classification

circuit 134 to the product-sum' operation circuit 136.



above ADRC processing or vector quantization and then performs
classification. The class code output by the classification circuit 134 is
supplied as an address to a coefficient storage unit 135. The coefficient
storage unit 135 stores tap coefficients generated by learning. The
coefficient storage unit 135 outputs tap coefficients stored at the address
corresponding to the class code output by the classification circuit 134 to
the product-sum operation circuit 136. - 62 As described below, the
coefficient storage unit 135 stores a plurality of sets (a plurality of types)
of tap coefficients generated by learning using a plurality of sets of

teaghefdata andstydent,datay I t@s&ﬁﬁﬁg &N Storage it %3%&“‘; ik
of tap coefficients to be used is determined from among plurgllty of sets
stowsam; whefficients in aceerdange with.a-gantra) signat freaxthe, funetign
controller 137. Specifically, the control signal output from the function
coekbhfrdfatE3 B RNSUpplied tb the wveffigkentsidrageanitll®s They of sets
it 135 determines the set of tap coefficients to be

of tcggffi}cig:nt storage u

used in agﬁgaaﬁ&%ﬁﬁ%%&ﬁ@ltﬁgnalHﬁd%lﬁp&@%ﬁlé“de%ﬁ’&ents
stouEsRAMingSg he tlass codg supplied gt {ha glessificatign.cieull,

134 from among the set of tap coeffiCients to the product-sum operation

det editciiit 36 T produc-sunp.leperation cisguit k36 obtains:the
~coefficients in accordance with a control signal from the
function controller 137. Specifically, the control signal
oﬁtput from the function controller 137 is supplied to the
coefficient storage unit 135. The coefficient storage unit
135 deterﬁines the,seﬁ of tap coefficienté to be used in
.écCordance with the control signal and outputs tap
coefficients corresponding to the cléss code suppiied from
the classification circuit 134 from among the set of tap
coefficients to the productmsum operation circuit 136.

The pfoductmsumuoperation circuit 136‘ébtains the
prediction taps output by the prediétion tap extracting
circuit 132'and the taé coefficieﬁts output by the
coefficient storage unit.135, performs a linear prediction
'Qperaﬁion-{product~$um.operation} Shown by e@uatibn {1)
,using the prediction taps‘and the tap éoefficients, and .
outputs the operation result aé output data. -

A control signal from the controller 112 (Fig. 16) 1is
supplied to the function controller 137. The function

controller 137 controls the prediction tap extracting



‘prediction taps output by the prediction tap extracting circuit 132 and the -

- -tap .coefficients output by the coefficient storage unit 135, performsa
linear prediction operation (product-sum operation) shown hy equation (1)
-using the prediction taps and the tap coefficients, and. outputs the '
operation result as output data. A control signal from the controller 112
(Fig. 16) is supplied to the function_coégroiler 137. The function controller

~- 137 controls the prediction tap extracting 63 circuit 132, the class tap

- extracting circuit 133, and the coefficient storage unit 135 in accordance

Wi e ¢qntrol_signal. Fig. 23 shows an example of the configuration of -

Cl\grg tl<3JI'rr§1lj§cgnl iarﬁerlﬁﬁoefg a%aar%%n Stélﬁpaerﬁﬁfé%F fea¥nifd ¥ap idoekfitientsnd behe
‘costbrad inthe. spsffigient ste 4ait .1.35 shown in Fig.. 22. Learning

data used for Iearnﬁgﬁlsgtfégﬁgjg% é]']l%egé%?r ata (g:éé“r]aﬁﬁg Htguitontrol
sigual ‘High-quality data such ‘as HD.image data can be used as learning

_* data, The teacher data generating circuit 141 generates teacher data,

* whiéh Becmedtbidel ¥atemaine learning: peocassingy freathedeaming,

mQBH’iﬁ? ecifically, f [ exam le, in a case in which the Ieami_ng data is HD
< image%)rg{?a;ow egn t%eéatgf)“c%gffi%@ﬁsrﬂ)t‘b‘é deiputea By iearnirapare

co@SQQ&Q@meﬁEﬂ%én @Oi%ein :t:he.-'cdefficient storage unit
‘fLBS shown in Fi§. 22&' | | | - |
| Learhiné data used‘fbr iearﬂing,is suppiied to a
'teaéher-daté‘generafiﬁgcircuit14l.~ High—qualit§ data such
" as HD image déﬁarcah‘be gsed as iearniﬁg data;' |
The teacher datd géherafingrcircuit 141 géﬁérates
 teacher data, which becomes model data i-n the learning
prdcessinq} from the léarning daﬁg. o
SpeCifically, fof_example}:in'a case in thch-ﬁhe
1eafning dataris HD image.data,4When the tap éoeffiéients to
be computed by learning are used for convéfting an SD-image
into an HD image.or‘converting MPEG~c6ded data.info.an HD
image, the teacher data génerating circuit 141 maintains the
HD image daté serving as the-leaiﬁinq ddta and outputs the
HD'image data as teachef data. - . | |
For eXample, in a case in which the learning data is-HD
image data, when'the,tap-coéfficients to be computed by
léarning are used for ¢onvertihg_an Sﬁ‘image'haﬁingla.low
S/N into an SD image having-a high S/N‘dr converting MPEG-

coded data into an SD iﬁage, the teacher data genérating



into an HD image or converting MPEG-coded data into an HD image, the
teacher data generating circuit 141 maintains the HD image data serving
as the learning data and outputs the HD image data as teacher data. For
example, in a case in which the learning data is HD image data, when the
tap coefficients to be computed by learning are used for converting an SD
image having a low S/N into an SD image having a high SIN or
converting MPEG- coded data intogan SD image, the teacher data
generating - 64 circuit 141 decimates the pixels of the HD image data
serving as the learning data to generate SD image data and outputs the

cirdgneraied Rdmagedatars tgacher date. Tthetegsher,data Quipyt by the

teacher data generating circuit 141 is supplied to a teachér data memory
servi4ly Tdwe téachbedata memicry 42-storescthe teadter dadaroanthe and
teacher data generating circuit 141. A student data generating circuit 143

outpydiieraftd S6AEH2HSA, WhidTBecofasa staddias v ledating
pracessing, .from the teacher data stored in the teacher data memory: 142.
oS S RGO HEBR e Vart EGoORRRD BE onfRREd £y s

Spemficg , Tor example, W e¥ap coe
cirdgamning arq Usedhforicopverting.an. sRAmage; intg apddb inagepas ¢y

described above, the teacher data memory 142 stores the HD image
teacdmvindeasatheceactyerideta s tr this case, the studant datageremtinge

circuit 143 decimates the pixels of the teacher data to generate SD
teacher data generating circuit 141.

A student data generating circuit 143 generates student
data, which becomes a stﬁdent in the learning processing,
from the teacﬁer data stored in the teacher data memory 142.

Specifically, for example, when the tap coefficients to
be computed by learﬁing are uéed for converting an SD image
intc an HD image, és described above, the téacher data
ﬁemory 142 stores the HD image serving as the teacher data.
In this case, the student data generating circuit 143
decimates the pixelé of the teacher.data to generaﬁe 5D
image data and buﬁputs the SD image data as student data.

For example, when the tap coefficients to be computed
5y learning are used for.converting MPEG-coded data into an
HD image, as described above, the teachér data memory 142
stores the HD image serving as the teacher data. In this
case, the student data'generating circuit.lQB MPEG-encodes
the teacher data to generate coded data and'outpﬁts the |

coded data as student data.

For example, when the tap coefficients to be computed



image data and outputs the SD image data as student data. For example,
when the tap coefficients to be computed by learning are used for
converting MPEG-coded data into an HD image, as described above, the
teacher data memory 142 stores the HD image serving as the teacher
data. In.this case, the student data generating circuit 143 MPEG-encodes
the teacher data to generate coded data and outputs the coded data as
student data. For example, when the tap coefficients to be computed - 65

by learning are used for converting an SD image having a low S/N into an
SD image having a high S/N, as described above, the teacher data

by 1@?%’%&@?&0 tgefSol%lm%%%gervm as _th d]Sacherd ta. In_this ow

case, the sttident data generating circuit 4%a 2 noise fo the teachér

S/N dai@do genstaterslydmage; dafadayingna owS/N andautpytsdhe SR ve,
image data having a low S/N as student data. For example, when the tap

the doeffitiemtsdotbe computed: B ledrming=arehusefifoitenvertegving as
MPEG-coded data into an SD image, as described above, the teacher

the F8aGHEMORREA? stoPesthbSSSdmage SRRiNG RS MRE tekther AsRe FRting

cag thgdc,tu ent dat ratln CII’CUItl 3 MPEG- encodes th
Clrcltgggher gata tosgen%%ésteé c%geg (f'ata ]fpu 1fhe Ecod%%l aealfa as %D

imagsiudertdaa}The StUdent deacodipyt Bﬁﬁ@ﬁ%@d@ﬁted%t@ genesating: +
circuit 143 is supplied to a. student data memory 144. The
having a low S/N as student data.

For example, when the tap coefficients to be computed
by learning are used for converting MPEG-coded data into an
SD image, as described above, the teacher data memory 142
étores the 35D image serving as the teacher data. In this
case, the student data generating circuit 143 MPEG-encodes
the teacher data to generate coded data and outputs the
coded data as student data.

The student data output by the student data generating
circuit 143 is supplied to a student data memory 144.. The
student data memory 144 stores the student data supplied
from the studenﬁ data géhefating circuit 143.

The Prediction tap extracting circuit 145 sequentially
uses the teacher data stoted_in the teacher data memory 142
‘as target data, extracﬁs the student data used for |
predicting the target dataffrom'the student data memory 144,
and generates prediction taps having the same tap.structure
‘as those generated by the prediction tap extracting circuit

132 shown in Fig. 22. The prediction taps generated by the



student data memory 144 stores the student data supplied from the
student data generating circuit 143. The prediction tap extracting circuit
145 sequentially uses the teacher data stored in the teacher data memory
142 as target data, extracts the student data used for predicting the
target data from the student data memory 144, and generates prediction
taps having the same tap structure as those generated by the prediction
tap extracting circuit 132 showrrin®g.722. The prediction taps generated
by the - 66 prediction tap extracting circuit 14S are supplied to a normal
equation adding circuit 148. The class tap extracting circuit 146 extracts
predhet dtutehadataxised-for nassifying e tat§etdata framp thes Studerd
data memory 144, generates a class tap having the same tap structure as
normpl: eNEEIaT byt Brss Haptdfktrddihg circuit 133 shown in Fig. 22,

lies.t | tap t lassificati ircuit 147. As in th
SR ciain Tk CRaWAW g 52 e BARSHERRSR ErcuiPEar

studéses thewlassstap fearn the £lass riapextiacting glrguit 146 o petfarm v, o

classification and supplies a class code representing the class of the
studardetdddta toahe moringk equaticrraddisg sirclit$48.CEre hanmalg the
uation adding circuit 148 reads the teacher data serving as the target

e
Sameq&ARroty E teHchet SudthheABRETAL 8Ad pirfbfis Gdition bihe
extr§y9§W§x§§rcuit 133 shown in Fig. 22, and supplies the

class tap to a classification circuit 147. As in the
classification circuit 134 shown in Fig. 22, the
classification éixcuit 147 uses the class ﬁap from the class
tap extracting circuit 146 to perform classification and
supplies a cléss code representing the-claés of the targét
data to the normal équation adding circuit_148.

The normal equation adding circuit 148§ reads-the
teacher data serving as the target data from the teacher
.data memory 142 and performs addition of the student data
forming the predictien taps from the prediction tap
extracting circuit 145 and tﬁe teacher data serving as the
target data_in.each class represented by the class code
supplied from the qlassification\cirduiﬁ7147.

Specifidally, the normal equation adding.circﬁit 148
uses the prediction.taps (student data} and performs, in
each class corresponding to the class céde supplied from the
classification circuit 147, operations corresponding tb

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



forming the prediction taps from the prediction tap extracting circuit 145
and-the teacher data serving as the target data in each class represented
by the class code supplied from the classification circuit 147. Specifically,
the normal equation adding circuit 148 uses the prediction taps (student
data) and performs, in each class corresponding to the class code
supplied from the classification circuit 147, operations corresponding to
multiplication (xinxim) of the studen¢ data, each piece 67 forming each

- component of the matrix A in equation (8), and summation (E)
Furthermore, the normal equation adding circuit 148 uses the prediction

foriapg (udentdaiphars thetergelnixgl  teacher data) And-perorms, in 1 ng
each class corresponding to the class code supplied from the
sumngidsisificatianh circuit 147, ‘operations corresponding to multiplication (xinyi)
~of the student data.and the teacher data, each piece forming each

cOTHPORETTA TRe vESDr BIA B Lafoh i) 1 aRd 2a/EicHEIuTEe hbfmal
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teacher data store the tea%ﬁer 3‘[
(tedbus giving e Hoamakecuations showd-pequatans (8).in each class, By,

solving the normal equations generated in each class by the normal
the etjLasion cuidings CiPRUIti A8, Brtap doedficiantsdateiminirigairetit b4 £ 147,
opercé’&%‘éfisé%@%gifQSL?QESn'S ?:%Chrr{ﬁltiplication (%3,v;} of the
student data aﬁd the teacher data, each piece forming each
component of the vector v in equation (8), and.summation () .

' The normal equation adding circuit 148 performs the
above additidn.usinq all pieces of the teacher data stored
in the teacher data menmory 142 as’ target data, thus giving
the normal equatibns shown in equations (8) in each class.

‘By solving the ﬁormal equations generated in each class
by the normal equation adding circuit 148, a tap coefficient
‘determining circuit 149 computes tap coefficients in each
class and supplies the tap coefficients to an_addréss
corresponding to each class in a coefficient ﬁable memory
150. |

Depending on the data prepared as the learning data,
there may_be a cléss in which the normal equation adding
pircuit 148 cannot generéte a sufficieﬁt numbef of normal
_equations-for computing the tap coefficients. 1in such a
class, the tap coefficient determining circuit 149 outputs,

for example, default tap coefficients.



class and supplies the tap coefficients to an address corresponding to
each class in a coefficient table memory 150. Depending on the data
prepared as the learning data, there may be a class in which the normal
equation adding circuit 148 cannot generate a sufficient number of normal
equations for computing the tap coefficients. In such a class, the tap
coefficient detérmining circuit 149 outputs, for example, default tap
coefficients. 68 The coefficient tabt&memory 150 stores the tap
coefficients in each class, which are supplied from the tap coefficient
determining circuit 149. A control circuit 151 controls the teacher data
generating oircuil d4t, thenstudrahdate geperatingraircuitnd42.4pe
: prediction tap extracting circuit 145, and the. class tap extracting circuit
coet¥Ag igpduificktly einthe fdaming apparhtusrshosuninlFigd 28rprocessingap
information indicating the contents of processing performed using the tap

Coefé&é?ﬁ&@ﬁtsqgE‘éﬂ‘buf‘ﬁélgoﬁfr&cafcﬁlt]1%% -as information indicating the
YPe. 0f procesaing herformed @% rtSE§0§ﬁ'§'e‘Pé%E:%Q% lgamed by

operatlng an operation unit, which is not shown ccordance with the
geneRiDELESING irfernatian set by Operaiing thedaperagon dbitr the,Contralui +

circuit 151 controls the teacher data generating circuit 141, the
142, the prediction tap extracting circuit 145, and the
class tap extréctingléircuit 146.

Spécifically, in the iearning apparatus shown in Fig.
23, procéssing informatiqn indicating the contents of
processing performed uSing the tap coefficients is set to
the control circuitIISI as information indicating the type
of procéssing performéd-by the tap coefficients to be
learned by op@rating én 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 ciréuit 141, the
student data generating circuit 142, the prediction tap
extxacting-circuit 145, and the class tap extracting circuit
146. |

Accordingly; undér the control.of the control circuit
51, the teacher data generating circuit 141 generates
teacher data from-fhe‘learning data. Under the control of
the control circuit 151, the student data generatiﬁq circuit
143 generaktes student d@ta from the teacher data. Under the

control of the contrdl circuit 151, the prediction tap



student data generating circuit 142, the prediction tap extracting circuit
145, and the class tap extracting circuit 146. Accordingly, under the
control of the control circuit 151, the teacher data generating circuit 141
generates teacher data from the learning data. Under the control of the
control circuit 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 69 extraetingcireuit 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

ext 146rSels tha tapastructyre afa slass dap: Andgenergiesa elase tapihavingn
the tap structure. Referring to a flowchart in Fig. 24, processing (learning

t ap precessirg)dnathedepminy. appamatisshiovireinifig. 28willapwsbeucture.
described. In step S21, the control circuit 151 controls the teacher data

Undegenkh&tirePairciitl £iL th&snintHata gehetating tittuit 132, fkass tap

rediction tap extracting, circuit 145, and the class tap_extracting circuit
6, 'S¢ )
ext%%%.ﬁngcgoﬁggﬁégwﬁﬁ thg%%tgp%?é%srgﬁs Al %&gr&né%/?stﬁe tap

and t@@@f&‘a@@é@ genernating cirgyit4ktisess annaethad of caenerating teacher

data from the learning data. The student data generating circuit 143 sets

a Recfrad Dhgetieratinglowchart in Fig. 24, processing
(lLearning processing) by the*learning apparatus shown in Fig.
23 will ﬁow be described. - |

In step $21, the control circuilt 151 controls the

teachef data generating circuit 141, the student data
generating circuit 142, the prediction tap extracting
circuit 145, and the class tap extracting circuit 146 in
accordancé with the set proéessing information. Accordingly,
the teacher data generating circuit 141 sets a method of
generating teacher data from the learning data. The student
data generating circuit.143.sets a method of generating
student data from the teacher data. The prediction tap
extracting circuit 145 sets the tap structure of prediction
tabs. The class tap extracting circuit_l46 sets the tap
structure of a class tép.

V_In step 522, thé teacher data generating circuit 141
generates ﬁeacher-data from the learning data supplied
thereto in accqrdahcé with the generation method set in sﬁe@

521 and supplies and stores the teacher data in the teacher

data memory 142.



student data from the teacher data. The prediction tap extracting circuit
145 sets the tap structure of prediction taps. The class tap extracting
circuit 146 sets the tap structure of a class tap. In step S22, the teacher
data generating circuit 141 generates teacher data from the learning data
supplied thereto in accordance with the generation method set in step
S21 and supplies and stores the teacher data in the teacher data memory
142. - 70 Subsequently, in stepS23) the student data generating circuit

143 generates student data from the teacher data. stored in the teacher
data memory 142 in accordance with the generation method set in step
S2utarsuppliey antrsteresp i Studehedatbwal the-stddent datasmeinony
144. In step 524, the prediction tap extracting circuit 145 uses, from

C1rcihbng e ¥de? bath SbrctERttdabacHerdatd hfefRnrias . d&hahat
sto 4385 09t %Z{eb e@é‘a%feﬁ';%cée% e ata(flg?ergoq_,ata AsJarget data, r(?l%:{;?gg ngthe e

Studént data from the student data m mory 144, the prediction tap

genePHEACIAONE T 42 eneratespregiction{aps hpyngdhe fap; siushue

set in step S21. for the target data and supplies the prediction taps to the
the mdraviegudddn atdingheirceiitud48.tindsiép SR4mtheyclagsitap extracting

Lt RS prea iR o I B S e 14
uses, from among the teacher data stored in the teacher data
memofy 142, data that has not yet been selected as target
data as targét data. By reading the student data from the
student data memory 144, the prediction tap extracting
circuit 145 generates prediction taps having the tap
struéture set in step S21 for the target data and supplies
.ﬁhe p:ediction taps to the normal equation adding circuit
148.

In step 524, the class tap extracting circuif 146
generates a class tap having the tap structure set in step
521 for the target data by reading the student data from the
student data memory 144, supplies the class tap to the
élassificétion circuit 147, and proceeds to step S525.

In step 825; the classification circuit 147 performs
classification using_the class tap from tﬁe class tap
-extracting circuit 146 and obtains a class code of the
target data. The class code is supplied from the

classification_ciréuit 147 to the normal equation adding

cilrcuit 148.



S21 for the target data by reading the student data from the student data
memory 144, supplies the class tap to the classification circuit 147, and
proceeds to step 525. In step 525, the classification circuit 147 performs
classification using the class tap from the class tap extracting circuit 146
and obtains a class code of the target data. The class code is supplied
from the classification circuit 147 to the normal equation adding circuit
148. - 71 In step 526, the normal €guation adding circuit 148 reads the
teacher data serving as the target data from the teacher data memory
142. For the student data forming the prediction taps supplied from the
predictiosgdap exiractirg reiicul 14sqanctherteacher data sepving as the
target data, the normal equation adding circuit 148 performs the above-
reagfesthibed aridhton siake nsaHX nand thethectdrar girawddyaeduation:(83.
erformed in each class corresponding to the class code

he addition is S
tea%b‘?ﬁ tﬁ@%ﬁas‘&ﬁ%gﬁgn Treuit 1497 - Sep oy daRd praictiohaaping the
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pieces of the teacher data stored in the teacher data.mem are
cirdisptl astthestangatitata isperderned: 4f it isrdetamiged i step-324 thatat 4,

the addition in which all. pieces of the teacher data are used as the target
the gmanehoequation adding circuit 148 performs the above-
described addition of the matrix A and the vector v shown by
equation (8). The addition is performed in each class
corresponding to the class code from the classification
circuit 147.

In step 827, the prediction tap extracting circuilt 145
determines whether or not the addition in which all pieces
of the teacher data stored in the teacher data memory 142
are used as the target data is performed. If it is
determined in step S$27 that the addition in which all pieces
of the teacher data are used as the target data is not
performed, the prediction tap extracting circuit 145 returns
to step SZ4 and uses, of the teacher data, data thét has not
yet been selected as target data as new target . data.

- Subsequently, similar processing is repeated..

" If it is determined in step Sé? that the addition in
whibh.all pieces of the teacher déta-ére used as the target
data is performed, in step S28, the tap coefficient
determining circuit 149 solves the normal equations

generated in each class by the addition performed in step



performed, the prediction tap extracting circuit 145 returns to step S24
and uses, of the teacher data, data that has not yet been selected as
target data as new target data. Subsequently, similar processing is
repeated. If it is determined in step S27 that the addition in which all
pieces of the teacher data are used as the target data is performed, in
step S28, the tap coefficient” determining circuit 149 solves the normal
equations generated in each classt the addition performed in step - 72
526 by the normal equation adding circuit 148, thus computing the tap
coefficients in each class. The tap coefficients are supplied and stored at
526 aryaddessoearrespanding theaehiclass inithecoefficient memery 150,
and the processing is terminated. Accordingly; the coefficient memory 150
conpstsigstheltap tesefficiedtSlin baoh tlass ferpbrforhsing proddssirtpp
indicated by the processing information set to the control circuit 151. The

coetihETBAMIAG ProcERinGHY eSS dpfdrattis #F&FSMed by
cor1ANGING fhe Rrocessing infounation %ﬂéocwgépféf?éﬁi{%;@%%% a3

set of tap coefficients based on each piece of processing information Is

and alainete Acceardingly,sa pkirality, @f sets of tap coefficients computed for a -
plurality of pieces of processing information is stored in the coefficient

S@ﬁgy;gﬁnqggdnﬂmgsgqaﬁficient memory 150 stores the tap
coefficients in each class for performing processing
indicated by the pfécéssinq information set to the contrél
circuit 151,

The above learning processing by the learning apparatus
i1s performed by changing the processing information set to
the control circuitriSl, and a set of tap coefficients based
on each piece of pﬁocessing;information is obtained.

Accordingly, a plurélity of sets of tap coefficients
computed for a plqrality of pieces of processing information
is stored in the coefficient storage unit 135 in the signal
processing circuit 113 shown in Fig. 22,

Specifically,-Fig‘.25 shows an example of the
configuration of the coefficient storage unit 135 shown in
Fig. 22.

Selectdrs_lél and 162 each select one of N coefficient
nemories 163; to 163y in accordance with a control signal
suppiiéd from the funttion contfoller 137 iFig. 22)- The
selectors 161 and 162 select the same coefficient memory

163,,.



processing circuit 113 shown in Fig. 22. Specifically, Fig. 25 shows an
example of the configuration of the coefficient storage unit 135 shown in
Fig. 22. Selectors 161 and 162 each select one of N coefficient memories
1631 to 163N in accordance with a control signal supplied from the

~ function controller 137 (Fig. 22). The selectors 161 and 162 select the
'same coefficient memory 163n. - 73 The coefficient memories 1631 to
163N each store a set of tap coeffiGiénts computed by the learning

~apparatus shown in Fig. 23 on the basis of each piece of processing
information. In the coefficient storage unit 135 arranged as described
abrive, the-galeetoss 16 hand 162selert, the, coefficienidnemenrt63, set
from among the N coefficient memories 1631 to 163N in accordance with

of Hap conmdlSigrigsupplicafroiretelfiindtion domioliéna3zpRestcodetigwn

supplied from the classification circuit 134 to the selector 161. The

in Elfuidrt P siplied fhifds G0 tRhE SISt ® EOERERIT fhemory

i n£dBRx (s, coefficient memory 163n reads tap coefficients stored at an
address corresponding to the class code from the selector 161 from the

- set of tapeceefficientsi (stored tharey cotiespopdingredhe eredeiermined
processing information
de'sc_ribed above, the selectors 161 and 162 select. the
coefficient memory 163, from among the N coefficient
memories 163; to 163y in accordance with the control signal
supplied from the function controlier 137.

A class code is supplied from the classification
cifcuit 134 to the selector 161. The selector 16l supplies
the class code to the selected coefficient memory 163,. The
coefficient memoz:y.163n reads tap coefficients stored at an
address corresponding to the class code from the selector
161 from the set of tap coefficients (stored therein)
corresponding to the predetermined processing information
and cutputs the tap coefficients.

The tap coefficiénts.Output by the coefficient memory
163n are supplied to the selector 162 selecting the
coefficient memory 163,. The selector 162.supplies the tap
coefficients supplied from the coefficient memory 163, to
rthe product-sum operation'circuit 136‘(Fig. 227 .

‘The-coefficiént memories 163; to 163y, each storing the
set of tap coefficients based on each piece of processing

information, need not be physically separated. In other



and outputs the tap coefficients. The tap coefficients output by the
coefficient memory 163n are supplied to the selector 162 selecting the
coefficient memory 163.. The selector 162 supplies the tap coefficients
supplied from the coefficient memory 163, to the product-sum operation
circuit 136 (Fig. 22). The coefficient memories 1631 to 163N, each storing
the set of tap coefficients based on each piece of processing information,
need not be physically separated. iffother - 74 words, the coefficient
memories 163, to 163N may be implemented by bank switching a single
_ memory. In the present embodiment, since the function of the signal
wordgrocessingewtdit 2181t theelVsigsal Pidgessor 1108, chaggés:from the
function for simultaneously performing gomgosite/component conversion

implﬁ’l‘&%ﬁ&eiﬁg B dRgRHE e S FESORItgRSinforévéAé it Brakessing to the function

for only performing space resolution improvement processing, th
OSSR Blorage anit T35 01 e Slgrial procesiing BrsinTEs Sordds

- signigasthedeliwing twosals of taps cogfficientsSpecifically ane-cefficient ¢
memory 1631 in the coefficient storage unit 135 of the signal processing
changiruitfrk8nstbhes dsetofitap doefficients gemerated by learrfingring
processing using a component-signal HD image as teacher data.and a
COMPEFTH5ELIRSIIARPED iRREASdteRE@RgSsing and space

resolution improvement-processing to the function for only
performing space resolution improvement processing, the |
coefﬁicient storage unit 135 of the signal processing
circuit 113 stores at least the following two sets of tap
coefficients.

Specifically, one coeffiéient memory 163; in the
coefficient storage unit 135 of the signal processing
circuit 113 stores a sét of.tap coefficients generated by
learning précessing using a component-signal HD image as
teacher data and a composite-signal SD image as student data,
the cémposite—signal sD image_being generated by degrading
the space resclution of the teacher data and converting thé
component 'signal into a composite signal. Another |
coefficient memory'163j i@ the coefficient storage unit 135
of the signal proéessing_éircuit 1i3 storeé a set of tép
coefficients generated by learning-processing using a
component-signal HD image as teacher data and an Sﬁ image as
student data, the SD image being=geherated by degrading the

space resolution of the teacher data.



" the composite-signal SD image being generated by degrading the space
- resolution of the teacher data and converting the component signal into a
. composite signal. Another coefficient memory 163 in the coefficient
storage unit 135 of the signal processing circuit 113 stores a set of tap
coefficients generated by learning processing using a component-signal
HD image as teacher data and an SD image as student data, the SD
image being generated by degradifgthe space resolution of the teacher
data. 75 In the present embodiment, since the function of the signal
processing circuit 123 in the electronic apparatus 11 (Fig. 17) changes
fram thedupctionfor simultanesssty, perfaraingMPEG-decasingand he
space resolution improvement processing to the function for
s LyrgidhuRARESISH PErfEAMiAgL MPEG detoding antedistovticirelippatiohus 11
. processing, a coefficient storage unit 135 in the signal processing circuit
(Fido s

the 8tB&fShid ApParatss T HEtreeRt feast IRE SIS Hed Lets of
per £BREORHIGRNE JRecifigally. ong nggicgiee ni memory 163 1#%%%%;{@1{1@11‘&

coefficient storage unit 135 of the signal processing circui ores a
procaiof tap ceeffinient.genaratedrby learming-RrOssssing UsgRHHD,
image as teacher data, the HD image being generated by :
MPEQVipEcehbadingd cormpendritsigndl iHDnatagerant MeEG-tegodiag the
-~ _coded data, and using an, MPEG-coded SD image as student data, the
coef bqﬁﬁﬁglﬁﬁﬁfage unit 135 1in the signal processing

circuit 123 of the electronic apparatus 11 stores at least
the following two sets of tap coefficients.

Specifically, one coefficient memory 163ilin the
coefficient storage unit 135 of the signal processing
* circuit 123 stores a set of tap coefficientS'generated by
learning processing using an HD image as teacher data, the
HD image beinglgeneréted by MPEG-encoding a component-signal
HD image and MPEG-decoding the coded data, and using an
MPEG-coded SD image as student data, the SD image being
generated by degrading the space fesolution of the teacher
data and MPEG-encoding the degraded data. Another
coefficient memory 163, in the coefficient storage unit 135
of the signai_processing circuit 123 Stores a set of tap
coefficients generated by learning processing using a
component-signal SD.image.as teacher data and coded data
generated by MPEG-enceding the teacher data as student data.

The coefficient storage units 135 in the TV signal

processor 106 and the electronic apparatus 11 may store



generated by degrading the space resolution of the teacher data and
MPEG-encoding the degraded data. Another coefficient memory 163 in
the coefficient storage unit 135 of the signal processing circuit 123 stores
a set of tap coefficients generated by learning processing using a
component-signal SD image as teacher data and coded data generated
by MPEG-encoding the teacher data as student data. The coefficient
storage units 135 in the TV signal pecessor 106 and the electronic
apparatus 11 may store - 76 other tap coefficients. Specifically, the
coefficient storage units 135 may store, for example, tap coefficients for

othSNIRIGNGIEEGtINgresizing),an fpage, tap, casfficients fot improying
. the resolution in the time domain, tap coeffiCients for improving the
storegelutinn i3 thesgraya gcaleddamainotapegasticients farregyeing:Rlveings
and tap coefficients for eliminating distortion and noise. Classification -
for suEptive mredessivigrasingidp (aoddficiémts fordimproviag thé apace
' §solution or#ime resolution or for resizing an image is described in USP
coe

TA-Fo 8%aﬁ18%f%f‘é’s%ﬁic§ﬁ§n'58’5‘&%%8&%9?%[@%% domain,

e T S L S .-
scalexatopleialassifigatione atlapiive processingdising tep ¢oaflicients, forng

changing the gray scale is described in Japanese Unexamined Patent
tap coefficients for eliminating distortion and noise.

Classification adaptive éfdcessing using tap
coefficients for improving the space resclution or time
resolution or for resizing aﬁ image is described in USP
5666164. For example, classification adaptive processing
using tap coefficients for performing MPEG decoding is
described in Japanese Unexamined Patent Application
Publication No. 2001-320711. For example, classification
'adaptive processing using tap coefficients for changing the
.gray scale is described in Japanese Unexamined Patent
Application Publication No. 9-219833. For example}
classification adaptive processing using tap coefficients
Hfor reducing blurring is described in USP 6233019. For
example, classification adaptive‘processing using tap
coefficients for eliminating distortion and-noise is
described in USP 5499057.

As described above, sets of many types of tap

coefficients are stored in the coefficient storage units 135,

and the set to be used is switched among these sets, thus



Application Publication No. 9-219833. For example, classification
adaptive processing using tap coefficients for reducing blurring is
described in USP 6233019. For example, classification adaptive
processing using tap coefficients for eliminating distortion-and noise is.
described in USP 5499057. As described above, sets of many types of tap
coefficients are stored in the coefficient storage units 135, and the set to
" be used is switched among these séts, 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.
easin yordes tayitagr ove dhe efficisnayofsignal recepsiy and FeePony
- usage, the tap structures of the prediction taps and the class tap are
Clreghahged in aécdraandd withana sigrzd gsregessing furotion tithenithiea 1
rediction taps and the class. tap are pre-designed to sufficiently perform
PEOCRRR Sighdt robeSsihg TuRGiion e -G RAIres TIRRE Brdiicioh tag®
eq{ﬁxﬁ_sc -Q_q&g;d eferri o a flowchart in Fig..26,
Ord%?(;ict?ssli“ng by?i?er%%%%%%gssing ci?cBuitéii%thO\% ?nclgiasaﬁé%viﬁ%%w
mendey desersd. thstep534 tthedunetion eantegller A34dgeeives, arearalng
signal from the controller 112 to change the function of the signal
the grbesssingrirediel £8anged in accordance with the signal

processing function. When the prediction taps and the class
tap are pre-designed to sufficiently perform each signal
processing function, the tap structures of the prediction
taps and the class tap need not be changed.

Refer:inq to a flowchart in Fig. 26, processing by the
signal processing circuit 113 shown in Fig. 22 will now be
described.

In step 531, the function controller 137 receives a
control signal from the controller 112 to change the

-function of the signal processing circuit 113. In
accordance with the control signal, the function controller
113 controls the prediction tap extracting circuit 132, the
class tap extracting circuit 133, and the coefficient
storage unit 135‘ |

Specificaliy( the control signal supplied from the
controller 1;2 to the function contrqller 137 includes
processing informafion associated with the function ID
‘stored in. the controller 112. 1In acéordance with the

processing information, the function controller 137 controls,



accordance with the control signal, the function controller 113 controls the
prediction tap extracting circuit 132, the class tap extracting circuit 133,
and the coefficient storage unit 135. Specifically, the control signal
supplied from the controller 112 to the function controller 137 includes
processing information associated with the function ID stored in the
controller 112. In accordance with the processing information, the
function controller 137 controls, - 78gas-in 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

as iapexiracting siguit132usset th geneiate Rredictign taps hawiag the
same tap structure as those generated by the prediction tap extracting
predirctitcd S: ebthexaiairig. apgparatusisiod i, Figh @3- The<classptap
extracting circuit 133 is also set to generate a class tap having the same
ext 555 SHipgnié B ifat hdRerated by tRe R8s HirdardctingAedr 198%F 135-

g Jeaming soparals Shown 1.F9, 25, The coplfiient iorage wiK D,

is'8et o USE 'the “coefficient memory aving-stored therein a
is S8t of tapepeffigientsearmsponsing totheruogessing, dnfoupationp

included In the control signal from the function controller 137.
.structure as those generated by the prediction tap
extracting circuit 145 of the learning apparatus shown in
Fig. 23. The class tap.extracting circuit 133 is also sét
to generate a class tap having thé same tap structure as
that generated by the class tap extracting circuit 146 of
the learning apparatus shown in Fig. 23.

The coefficient storage unitrl35 is set to use the
coefficient memory 163, (Fig. 25) having stored therein a
set of tap cdefficients correspbnding to the processing
information included in the control signal from the fﬁnétion
controlier 137.

Subsequently, when input data is Suppiied and stored in
the buffer 131, in step 532, the prediction tap extracting
circuit 132 uses, of.the.output data to be computed by the
product-sum operation circuit 136, data that has ndﬁ yet
been selected as target data as.target data. By readiﬁg the
input data from the buffer 131, the prediction tap .
extracting circuit 132 generateé (forms} prediction taps
having the tap structure set in step S31 for the target data

“and supplies the prediction taps to the product-sum



Subsequently, when input data is supplied and stored in the buffer 131, in
step S32, the prediction tap extracting circuit 132 uses, of the output data
to be computed by the product-sum operation circuit 136, data that has
not yet been selected. as target data as target data. By reading the input
data from the buffer 131, the prediction tap extracting circuit 132
generates (forms) prediction taps having the tap structure set in step S31
for the target data and supplies the7grediction taps to the product-sum -
79 - operation circuit 136. In step 332, the class tap extracting circuit 133
generates a class tap having the tap structure set in step S31 for the

opetanget datx Ry-raading the input data from the buffer 131, supplies the
class tap to the classification circuit 134, and proceeds to step 533. In

stép 53Bethedassifitationicircuitkdd performst ¢la§siﬁ¢at¢nmusim@ 3he
class tap from the class tap extracting circuit 133 and obtains a class

JeneryEST the Gthiget dat® HR7ABYs EbGe [SUpphisd & Weecdsthiciéht step

storage,unit 135, In the coefficient storage unit 135 (Fig. 25), th i
31 é%. .
531 56 (—:ﬁ:tdgr%em ARG 16 %(%a%ek%%lerc?ea the C(;%el}f‘?uéni{ﬁgm%?g}talg%oéneﬁﬁ ©

buf £8P 531, Whepdhe classicodenis suppligd ramc the classifigation.eincuit
134, in step 534, the coefficient storage unit 135 reads from the
ciroekfficiett,memorpi63retafs to step S33.

In step 533, the classification circuit 134 performs
élassification using the élass tap from the class tap
extracting circuit 133 and obtains a class code of the
target data. "The class code is supplied to the coefficient
storage unit 135. |

In the coefficient'storaqe unit 135.(Fig. 25), the
selectors 161 and 162 have selected the coefficient meﬁory
163, set in step S31. When the class code is supplied from
the classification circuit 134, in step S34, the coefficient
storage unit 135 reads from the coefficient memory 163, tap
coefficients at an address correspohding to the class code
from the classification circuit 134 and supplies the. tap
coefficients to'the product—sum opefation circﬁit 136.

The product—sum,operation circuit 136 obtains theltap
coefficients supplied from the coefficient storage unit 135,
In step 535, the product-sum operation circuit 136 uses the
tap coefficients. and the prédiction taps supplied in step
. 532 from the prediction tap extracting circuit 132 to

perform a product-sum -operation shown by eguation (1},



coefficients at an address corresponding to the class code from the
classification circuit 134 and supplies the tap- coefficients to the
product-sum operation circuit 136. The product-sum operation circuit 136
obtains the tap coefficients supplied from the 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 from the

prediction tap extracting circuit 1324g perform a product-sum operation
shown by equation (1), - 80 computes a predicted value of the target data,
and outputs the predicted value as-output data. The output data output by -

compl1e PLoduct;sum operation; Gircyit-136 is %%@é%t@d&asti%% ;*gn%fegi%geats

taps and the class tap having the tap structures corresp ng to

the preeessinginfounatonandatsetef tap-coefficients. The output data is
thus data generated by processing the input data in the manner
rephéseriéa by the procassinutinka midtionpSabseruently, imrstep SB6n the
redictié);n tap extracting circuit 132 determines whether or not there is

LI Gttputdfta ts RTPIEhrYerdda ekt D Hemital it aiep Sa6itdre

clastge@ag quipyt datayta b@algeg&%@%% -gata, the proce gizgg retirms 1o

step S32 and uses output “data that has not yet been use targe% ata
pro@sstargel dats SubsegHentid the similas precassings repealgdsin  The

contrast, if it is determined in step S36 that there o _
output data is thus data generated by processing the input
data in the manner represented by the processing information.'

Subsequently, in step 536, the prediction tap
extracting circuit 132-detefmines whether or not there is
output data to be used as target data. If it is determined
in step S$36 that there is output data to be used as target
data, the processing returns to step $32 and uses output
data that has not yet been used as target data as target
data. Subsequently, the similar processing is repeated.

In contrast, if it is determined in step S$36 that there
is no output data to be used as target data, the precessing
‘is terminated. |

As described above, the signai proceSsing circuit 113
of the TV signal processor 106 changes the function thereof
by setting the tap structure of the'predigtion taps
generated by the prediction tap extiactihg circuit 132, the
tap structure of the class tap generated by the.class tap
extracting circuit 133, and the type of the set of tap

coefficients used in carrying out the product-sum operation



is no output data to be used as target data, the processing is terminated. -
As described above, the signal processing circuit 113 of the TV signal
processor 106 changes the function thereof by setting the tap structure of
the prediction taps generated by the prediction tap extracting circuit 132,
the tap structure of the class tap generated by the class tap extracting
_ circuit 133, and the type of the set of t Qr_(:oefficie'rits used in carrying out
the product-sum operation - 81 by the% oduct-sum operation circuit 136. .
~ Also, as in the .signal processing circuit 113, the signal processing circuit
b 12%1“ the electronic apparatus 11 (Fig..17) changes the function thereof. -
The'SighArSPochssing ceGits E19and 1123 éankes the Artions thereot he
in this manner to cooperate jn sharing the task of processing an input
signal. i this ¢ase, %fﬁ&l&atglo%rfhigﬁsr GudRE thBRIASE At ved Byt
1 4ndependent precessing by &l sigpal; processing circuits 113 ]
' and 123 can be achievedQ.yS%%%%ggI{I{&% Whlgeir]] tf(léP is gna ,pr])gogehsas?rgge(ﬁrbttﬂte '
, fullxsi@f?mhéﬁvrsigrfal probessoi 406 bperates independentivatalns 113 and
coefficients generated by learning processing using a component-signal -
- 12dpShtysess {earhéraataidtitra Eompesife-igigridl 5D imagesgerterated

oy egeing e e cophion of s ocher e andcomiertng e
Inreferied [ se, ogﬁput‘daﬁa of higher quaiity than tha£7 S
achieved by iﬁdepeﬁdent processing 5y either of the signal
prgcessing'circﬁits ll3rand'123 can be‘achiéved.

Aspecificailyf Qhén thé $igﬁa1_prqcessin§ circuit 113 of
_ the TV signal procéésor 108 operatéé_ihdependently; tapr |
—gbefficients generated by iearningAﬁfoceséingrusinq.a
componentmsiqnal HD imége-as teacher data and a composite-—
Si@nal'SD image generated by dégrading tﬁe'spacé resolution
of thé teacher data and converting the coﬁpdnenﬁ signal into
& composite signal as studenf data (hereinafter referred td
as composite/componént convgrsidn and SD/HD conversion tap |
‘coefficients) are used. 'Using the-taé coefficients, -a
baseband SD image signal, which'is.oﬁtput from the tunér 105
‘(Fig. 15) gnd which is a cémposite signal, ist£§Cessed,
thus convefting the composite SD image sigﬁal into a
component HD iﬁageiéignal. - |

When the signal‘ptocessiné clrcuit 123 éf the
électrénic‘apparatus 11 opeﬁates independentl?, tap

coefficients generated by learning processing using an HD



as composite/component conversion and SD/HD conversion tap
coefficients) are used. Using thetap coefficients, a baseband SD image
~signal, which is output from the tuner 105 (Fig. 15) and which is a
composite signal, is processed, thus converting the composite SD image
signal into a component HD image signal. When the signal-processing
circuit 123 of the - electronic apparatus 11 operates independently, tap
coefficients generated by learning pfecessing using an HD - 82 image
generated by MPEG-encoding a component-signal HD image and
MPEG-decoding the coded data as teacher data and coded SD image

inadBta,ggnsrated;by degrading the spag fgse@;ﬂg)g;géﬁ e leacher d@%ﬁ andoe

PEG-encoding the degraded SD image as student atgl(ﬁg‘r%lna er

andreferreddeasiNIRE G-Hlecedingans: SR/HD canyersion tap-coeffigieptsted
are used. Using the tap coefficients, coded data generated by :
5D MPREE-shdoding acomipshdry SBegwagdl signdlioutputfoem the spetifion of
block 124 (Fig. 17) is processed, thus converting the coded data into a

the chRfsoeht BF inage siihEf TR RERGAL IWher e Tvadgtaithodeaer as
' | icall d with h
stud@fandthe ?F&F&E&%&%%@Wéﬁ:fﬁ%ﬁh%e%t{'\% iéﬁ@«s%f%%é’i‘nﬁ%m

other, the signal processing circuit or
sp/Rnddba signal proaessingeiratitlizdefdhe sglectionig apparats ldne tap
change the functions thereof and cooperate in sharing the task of
coe pfdcdssirigan topladighseta generated by MPEG-encoding a

component S$D image signal output from the specific block 124
{Fig. 17) is processed, thus convefting the coded data into
a'compoﬁent HD image signal.

In contrast, when the TV éignal proceséor 106 and the
electronic apparatus 11 are eieétrically connected with each
other, the signal processing circuit 113 of the év signal
.proceésor 106 and the signal processing circuit 123 of the
electronic apparatus 11 change theée functions thereof and
cooperate 1in sharing the task of processing an input signal.

Specifically, the signal procegsing circuit i23 of the
electronic apparatus 11 uses a component-signal 5D image as.
teacher data and coded data geherated by MPEG-encodiﬁg the
teacher data as student data and performs learning
‘ptocessing to generate tap coefficienté {(hereinafter
referred to as MPEG-decoding tap coefficiénts}.. Using the
tap coefficients, the signal processing circuit 123
processes coded data geﬁerated by MPEG~encoding a component

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



Specifically, the signal processing circuit 123 of the electronic apparatus
11 uses a component-signal SD image as teacher data and coded data
generated by MPEG-encoding the teacher data as student data and
performs learning processing to generate tap coefficients (hereinafter
referred to as MPEG-decoding tap coefficients). Using the tap
coefficients, the signal processing circuit 123 processes coded data
generated by MPEG-encoding a-cogiponent SD imageé signal output from
the specific block 124 (Fig. 17), - 83 thus converting the coded data into a
component SD image signal. The signal processing circuit 113 of the TV

thuSIgNahRIeEassor 106 usesaicampenenirsignal HR ags asdsacher
data and an SD image generated by degrading the space resolution of

sigtld teacher data as student data and performs learning processing to
generate tap coefficients (hereinafter referred to as SD/HD conversion
tap PCoethcBAts) RISIRE 15 1D eoefrsiehtsl ihe signahprdcbssingrarcuit

nro 181535p0rgc?%s§s&gg§ognpco§ent SDﬁ'nla e Si ?1‘[1 which is generated by
e Sighal processing ircait: 123 of the slectronic apPadiug 11, fhasher

dat£oBMerting the Shimaog.signal iate a.comanentHi image signal. In

both modes, namely, a mode in which either of the - signal pro¢essing
rescirotii®hld andHe3tpertirms iddependen: tprdeassidg end-mmogerfio rns

which the signal processing :
learning processing to generate tap coefficients
*(hereinafter referred to as SD/HD conversion tap
coefficients). Using the tap coefficients, the signal
‘processing cifcuit 113 processes the component SD image
signal, which is generated by the signal processing circuilt
123 of the electronic apparatus 11, thus converting the SD
image signal into a component HD image signal.

In both modes, namely, a mode in which either of the
signél processing circuits 113 and 123 performs independent
processing and a mode in which the signal processing
circuits 113 and 123 perform cooperative processiﬁg,:the
final result is a component HD.image signal. |

Using the composite/component-bonversion and SD/HD
conversion tép coefficients used when the.signal processing
circuit 113 of the TV signal processor 106 operates
independently, a composite SD image can be converted into a
component HD image by one process. The conversion accuracy

nay degrade compared with a case in which conversion of a

composite SD image into a component SD image and conversion



circuits 113 and 123 perform cooperative processing, the final result is a
component HD image signal. Using the composite/component conversion
and SD/HD conversion tap coefficients used when the signal processing
circuit 113 of the TV signal processor 106 operates independently, a
composite SD image can be converted into a component HD image by
one process. The conversion accuracy may degrade compared with a
case in which conversion of a comp site SD image into a component SD
image and conversion 84 of the component SD image into a component
HD image are separately performed. Specifically, conversion of a

ite SD i int ; t-si | SD i an b
% Rftof RBHURTHY b cORMERNIE handratédP By TEEhng proBESing Hing

sepg%fgmypwm SD imagg as teacher data anq a composite-_.signal
: SD image generated by converting the teacher data into a composite

signal @sSiudentdatadhereinsifiter teferied tnps somposite/componento a
conversion tap coefficients). Conversion of a component-signal SD image
compepen Eompdneht-BRjnERREeintRde Ban be perormdd Wsintgtheaibove-

COeggscrjbed SD/HD conversion tap coefficients (tap coefficients generated

1EATHIHY pROTRsSmg Sty the” ofboheRt SighaPHBIMAE"Ss tether
comfilfA0d 2030 iMage; genRraled by degrading.ine spageteasiian ol e

the teacher

signal SD image generated by converting the teacher data
into a composite signal as student data khereinafter
referred to as compdsite/component convgrsion tap
coefficients). |

Conversion of a component~signal'SD.image into a
component-signal HD image can be performéd using the above-
described SD/HD cbnvérsion'tap coefficients (tap
coefficients generated by learning prOCessing using the
component-signal HD image as teacher data and an SD image
generated by degrading the space resolution of the teacher
. data as student data). |

The composite/component conversion tap coefficients are
specialized in converting a composite-signal SD image into a
component-signal SD image. In viéw-of oﬁly converting a
composite signal into a componentISignal, the
composite/component conversion tap coefficients can convert
a composite-signal SD image into a component-signal SD image
in a more accuraté manner than the composite/component

conversion and SD/HD conversion tap coefficients for



data as student data). The composite/component conversion tap
coefficients are specialized in converting a composite-signal SD image
into a component-signal SD image. In view of only converting a
composite signal into a component signal, the composite/component
conversion tap coefficients can convert a composite-signal SD image into
a component-signal SD image in a more accurate manner than the
composite/component conversian ggd_SD/HD conversion tap coefficients
for 85 converting a composite SD image into a component-signal HD
image by one process. The SD/HD conversion tap coefficients are

ialized i i SDi | an HD im .In view of
con e S e bR E e Pl

imadgangensiatead &y knage by improving the space resolution of an SD
image in a more accurate manner than the composite/component

cdilverSoNtEhd-SDIHD tbauersian tape Eeffitientss Simdadpahéalized
MPEG-decoding and SD/HD conversion tap coefficients can

1D GHPER-HLRIIERod GRS Gendtafed®hy RiPE®2ERcoding a'thfipSieritnly

impr%feimsg%ﬁm%ggg Cpggsfﬁ&g%gﬁco &d %E%O%Ig;g,{ggg& by, gne

process. In conversion using the MPEG-decoding a conversion
- coe ft@peoefficientsqthgedeceding agcuiacy ma)degrageHamnaigdMith space

conversion using the MPEG-decoding tap coefficients; and the
resachnveegiont an SD image in a more accurate manner than the
composite/component conversion and SD/HD conversion tap
coefficients.

Similarly, the MPEG-decoding and SD/HD conversion tap
coefficients can MPEG-decode coded data generated by MPEG-
encoding a component SD image signal and convert the decoded
data into an HD image by one process. In conversion using
the MPEG-decoding and SD/HD conversion tap coefficients, the
decoding accuracy may degrade compared with conversion using
the MPEG-decoding tap coefficients; and the convérsion
accuracy may degrade compared with conversion using the
SD/HD conversion tap coefficients.

From the above description, when the -signal précessing
cirguits 113 and 123 perform cébperative processing, the
MPEG-decoding tap coefficients are used tc convert Céded
éata into an SD image, and the S$SD image is converted into an
HD image using th@‘SD/HD conversion tap coefficients. The
HD image of higher quality is thus denerated compared with a

case in which the signal progessing circuilt 113 of the TV



accuracy may degrade compared with conversion using the SD/HD
conversion tap coefficients: From the above description, when the signal
processing circuits 113 and 123 perform cooperative processing, the
MPEG-decoding tap coefficients 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 coefficients. The HD image of higher quality is
thus generated compared with a_c in which the signal processing
circuit 113 of the TV - 86 signal processor 106 operates independently
using the composite/component conversion and SD/HD conversion tap
coefficients and aé: se in which the signal processing circuit 123 of the

SLOnGdcRENE aPRaFaths 11 BRFAtEE SinlRRERGBMR NG g Ry the
com¥BEGsdesadingand SRIHR conyersion, tap, coefficients. With the
M Sgg-gecod%%,

PEG-decoding tap coefficients, coded data Is and,
‘coe Mhatiismereatick disterionrdumto-MREG-encading is.eliminatad,
Specifically, the MPEG-decoding tap coefficients are generated by
clrquaiidg prodessing wshey; srdeseribedatioves aldompemerttesignal SD
. image as teacher data and coded data generated by MPEG-encoding the
INdSBELEP A A& aTidert i H e PG oy 1Y EBeeferss 51on
tap Qggg/ggitggecrgggq dat_a_ into_ an imz_age !n_which (the sum of) square errors
with respect to the original image is minimum. According to the

With the MPEG-decoding tap coefficients, coded data is
MPEG~decoded, and, what is more, block distortion due to.
MPEG~encoding is eliminated.

Specifically, the MPEGwdecoding tap coefficients are
qeneraﬁed by learning processing using, as described above,
a component—signai SD image as teacher data and coded data
generated by MPEG-encoding the teacher data as student data.
The MPEG-decoding tap coefficients convert the coded data
into an image in which (the sum of) square errors with
respect to the original image is minimum. According to thé
.MPEG~decoding tap coefficients, the coded data is converted
into an image closé‘tq the undistorted, original image.
?herefoxeﬁ distortion such as block distortion due to MPEG-
encoding as well as MPEG-decoding is eliminated.

When tap'coefficiénts are generated by learning
processing using data generated by MPEG-encoding a
compénent—signal.SD image and MPEG-decoding the coded
component-signal SD image as ﬁeacher'data and coded data

generated by MPEG-encoding the teacher data as student data,



MPEG-decoding tap coefficients, the coded data is converted into an
image close to the undistorted, original image. Therefore, distortion such
as block distortion due to MPEG- encoding as well as MPEG-decoding is
eliminated. When tap coefficients are generated by learning processing
using data generated by MPEG-encoding a component-signal SD image
and MPEG-decoding the coded component-signal SD image as teacher
data and coded data generated byd¥iPEG-encoding the teacher data as
student data,.- 87 the tap coefficients convert the coded data into an
image close to a decoded image generated when the coded data is

the MBECedegqded;in.4 noupalynanner, that i a decadedimage, haying

block distortion or the like due to MPEG-encoding. In this case, the
clo@bore-desdrbed distorioncliginaticnisanatrerfarmed: Asdesesibgd; s

above, a compliant electronic apparatus, such as the electronic apparatus
MPEG1degn Prdstdredinthenpdy Baines baykatictiite televisiondsst (Egsgs
wit Oét the ba%adapter box 14. Since the compliant electronic

| hav%g%a? 0§ s Bhettridaly BnREcteBSvithithe T SsigRatProtesstr 186 the
in Goplantelecironic.apparais and, ey TY;S1Qnalprgeesspr 19:?{’:‘9{“05%5
~ cooperative processing to generate a high quality image or the like. In
not geatréstmadon-compliant electronic apparatus, such as the electronic
apparatus 13, requires the bay adapter box 14 to be stored

As described above, a compliant electronic apparatus,
such as the électronic apparatu§ 11, can be stored in the
'bay 4 of the bay-structure television set (Figs. 1 and 2)
without the bay adapter box 14. Since the compliant
electronic apparatus is eléctrically connected with the TV
signal proceséor 106, the compliant electronic apparatus and
thé TV signal processor 106 perform cooperative processing
to generate a high quality image or the like. 1In contrast,
a non-compliant electronic apparatus, such as the electronic
apparatus 13, requires the bay adapter box 14 to be stored
in the bay 4 of the_bay—structuré'television sét. When the
non—éompliant électronic'aﬁparatus is electrically connected
with the TV éignai processor 106, the non-compliant
electrohic-appafatUs and the TV signal processor 106 perform
independent processing. 'Diskegarding whether or not the |
non—-compliant eléctronic apparatﬁs is electrically connected
-with the TV signal processor 106, a high quality image, such

as that generated by cooperative processing, cannot be

generated.



in the bay 4 of the bay-structure television set. When the non-compliant
electronic apparatus is electrically connected with the TV signal
processor 106, the non-compliant electronic apparatus and the TV signal
processor 106 perform independent processing. Disregarding whether or
not the non-compliant electronic apparatus is electrically connected with
the TV signal processor 106, a high quality image, such as that generated
by cooperative processing, cannot kg generated. - 88 Compared with the
non-compliant electronic apparatus, the compliant electronic apparatus
has added values in that the compliant electronic apparatus is easily

stereglda e bay4 and gepsrales high;qyality ¢ @&%@e a%%, £.6a38 us,

: the signal processing circuit 113 of the TV signa processor
-the sigmabpronessiageciteuwni23 ab&@@%&om&@paa@éds &&ﬁﬁ%@aﬁh that
provided using the classification adaptive processing circuit (Fig. 22) for
the permhihgidassifcaibprHdaptine predessinstoe implement vardusn the
L&nCtIO s. Alternativ er the SI nal processmg circuits 113 and 123 may

_baylnclu & modufes (bfoc t%)“;B?e ?ﬁlﬂgté’ro %E?mg corresponding to various
furetionse. Fig, 27dneludes diggrams show 0%98@%]&&% Rlesofthe .5 o

configuration of the TV signal processor 1 fectronic apparatus

the 11VInsthgrdiagrans qustions. aerrespordiag $0 ese ipkig<ltang 17 are
_given the same

circuit 123 of the electronic apparatus 11 are each- prov1ded
using the classification adaptive processing circuit (Flg.
22) for performing classificatidn adaptive processing to
implement various functions. Alternatively, the signal
processing circuits 113 énd 123 may include modules (blocks)
performing prbcessihg cor:esponding to Various functions.

.Fig. 27 ingludes diagrams showing other examples of the
confiéuration of the TV signal processor 106 and the
eilectronic apparatuS-ll. In the diagrams, portions
cgrresponding to those in Fig. 16 and 17 are given the same
reference numerals, and descriptiéns thereof are
appropriateiy omitted.

Specifically, Fig. 27A.shows another examplé of the
cdnfiguration of.thé TV signal processor 106. The TV signal
' processor 1067is arranged as.in the case of Eig. 16 except
' for the fact that the signal processing circuit 113 is
provided using a cbnverter-l?l, a space resolution |
improvement processor 172, a noisé elimination precessor 173,

and a selector 174, instead of using the classification



reference numerals, and descriptions thereof are appropriately omitted.
Specifically, Fig. 27A shows another example of the configuration of the
TV signal processor 106. The TV signal processor 106 is arranged as in
the case of Fig. 16 except for the fact that the signal processing circuit
113 is provided using a converter 171, a space resolution improvement
processor 172, a noise elimination processor 173, and a selector 174,
instead of using the classification._ §9 -.adaptive processing circuit. Fig.
27B shows another example of the configuration of the electronic _
apparatus 11. The electronic apparatus 11 is arranged as in the case of

adapi% vt/ ég%%%tggri factthat (the signal processing circuit 123 is

_. provided using an MPEG decoder 175, a distortion elimination processor
178i-qnd 27 selegtarsl Hndisiead okusipydhe elasgification: adaptive on o
processing circuit. When the TV signal processor 106 shown in Fig. 27A

thepedferiis depepdeArprocessdihg, a PasebdrdtompositaSirimage 11 is
. __signal, which is output from the tuner 105 (Fig. 15), is supplied to the
arrapged AR ebBing rchit 34 3a T selettér P and ove PR 19anttHdat

e cha AP aea e Srdar i ated By GEHCA IR Ra i LRE 2, ors
decoder 175, a distortion elimination processor 176, and a
selector 177, instead of using the classification adaptive
.brocessing circuit.

When the TV signal proceséor 106 shown in Fig. 27A
ﬁerforms independent processing, a baseband composite SD
image signal, which isloutpgt from the tuner 105 (Fig. 13),
is supplied to the signal'processing.circuit 113 wvia the
selector 104 and the I/F ill. |

In the signal processing circuit 113, the signal from
the tuner 105 is processed by being exchanged in the order
indicated by dotted lines in Fig. 27A. |

Specifically, in the.signal processing circuit 113, the
selector 174 receives the éompésite 5D image signal from the
tuner 105. The selector 174 selects the converter 171 and
"supplies the composite.SD image sigﬁal to the selected
Converter 171, |

The converter 171 converts the composite SD image
signal from the selector 174 into a component SD image
signal and supplies the component SD image signal to the

- selector 174. The selector 174 selects the space resolution



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 171 and supplies the composite SD image signal to
the selected converter 171. The converter 171 converts the composite SD
image signal from the selector 174 into a component SD image signal
and supplies the component SD image signal to the selector 174. The
selector 174 selects the space resajigtian - 90 improvement processor
172 and supplies the component SD image signal to the selected space’
resolution improvement processor 172. The space resolution

impITPENGRERLRIBERSSOF 1y Z-Pperforms, pracessing,to improve the, space
. resolution of the component- SD image signal from?he sePec?orrfﬁ and
imagrppligntie tesuliing compenesnt B dmage signphtor the Seles9vdddn:
The selector 174 selects the noise elimination processor 173 and :
Procgmpiés theecomponent HD image signal to the selected noise
eL![(Hination_circuit 173. The noise elimination circuit 173 performs noise

 eliminafibh prodesamg\vith PedPi 2y BREAD iRTRfESS§RE fdm Ry forus
O The celom 24 ouaits Too D Tmas St foim P nsge o ent
SD ieliminatiarpedcessonl Ehio thel setestoritid (Gig 1a)yia thes URL11.
‘resulting component HD imagé signal to the selector 174.
The selector 174 selects the noise elimination processor 173
and supplieslthe.component HD image signal.to the selected
noise elimination circuit 173.

The noise elimination circuit 173 performs noise
elimination pchessing with respect to the HD image signal
from the selector 174_and supplies‘tﬁe resulting HD image
signal to the selector 174. The selector 174 outputs the HD
image signal from the noise elimination proceésor 173 to the
selector 104 {(Fig. 15) wvia the I/F lli.

The_selector 104 supplies the HD image signal to, for
example, the CRT 2 (Fig. 15), and the CRT 2 displays a
corresponding HD image. |

Accordingly, when the TV signal processor 10é performs
independent pro;essing, the signal processing circuit 113 of
the TV siqnal processor 106 has a function for converting a
composite signal into a com@onent signal, é function for
imprdving the space resolution (function for convertind an

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



The selector 104 supplies.the HD image signal to, for example, the CRT
2 (Fig. 15), and the CRT 2 displays a corresponding HD image.-
Accordingly, when the TV signal processor 106 performs independent
processing, the signal processing circuit 113 of the TV signal processor
106 has a function for converting a composite signal into a component
signal, a function for improving the space resolution (function for
converting an. SD image into an HI image), and a function for eliminating
91 - noise. In contrast, when the electronic apparatus 11 shown in Fig.
27B performs independent processing, coded data generated by
MPEG-encoding an SD image, which is output from the specific block
124, is supplied to the signal processing circuit 123. In the signal -
processing eieuit 12B.hegoded data is, Processsd byiheing exchanged;
in the order indicated by dotted lines in Fig. 27B. Specifically, in the signal
Fig préddssimy dirsuits1 231dkp cselectbr p77 ceceivestheccntied dida from the
' specific hlock 124. The selector 177 selects the MPEG decoder 175 and
geng Phifs the E0dWT GREIBIRE sER Rl MPETS detbde 755 THetMPEG ron
175 MP des the cod d data from, the selector 177 and
the dﬁggggf % M iE‘.tC}% ‘P de?i 74 8 at mh - glaﬁil)ﬁ)g%essj_ng

supplies the resulting eco S|gnal |ma
cir&electorkr7. The s_elector

noi

In the sigﬁal processing circuit 123, the coded data is
processed by being exchanged in the order indicated by
dotted lines in Fig. é?B.

Specifically, in the signal processing circuit 123, the
selector 177 recéives the coded data ffom the specific block
124. The selecﬁor 177.selects fhé MPEG decoder 175 and
supplies the coded data to the Sélected MPEG decoder 175.

The MPEG decoder 175 MPEG-decodes the coded data from
the selector 177 and supplies the resulting decoded image
signal (SD image signal) to the selector 177. The selector
177 selects the distortion elimination processor 176 and
supplies the decoded image signal to the selected distortion
éliminaﬁion processoﬁ 176. |

The distortion eiimination proceséor 176 performs
distortion elimination-proc@séing to eliminate block
distortion or the like'from the éécoded.image signal from
the selector 177 and supplies the resultlng decoded image
51gnal to the selector 177. The selector 177 outputs the

decoded lmage.51gnal from the distortion elimination



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 signal to the selector 177. The selector 177 outputs the
decoded image signal from the distggtion elimination - 92 - processor 176
via the I/F 121. Accordingly, when the electronic apparatus 11 performs
independent processing, the signal processing circuit 123 of the

pro&iecironiq agpasatus Al hag@ fupction for MPEG-decoding coded data
generated by MPEG-encoding an image and a function for eliminating

blacicdistintiohyor thintike . Aivbes the elentrDpic-apparattis <1 11is StretdPms
.. the bay 4 (Figs. 1 and 2) and thus electrically connected with the TV
- IR PRECEERF 208 1 BY debbifbetl AbcMe, RIS Sigh &l pRoCEESIgidird A of

113 of.the TV signal processqr. 106 and the signal processing circuit 123
whe &3 RRartS 1L eXbhange 18 inkibn 158 WAREGACHRABE RS

of the téirec’f:rtlrlcfﬁic_
coadar a@@m@ﬂf@ﬁ@w%ﬂx@e&%ﬁé@&iﬁ&C%fQi”ﬂ%i?é leash gne of the
TV signal processor 106 and the electronic apparatus 11 cﬁanges the

fundanctiornttheredfi Sheaifically, the signat prasessivg cireuitAd3 of the

When the electronic aﬁparatus 11 is stored in the bay 4
(Figs. 1 and 2) and thus'électrically.connected with the TV
' siQnal processor 106, as described above, the signal
processing circuit 113 of the TV signal processor 106 and
the signal processing circuit 123 of the elect%onic
apparatus 11 exéhange the function IDs with each other for
implementing cooperative précessing. Accordingly, at least
one of the TV signal processor 106 and the electronic
apparatus 11 changes the function thereof. |

Specifically, the signal processing circuit 113 of the
TV signal processor 106 changes from, fof'example, having
the above-described three functions,rﬁamely; the function
for converting a compoéite signal into a:component signal,
the function for improving the‘space'résolution,-and the
function for_eliminating noise, to only-having the function
for improving the space resolution. |

'The-signal pquessing circuit 123 of the electronic
apparatus 11 reﬁains unchanged as that having the above-

described two functions, namely, the function for MPEG-



TV signal processor 106 changes from, for example, having the
above-described three functions, namely, the function for converting a
composite signal into a component signal, the function for improving the
space resolution, and the function for eliminating noise, to only having the
function for improving the space resolution. The signal processing circuit
123 of the electronic apparatus 11 remains unchanged as that having the
above- described two functions, namely., the function for MPEG 93
decoding coded data and the function for eliminating block distortion or
the like. The signal processing circuit 113 of the TV signal processor 106

decdbshihe signal Pocessing ciguyt 123 ofthe el B0s APPRIANE I, oy

‘process the coded data in the order indicated by dotted lines in Fig

dis Specifivally thersigrial peacessing circuit 123 of the electronic apparatus

' 11 performs processing similar to that of Fig. 27B. Accordingly, a
didteftich el in iy decsdety imayeus butbUBfrom thied/FT V251 Hine 1
decoded imgge signal is supplied to the selector 104. The selector 104

PrOSERBds therdERS It atL g aP HEFHEHTE P 124%5fy e diecrsric the

e le2PRaals o e dY plonal pLacessening.adie 1Y 3jong nRgessor,
106, the decoded image signal from the selector IS. receive Sy the

indifatkliang dotted lines in Fig. 28: '

| Specifically, the signal processing circuit 123 of the

electronic apparatus 11 performs processing similar to tﬁat

of Fig. 27B. Accordingly, a distortion-eliminated decocded

image is output from the I/F 121.

The decoded image signal is supplied to the seleétor
104. The selector 104 supplies the decoded image signal
from (the I/F 121 of) the electronic apparatus 11 to the TV
'signal processor 106.

In the TV signal processor 106, the decoded.image
signal from the selector 104 is. received by the I/F 111 and
supplied to the éignal processing circuit 113.

‘In the sigﬁai proceésing circuit ilB,-the selector 174
réceives the decodedAimage signal and selects the space -
résolution improvement processor. 172. The Selégtor 174
supplies the received‘decoded image signai to the selected
space resolution improvement-processor i72.

The space resolution improvement_processor i72 performs
processing to imprdve the space resolution.of the decodad

image signal from the selector 174 and supplies the



supplied to the signal processing circuit 113. In the signal processing
circuit 113, the selector 174 receives the decoded image signal and
selects the space resolution improvement processor 172. The selector

174 supplies the received decoded image signal to the selected space
resolution improvement processor 172. The space resolution improvement
processor 172 performs processing to improve the space resolution of the
decoded image signal from the seléetor-174 and supplies the - 94

resulting HD image signal to the selector 174. The selector 174 outputs
the HD image signal from the space resolution improvement processor

restt72 intheiselentogd OdMathe b thk Thelsaleder 104 suppligs theHR o
image signal to, for example the CRT 2 (Fig. 15), and the CRT 2 displays

174a0€6@@§pﬁ)ﬁﬂwg HD ibmagts Actordidglfrwhetiive eleetroniceapphvatisn
erforms |nde§endent rocessm% the coded data is MPEG-decoded,

1m0 TG & Binatet forhAne s IS AbEddad dge: s o *

111 9enerate distortion-eliminated decoded image signal. When the electronic
apparatus 11 and the TV signal processor 106 are electrically connected

wittheacreathetéa perforaugeapesatienprogessing.@n BRyimade-o, ror
. generated by improving the space resolution of the distortion-eliminated
exagetfdedag& SighallEdwbe Yeheratad. the CRT 2 displays a
corresponding HD inmage.

Aécordingly, when the éleétronic apparatus 11 performs
independent processing, the coded data is MPEG4decoded, and
distortion is eliminated from the résulting decoded image
signal to generate distortion“eiiminated_decoded image |
signal. When the electronic:apparatus 11 and the TV signal
processcr 106 are electrically éonnected with eéCh other to
perform cooperative processing, an HD image generated by
improving the space resolution of the disfortidn~eliminated
decoded image signal can be generated.

As shown in the embodiments of Figs. 27 and 28, when
- the signal processing circuits 113 and 123 are provided
using modules (biocks) correspbnding'to individual functions,
‘the same number of modules as that of functions of each of
‘thé'signél prbcessing-ci:cuit5-113 and 123 are requifed. As
the‘number éf fﬁnctions ihcreases, so does the number of “
modules. Thus, the circuit size increases.

In contrast, when the signal processing circuits 113

and 123 are each provided'using_the classification adaptive



As shown in the embodiments of Figs. 27 and 28, when the signal
processing circuits 113 and 123 are provided using modules (blocks.)
corresponding to individual functions, the same number of modules as
that of functions of each of the signal processing circuits 113 and 123 are
required. As the number of functions increases, so does the number of
modules. Thus, the circuit size increases. In contrast, when the signal
processing circuits 113 and 123 arexygach provided using the classification
adaptive 9S processing circuit, as shown in Fig. 22, basically, only the
storage capacity of each coefficient storage unit 135 increases due to an

proifeseasejndhe Aunherof fungions: 1 husgthesgirculs size-exnansionis, tne
reduced. By adopting classification adaptive processing as signal

‘s toproressingathe: wigral prodessingiSieps. and cituit egrfigutation, 3arely

. change due to changes in functions. This is clear from Figs. 22, 25, and

INCHEAGFECIEAIY AcBBr diMt toothE SclhBsihEati o aRptive fprésesiigsirouit
hown in Fig...22,.. signal processing in accordance with various functions

'Thui%s' irﬁgl%mce%gg %thﬁgh%ghgﬁé?ﬁg e physical %%%ﬁ&ﬁliiation of atégp ting

claBEokcEsHIbePeatian cireulb 136 fardierfprming racessng shecialized o

in the single processing step, that is, performing a product-sum operation
s igoatheptapcessfiivipnts-apd thenprediction tapsdihiiahoverdescribede 1y
_ series of processes by the signal .

change due to changes in functions. This is clear from Figs.

22, 25, and 26. Specifically, according to the | |
classification adaptive processing circuit shown in Fig. 22,
signal processing in accordance with various functions is
implenented withqut changing the physical configuration of
the product-sum operation circuit 136 for performing
processing épecializéd in the single processing step, that
isfr performing a product-sum operation of the tap
coefficients and the prediction taps.

The above-described series of processes by the signal
processing circuits 113 and 123 cah be performed by hardware
or software. When the series of'pfoceSses'is performed by
Software,-a program conStituting the software‘is installed
into a computer such as a micrccomputer.

Fig. 29 shows an examplie of the configuration of an
embodiment of a computer intQ which a program for performing
| the above—déscribed series of processes is installed.

The program can be pre-recorded in a hard disk 205,

which is a built-in recording medium included in the



processing circuits 113 and 123 can be performed by -hardware or
software. When the series of processes is performed by software, a
program constituting the software is installed into a computer such as a
microcomputer. Fig. 29 shows an example of the configuration of an
embodiment of a computer into which a program for performing the
above-described series of processes is installed. The program can be
pre-recorded in a hard disk 205; .whigh is a built-in recording medium
included in the - 96 computer, or a ROM 203. Alternatively, the program
can be temporarily or permanently stored (recorded) in a removable

comp@eYding, mediggmp Llpsuch as a floppy disk, a CD-ROM (Compact Disc
Read Only Memory), an MO (Magneto optical) disk, a DVD (Digital
VersatilerAisty @imaghatic giskgeha semicBrRAUEMHBemerY. ke

.. removable recording medium 211 can be provided as so-called package

Permgmaate nsHdtfish tornseilitgthe prograneimeo tiel cormpyter diory the

red P{?Igvgid][escgggd remov%me recoréil,n%medium 211, the program may be

Witel&ssly fransmittedfrom X Héwhioadrsi WP LonisrBPgigarPisc
readtbid) saleliie oy dgitalsalalilgieadeastinn of ransylted byiye to

the computer via-a network suchas a LA (Locgl rea: ewo?k) or the

(Didntesietvd he conputerieceives tha diassmitted pregrayp ata
communication unit 208, and the program is installed in - )
- semiconductor memory. The removable recording medium 211
can be provided as so-called package software.

In addition to instaliing the program intc the computer
from the above-described removable recoxding medium 211, the
program may be'wi:elessly transmitted from a-doﬁnload site
to the computer via an artificial satellite for digital
. satellite broadcasting or transmitted by wire to the
computer via a network such as a LAN (Local Area Network) or
the Internet. The computer receives the transmitted program
at a communication unit 208, and the program.is installed in
the built-in hard disk 205.

The computer. includes a built-in CPU {Central
Processing Unit) 202. An input/output interface 210 is
. connected to the .CPU 202 via a bus 201. When a command is
input to the CPU 202 via the input/output interface 210 as a
result of operating, by a user, an input unit 207 including
a keyboard, a mouse, and a microphone, the CPU 202 executes

the program stored in the ROM (Read Only Memory) 202.

_Alternatively, the CPU 202 may load the program‘stored in



the built-in hard disk 205. The computer includes a built-in CPU (Central
Processing Unit) 202. An input/output interface 210 is .connected to the
CPU 202 via a bus 201. When a command is input to the CPU 202 via
the input/output interface 210 as a result of operating, by a user, an input
unit 207 including a keyboard, a mouse, and a microphone, the CPU 202
executes the program stored in the ROM (Read Only Memory) 202..
Alternatively, the CPU 202 may Igaq) e program stored in - 97 -the hard
disk 205, the program transmitted from the satellite or the network,
received at the communication unit 208, and installed in the hard disk

205, ar the program read from the removable recording medium 211
the JRaERe K dRg” 208 BB SRR hAAE Warch 4R 205 TFoLd RAM

satRandam,Aceess Memnry).204 and execut %t%efogﬁ%%ﬁfsg@m{ymt

the CPU 202 performs processing in accordance with
208 abavierdeseribad Bawdehartsher poeessing petfoamed by #he program read
configurations shown in the above-described block diagrams. If
fronedessaiyiniicabbe) ZGZolhinstiessiboessing restltaddhabieto a drive
e 210 from an output unit 206 including an LCD

209in%pué(output?i§]t%f ce
(BRI ERS _§plé§}) &RE ak%?)zégkéjﬁst}‘ar?s%tsltﬂ*écbrécggghg( o™
Accliom H&%%% %:@tigﬂalr_@xéeét%rgeﬁﬁtgsg@%§£%$£?sif}gcf@sg!ﬂ%gie ,
hard disk 205. In this specification, processing steps for writing the

the PEgrapleAYSIRG H1MEOMPUtes i6 PREOTR VAl BKICEESRA th the
above~described'flowcharis or processing.performed by thé
configurations shown in the above-described bléck diagrams.
If.necessary, the CPU 202 outputs the proéessing result via
thé'input/output interface 210 from an output uhit 206
including an LCD (ﬁiquid Crystal.Display) and a speaker,
transmits the prdceSsiég result from the communication unit
208, or records the processing result in the‘hard disk 205.

In this specification, processing steps for writing the
program causing fhe computer to perfofm various processes
 are not necessarily processed in time series in the order
described in the flowcharts. Parallel proﬁeSsing_or
individual processing (e.g., parallel processing or object
processing) is aiso'iﬁcluded.

The program may be processed by a sinélé computer or
‘distributedly processed by a plﬁraiity of computers.
Furthermore, the program may be transmitted to a remote
computer and executed by the remote computer.

The.electronic-apparatuses stored in the bays 4 of the



are not necessarily processed in time series in the order described in the
flowcharts. Parallel processing or individual processing (e.g., parallel
processing or object processing) is also included. The program may be
processed by a single computer or distributedly processed by a plurality
of computers. ‘Furthermore, the program may be transmitted to a remote
computer and executed by the remote computer. The electronic
apparatuses stored in the bays 4-ofcthe = 98 bay-structure television set
(Figs. 1 and 2) are not limited to the above-described DVD player and the
digital VTR. The electronic apparatus may be any type, e.g., a printer, an

bay-RRr(Hard Riskrecorder (gicsAlthqughthe tuner, 104, the TV ﬁigfaahiﬁted

processor 106, and the like are incorporated in advance in the TV rac

to g, &)t pralddethicokay-BIructple: iplavisian sehdigs.q1 énd 2)1a the The
present embodiment, the tuner 104, the TV signal processor 106, and the

e leqlieibey ARERERESH ORatEdPRm aIVAnEETHe thesTY racke 1 piniotherwonds, HD
each.of the tuner 104, the TV signal processor 106, and the like may be

(Harsff(l)qr%l i}ﬁ thg%%?/r gfliheeljifrack 1 and used as one electronic

apRaRYiRIn henieseatempadinell 36asq huhichihe g glectignic

apparatuses, namely, the TV signal processor 106 a t%e electronic
and dpparatus<l 1 perforimmeoepetative in advance in the TV rack 1
{?ig. 1) to prgvide thé bay-structure television set (Figs.
1 and 2} in the presént embodiment, the ﬁuner 104, the TV
signal processor 106, and the like need not be incorporated
in advance in the TV rack 1. TIn other words, each of the
tuner 104, the TV signal processor 106, and the like may be
stored in the bay 4 of the TV rack 1 and used as one
electronic apparatus. |

In the present embodiment, a case in which the two
electronic apparatuses, namely, the TV signal processor 106
and the'electronic apparatus 11, perform cooperativé
processing has been described. . However, cooperative
processing may be performed by three of more.eiectronic
apparatuses. The conténts of‘prOQessing include, besides
the above-described processing, time resolution creation,
gray-scale creation, etc. |
In the present embodimenﬁ, when the electronic

apparatus 11 is stored_in the bay 4 of the bay-structure
television set and electrically connected with the TV signal

processor 106, cooperative processing is performed.-



processing has been described. However, cooperative processing may
be performed by three or more electronic apparatuses. The contents of
processing include, besides the above-described processing, time
resolution creation, gray-scale creation, etc. In the present embodiment,
when the electronic apparatus 11 is stored in the bay 4 of the
bay-structure television set-and electrically connected with the TV signal
processor 106, cooperative processing is performed. 99 Cooperative
processing may be performed by a plurality of electronic apparatuses
which are stored in the bays 4 and thus electrically connected with one
nothgr or \% a (plusrglit of elect%)nic a@r%aratus s.which are electrically

o S RRacod Wit Gise Shotheron ChIBS S Rirhig Sy InthB Praddnty ©of

onnecte
ele8fRadiment the ceefficient storage vait J135/(Fig. 22) @ﬁ%-%oa(g% sgts;gf
plurality of types of tap coefficients and, by changing the set of tap
thugoeffieisntd te: beyussohohanges thietfunetion efitbeisignal presessing
circuit 113. Instead of pre-storing the tap coefficients for changing the
PLUFGCtBY tEhe SRR ré e suiRp&irduis sBL3hiRE coskickhestorage 1 1.
con uggtl?;g, tq apo%oeefféci%r%tﬁ@ma)(rbe domg;:{oaded from the outside. -
becifically, Tor exampie, as described FIGe1CA CEhbRt HRoHE can be

steieddndhe bay 4G obthes R siiucturg televsier set Jypen agellylar, 5 ¢

phone is stored ' ' '
135 (Fiqg,. 22).preustores sets of a plurality of types of tap
Coefficients'and, by changing the set of tap coefficienté to
be used, changes the function of the signal processing
circuit 113. Instead of pfémstoriﬁq the tap coefficients
for changing the function of the signal:processing circuit
'113 in the coefficient storage unit 135, the tap.
coefficients may be dbwnloaded Erom the .outside.

Specifically, for example, as described in Fig. 1, a

cellular phone .can be stored in the bay 4G of the bay-
structure television set. When a cellular phone is stored
in the bay 4G, a communication function of the cellular
phone accesses a server on another_nétwork such as the
internet and doﬁnloads neéessary tap coefficients. For
example, when Ehe bayfstructure'television set is
electrically_conﬁeéted with.another electronic apparatus, if
the electronic apparatus étOres.necessary tap coefficients,
the tap coefficients nay be downloaded from the electronic
apparatus. |

Similar;y, information regarding the tap structures of



in the bay 4G, a communication function of the cellular phone accesses a
server on another network such as the Internet and downloads necessary
tap coefficients. For example, when the bay-structure television set is
electrically connected with another electronic apparatus, if the electronic
apparatus stores necessary tap coefficients, the tap coefficients may be
- downloaded from the electronic apparatus. Similarly, information
regarding the tap structures of - 10Qthe_prediction taps and the class tap
may be downloaded from the outside. As described above, when tap
coefficients are downloaded from the outside, the tap coefficients that are
inafter referyed 1o as the downloaded tap coefficients)
the ﬁ%ﬁ%ﬁ%ﬁ%&gg E%h%&gge }[é;%e hEt:ols?"oEr’ggeé: “Unitf35 %g C%%.niﬁﬁgetéefr on
the coalficiernt storage unit 135 needs a storage area for storing the
downloaded tap coefficients. The coefficient storage unit 135 is thus
prbgidéeseitt bbdsidbe usstoralerarea forastering: thieeminimamerequired
tap coefficients (for the TV signal processor 106, for example,

dombiistiitelcofipdrivht CBiverdion thp RobfRicrrefo inpRMEtiheare
donfOURLR Rguited funatiop afdhe Tyclonal Brocegsor f05):3 SI01a0t . ,

0.a
area for storing the down tap coe iCietis.
coefficients) need to be stored in the cogfficient storage

unit 135 (Fig. 22). Thﬁs’, the coefficient storage unit 135
needs a storage area for storing the downloaded tap
coefficients.

The coefficient Storége unit 135 is thus provided with,
besides a storage area for storing the minimum required tap
coaefficients (for thé TV signal processor 106, for example,
composite/component conversion tap coefficients for
implementing the miniﬁum requi;ed function of the TV signal
processor 106}, a storagé aréa for storing the downloaded
tap coefficients.

In this case, whén the downloaded tap coefficients are
not used} the storage area of the coefficient storage unit
135 is wasted. The coéfficiént_Storage unit 135 is thus
?rdvided with the minimum required storage area and pre-
stores, in this storage area, the minimum reguired tap
coefficients. In order to use downloaded tap coefficients,
the downloaded coefficients arerstored in. the coefficient
étorage unit 135 by overwriting the storage area.

In this case, when the downlocaded tap coefficients



In this case, when the downloaded tap coefficients are not used, the
storage area of the coefficient storage unit 135 is wasted. The coefficient
storage unit 135 is thus provided with the minimum required storage area
and pre- stores, in this storage area, the minimum required tap
coefficients. In order to use downloaded tap coefficients, the downloaded
coefficients are stored in the coefficient storage unit 135 by overwriting
the storage area. In this case, wher thie downloaded tap coefficients - 101
‘become. unnecessary (for example, when an electrical connection with
another electronic apparatus is broken), the coefficient storage unit 135

becagainimustsioe the precstoredaian egeflicientsaln arder ta-de $o, the
coefficient storage unit 135 needs to maintain the pre-stored tap
- conpgefficiante vl nave iindtinethestorageareaerrsionmsy ke lovkdoddedt he
%o, cqefficients. This can be performed by, as indicated by the dotted line
coe i Hgt 48 providiAg @ Sidtge rditdf Shchas hnHipRatd Diggeoytored

tap CABRGGted with. the selgctor 194. inother l‘é"gqgfdstﬁhe Rresstered tap

coefficients in the coefficient storage unit may be "maintained |E the
stotHydOdnBasically, tke-gingiecoefficientimemesy 163n it the. goetligient

storage unit 135 in the embodiment of Fig. 2S stores one set of tap

coe gbéffictants. When onésser bt tapngottiicientscarymt deestorbelinghe ring
thesggw%fggggﬁnéap coefficients. .This can be.pexformed by,
aé iﬁdicated by the dotted line in Fig. 15, providing a
storage medium such as an HD (Hafd-Disk) 107 connected with
thé selector 104. 1In other words, the pre-stored tap
'Coeffici@nts in the coefficient storage unit 135 may be
maintained in the HD 107. |

Basically, the single coefficient memory 163n in the
coefficient storage unit 135 in the embodiment of Fig. 25
stores one set of tap coefficients. When one set of tap
coefficients cannot be stored in the single coefficient
memory 163, due to a large number of bits of tap
coefficients or a large number of classes, one set of tap
coefficients may be storéd in a plurality of coefficient
memories among the coefficient membri@s 163 to 163y.

Although a case in which‘an'image is processed'has been
qéSCIibed in the present embodiment, the present invention

'is applicable to a case in which audio or the like is

processed.



memory 163n due to a large number of bits of tap coefficients or a large
number of classes, one set of tap coefficients may be stored in a plurality
of coefficient memories among the coefficient memories 1631 to 163N.
Although a case in which an image is processed has been described in
the present embodiment, the present invention is applicable to a case in
which audio or the like is processed. - 102 - Industrial Applicability As
described above, according to the pkesent invention, whether or not
another-apparatus is connected is determined. The function of processing
an input signal changes between a mode in which the other apparatus is
Indgehneetédfprlla aaddelint which no apparatus is connected. Accordingly,
a plurality of apparatuses can cooperate in sharing the task of processing
theInStRGGA 86 aRRRVB 2 processlig vedtt BRAIGHER §aality ifaretiaton,

e D D R G R

present invention, an eléctronic” apparatus Whic
The iFdeRandently and uhieh includes.at; Igast one Sianal fermipal wiichis ., o
exposed to the outside, for receiving or outputting a signal iS stored in a
modeavity wihiapedtieider; zad sacgrnection témminakineluded inadoangelipn in
. panel in the holder is connected with the signal terminal of the electronic
,WhLQRWEﬁmﬁEPﬁﬁﬁﬁﬁﬁ@hﬁtﬁ@nneCtEd' Accordingly, a plurality

of apparatuses_can cooperate in sharing the task of
processing the input signal to achieve a processing‘result
of_higher quality than that achieved by independent
processing by a single apparatus. |
Accotdinq_to the present invention, an electronic
apparatus which operates independéntly and which inclﬁdes ét
least one signai ﬁexminal, which is exposed to the'dutside,
for receiving or outputting a signal is stored in a cavity-
shaped helder, aﬁd a connéction terminal included in a
connection panel in the holder is connected with the signal
terminal of the electronic apparatus. Accordingly, the |
'electrpnic apparatuses are easily connected with each other.
"According to the present iﬁvention, a first face
iﬁéludes a first terminal connecting with a connection
terminal included iﬁ a connection pan@l of a storage rack
having, in a holder, the connection panél including the
connection terminal to be electrically conneCted‘with a
signal terminal of an electronic apparatus. A second Fface

includes a second terminal connecting with the sigﬂal



electronic apparatuses are easily connected with each other. According to
the present invention, a first face includes a first terminal connecting with
a connection terminal included in a connection panel of a storage rack
having, in a holder, the connection panel including the connection
terminal to be electrically connected with a signal terminal of an electronic
apparatus. A second face includes a second terminal connecting with the
signal 103 terminal of the electrenic@pparatus which operates
independently and which includes at least one signal terminal, which is
exposed to the outside, for receiving or outputting a signal. Accordingly,

teriwvhealthe electeonio appacalus issiosadintbestarage 4aek 4he glectronic
apparatuses are easily connected with each other. According to the

indpreseteirvbntionda storae facklisdpevidedlinelading:at ledstmne
cavity-shaped holder for storing an electronic apparatus which operates

Lerndbnd¥hty antPwRERIAAEdES atREsCotedigRal tERRinat GRigh Ry oF
to the.qutside, f v tputti ' d .
ourStRasehlo.e;ouiside. for(eeeiving of outhuling a.slongj and g,

connection pan ichisint which fas a’ conn

appiafmingl canneelinewithrihersignat tarminal of the eleclranic.apparatys.
- Accordingly, the electronic apparatus are easily connected with each
app@muﬁgﬁo@m@ ¢@ﬂ1éprmnh&wéaﬁbm£ﬁ_@naéprﬁnes§kmgmgans for
pezlr.]:%g“rn J,ﬁlg n%lgprgﬁgsgggSlréci_lil{l:dﬁsn%réggt{lg;stlca Storage rack is '
provided including at least one cavity-shaped holder for
storing an electronic apparatus which operates independently
and which includes at least cne signal terminal, which is
exposed to the outside, for receiving or outputting a signal
and a connectién panel.which is in the holder and.which hés
a connection terminal connecting with the signal terminal of
the electronic apparatus. Accordingly, the eléctronic
apparatus aré easlly connected with each other. According
to the préseht invention, signal proceésing means for
performing signal processing includes an arithmétic
operation unit for performing an arithmetic operation using
tap coefficients énd an input éignal. The arithmetic
operation unit performs signal processing in accordance with
first and second functions withdut changing the physiéal
configurafion of a circuit for p@rfofming proéessing
Specialized in'one processing step. The circuit size

expansion is thus prevented.



operation unit for performing an arithmetic operation using tap coefficients
and an input signal. The arithmetic operation unit performs signal
processing in accordance with first and second functions without
changing the physical configuration of a circuit for performing processing
specialized in one processing step. The circuit size expansion is thus
prevented. 104 - Claims: 1. A storagelrhck for storing an electronic
apparatus which operates independently and which includes at least one
signal terminal, which is exposed to the outside, for receiving or
outputting a signal, the storage rack comprising: at ‘Least one holder in
the shape of a cavity for storing the electronic apparatus; a connection
c1apP@nel including a connection terminal connecting with the signal terminal
of the electronic apparatus, the connection panel being provided in the
holder; and a connection apparatus including: a first face including a first

fermipal eaniealingwiin e conpectign ermipaloiayided opdhe ...
connection panel; and a second face including a second terminal

whicnnoeeting ovith thesignakterininakof theielactronicapparatusi cast one

signal terminal, which is exposed toe the outside, for

recelving or outputting a signal, the storage rack

conmprising:

at least one holder in the shape of a cavity for
storing the electronic apparatus;

a connection panel including a connection terminal
connecting with the signal terminal of the electronic
apparatus, the connection panel being provided in the holder;
and |

a connection apparatus including:

a first face including a first terminal connecting with
the connection terminal provided on the connection panel;
and

a second face including a second terminal connecting
with the signal terminal of the electronic apparatus,

wherein, when the electronic apparatus is stored in the
holder, the signal terminal of the electronic apparatus and
the connection terminal of the connection panel in the

heolder are connected with each other via the connection

apparatus.



wherein, when the electronic 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 connected with each other via the
connection apparatus. - 104a 2. The storage rack according to claim 1,
wherein the connection panel in the holder includes the connection
terminal to be connected with the sj aal terminal of the electronic
apparatus when the electronic apparatus is stored in the holder. - 105 3.
The storage rack according to claim 1, wherein the first face is located on
the backside of the second face. 4. The storage rack according to claim
2.1, Whereirt thexonmecton@pparatys includesia slot fenstoring thes
electronic apparatus. 5. The storage rack according to claim 4, wherein

connfgt hoiterstbresthe 'donnectioh apparatis Swith-the SI6FStBring the
texnEEHORIS ARPAIBHIR. & Jhe sterags tack.ageording (o.clalm 2. mbgrein

the first face is a face that faces the connection panel in the ‘Holder when
electhe-cannegion-apparafus:is stored inthe-bolder.ahrEhe stosage rackreq
‘ according to claim 4, wherein the second face is a face that faces a face
in tinelligingahe signal terminal of the electronic apparatus when the



electronic apparatus is stored in the slot. 8. The storage rack according to
claim 1, wherein the first terminal is disposed on the first face of the
connection apparatus at a fixed position corresponding to - 106 the
position of the connection terminal provided on the connection panel. 9.
The storage rack according to claim 1, wherein the second terminal is
provided on the second face of the. c?gnegtion apparatus at a fixed
position corresponding to the position of the signal terminal provided on
the electronic apparatus. 10. The storage rack according to claim 1,
wherein the second terminal provided on the second face of the
connéeltiensppacatus iIssmbvablecttiiThe storagesrack Accetdingstorclainge
.10, wherein the second terminal slides over the second face. 12. The
FirsforageSack acEsiaingto aif o, Wiereinthie cdedont fa6e tiethdesce -
oles..and the second terminal is_insertable into.an.arbitrary one of the
%dles.i 3, 'Fhe%t%?éegerr%é% aaCSSFdTr?gl{%)gcléi?n f,lv%renrelliﬁ thxéh%gﬁﬁgctib%e
conriewningh pegvided-on.the:connggtien panelds disposed at afixegposition.
14. The storage rack according to claim 1, wherein the connection
eledbiminalprvideteenithe connection panel is movable.

5. The storage rack according to claim 4, wherein the
holder stores the connection apparatus with the slot storing
the electronic apparatus.

€. The storage rack according to claim 5, wherein the
first face is a face that faces the connection panel in the
heolder when the connection apparatus is stored in the holder.

7. The storaqe rack according to c¢laim 4, wherein the

second face 1s a face that faces a face including the
signal terminalrof the electronic apparatus when the
electronic apparatus is stored in the slot.

8. The storage rack according to claim 1, wherein the
first terminal is disposed on the first face of the

connection apparatus at a fixed position corresponding to



1.5. The storage rack according to claim 1, further comprising a plurality
of holders. 16. The storage rack according to claim 15, wherein, when
electronic apparatuses are stored in two or more of the - 107 plurality of
holders, the electronic apparatuses stored in the holders are electrically
connected with one another. 17. The storage rack according to claim 1,
wherein another electronic apparatugislig orporated therein, and when
the electronic apparatus is stored in the holder, the electronic apparatus
and the other electronic apparatus are electrically connected with each
other. 18. A connection apparatus for electrically connecting an electronic
theapparatusswhich dpetates independentiy and whicho inchides:atdeastione
signal terminal, which is exposed to the outside, for receiving o r
connsithitting 2e%ignal with a storage rack comprising a connection panel

tncluding a connection terminal electrically. conpecting with the signal , |

terminal of the electronic apparatus, the connection panel being provided
secdidt teash one holderdn the shape-ef a icavily, dhe eonpectionappasatus

comprising: a first face including a first terminal connecting with the
connggHneetioR EratiAdl provided o the dornectiohqaned ofr e Storagesraek;

and a second face including a second terminal connecting with the signal
the GEamel of (e elliroric dpparal " he | Provided dn the

electronic apparatus.

10. The storage rack according to claim 1, wherein the
second terminal provided on the second face of the
connection apparatus is movable.

11. The storage rack according to c¢laim 10, wherein the
second terminal slides over the second face.

12. The storage rack according to claim 10, wherein the
second face includess holes, and the second terminal is
insertable into an arbitrary one of the holes.

13. The storage rack according to claim 1, wherein the
connection terminal provided on the connecticn panel is
disposed at a fixed position.

14. The storage rack according to claim 1, wherein the
connection terminal provided on the ceonnection panel is
movable.

15. The storage rack according to claim 1, further
éomprising a plurality of holders.

16. The storage rack according to claim 15, wherein, when

electronic apparatuses are stored in twoe or more of the



19. The connection apparatus according to claim 18, wherein, when the
electronic apparatus is stored in the holder, the signal terminal of the
electronic apparatus and the connection terminal of the connection panel
in the - 108 holder are electrically connected with each other. 20. The
connection apparatus according to claim 18, wherein the first face is
located on the backside of the second face. 21. The connection
apparatus according to claim 18, further comprising a slot for storing the
electronic apparatus. 22. the connection apparatus according to claim 21,
wherein the signal terminal of the electronic apparatus and the
p1ucohnegtiant témmingd of theccennettion panekin dipe sholdersare etectricaily 1 n
connected with each other by storing the slot in the storage rack, the slot
the derimtfhe Blckrbhi apparattisy23 CFHEES e clidn Apparatis addeiding

%clai%g%, %herein the second face&s a face that faces afacg including
. STOrade, ra ACCOTrding, vo cialm 1, whereil
the S|gnai terminal of the electronic appargtus when the electronic

anotanparaius is storedinsthe slot- 24. The connection apparatysaccarding;te
claim 18, wherein the first face is a face that faces the connection panel
in thethaideriviheni thetconnecticrapparatus is staredrindhe holdee. holder,

the electronic apparatus and the other electronic apparatus
are electrically connected with =sach other.

18. A connection apparatus for electrically connecting an
electronic apparatus which operates independently and which
includes at least cne signal terminal, which is exposed to
the cutside, for receilving o r outputting a signal with a
storage rack comprising a connection panel including a
connection terminal electrically connecting with the signal
terminal of the electronic apparatus, the connection panel
being provided in at least one holder in the shape of a
cavity, the connection apparatus comprising:

a first face including a first terminal connecting with
the connection terminal provided on the connection panel of
the storage rack; and

a second face including a second terminal connecting
with the signal terminal of the electronic apparatus.

19. The connection apparatus according to claim 18,
wherein, when the electronic apparatus 1s stored in the
holder, the signal terminal of the electronic apparatus and

the connection terminal of the connection panel in the



25. The connection apparatus according to claim 18, wherein the first
terminal is disposed of the first face at a fixed position corresponding to
the position of the connection terminal provided on the connection panel.
- 109 26. The connection apparatus according to claim 18, wherein the
second terminal is provided on the second face at a fixed position
corresponding to the position of_t_h(?L iiﬁngl terminal provided on the
electronic apparatus. 27. The connection apparatus according to claim 18,
wherein the second terminal provided on the second face is movable. 28.
The connection, apparatus according to claim 27, wherein the second
holdermimakslelescvet the Sgconaface.t 29. The bornedtion Epparatus
according to claim 27, wherein the second face includes holes, and the
¢Econd® teintinal'is fsERAbRARB T arbitf&ry Ofe dfdhd Rofesa 30, A8,

wne SIYRAEACk sysiem comprising: an. legironic apparatis which operates

independently and which includes at least one signal terminal; which’is

secd@¥Xposad 0 the outside, for receiving or outputting a signal; and a storage
rack for storing the electronic apparatus, wherein the storage rack

includeshat leastere-holderivithe shape of acavity:for tstoring the 18,
furéﬁgg“gg%gggg%ﬂgxa slot for storing the electronic
apparatus.

22Z. the connection apparatus according to claim 21,
wherein the signal terminal of the electronic apparatus and
the connection terminal of the connection panel in the
holder are electrically connected with each other by storing
the slot in the storage rack, the slot storing the
electronic apparatus.

23. The connection apparatus according to claim 21,
wherein the second face is a face that faces a face
including the signal terminal of the electronic apparatus
when the electronic apparatus is stored in the slot.

Z24. The connection apparatus according toe claim 18,
wherein the first face is a face that faces the connection
panel in the holder when the connection apparatus is stored
in the heolder.

25. The connection apparatus according to claim 18,
wherein the first terminal is disposed of the first face at
a fixed position corresponding to the position of the

connection terminal provided on the connection panel.



- 109a a connection panel including a connection terminal connecting
with the signal terminal of the electronic apparatus, the connection panel
being provided in the holder; and a connection apparatus including: a first
face including a first terminal connecting with the connection terminal
provided on the connection panel; and a second face including a second
terminal connecting with the signal fe¥final of the electronic apparatus,
wherein, when the electronic apparatus, along with the connection

apparatus,

is stored in the holder, the signal terminal of the electronic

2 appatatasantthe connegtiontensiral of théeconnectibaiparid inthe rein
holder are electrically connected with each other via the connection

tnea Sarahss. T SIBNAL FROEESSING APPARATUS! SPORAGE® Fixed
cosRACK, AND. CONNEGTION ARPARATUS ABSTRACT A gantroller 112 .,
checks and determines Wwhether or not an electronic apparatus 11 is
oroglectitally cannected:t\Wiheh- azPy:sigralprocessor 106 is not connected
to another apparatus, i.e., the electronic apparatus ii, a signal processing

éircuit 1B FERBARS HormaP il plocedsigiing to claim 18,

wherein the
movable.
28. The
wherein the
29. The
wherein the

terminal i1s

second terminal provided on the second face is

connection, apparatus according to claim 27,
second terminal slides over the second face.
connection apparatus according to claim 27,
second face includes holes, énd the second

insertable into an arbitrary one of the holes.

30. A storage rack system comprising:

an electronic apparatus which operates independently

and which includes at least one signal terminal, which is

exposed Lo

the outside, for receiving or outputting a

signal; and

a storage rack for steoring the electronic apparatus,

wherein the storage rack includes:

at least one holder in the shape of a cavity for

storing the electronic apparatus;



When the TV signal processor 106 is connected to another apparatus,
i.e., the electronic apparatus 11, the TV signal processor 106 cooperates
with the compliant electronic apparatus as if they were a single apparatus
and performs optimal processing of an input signal. In an ID table stored
in the controller 112, processing information concerning processing tasks
to be shared with the compliant electronic apparatus is associated with
the function ID of the compliant ele_ctrjo%?@aﬁparatus. FIG. 20

a connection panel including a connection terminal
coennecting with the signal terminal of the electronic
apparatus, the connection panel being provided in the
holder; and

a connection apparatus including:

a first face including a first terminal connecting with

the connection terminal provided on the connection panel;
and

a second face including a second terminal connecting
with the signal terminal of the electronic apparatus,

wherein, when the electronic apparatus, along with
the connection apparatus, is stored in the holder, the
signal terminal of the electronic apparatus and the
connection terminal éf the connection panel in the heolder
are electrically connected with each other via the

connection apparatus.
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SIGNAL PROCESSING APPARATUS, STORAGE RACK, AND
T CONNECTION APPARATUS

ABSTRACT

A controller 112 checks and determines whether or not
én electronic apparatus 11 is electrically connected. When
a TV signal processor 106 is not connected to another
apparatus, i.e., the electronic apﬁaratus 11, a signal
processing circuit 113 performs normal signal ?rocessiﬂg.
When the TV signal processor 106 is connected to another
-apparatus, i.e., the electronic apparatus 11, the TV signal
processor 106 cooperates with the compliant electronic
apparatus as if they were a single apparatus and performs
optimal proceésing of an input signal. 1In an ID table
stored in the controller 112, processing information
concerning processing tasks to be shared with the compliant
electronic apparatus is associated with the function ID of

the compliant electronic apparatus.

FIG. 20



