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Technical Field

The present invention relates to'signal procsssing
apparatUses, and more particularly-relates to a signal
ﬁrocessing apparatﬁs fsr enabling; when a plurality of
apparatuses are qonnected with one other, the‘apparatusss to
cooperate in sharing the task of processing an input.Signal
by changing the function of each apparatus, thus achieving a
processing result.sf.higher quality than that achiéved_by
independent processing by a single spparatus. Furthermore,
the present invention relates to'storage'racks'and
connection apparatuses, and more partiCulariy relstes fo s.
storage rack and a connection apparatﬁs for easily
coﬁnecting electronic apparatuSes, e.g., AV (Audio Visual)

apparatuses, with each other.

'Baskground Art

For example, digital VITRs (Video Tape Recorders) and
DVD (Digital Versatile Disc) players are used by connecting
them to television sets for viewing and listening to images
and audio played. Specifically, images and audio played by

‘a digital VTR or the like are supplied to a television set,

roni c apparatuses, e.g.,
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Di sc) pl aygpgrargsused by connecting themto television sets for view ng
and listening to Images and audi o played. Specifically, imges and audio
VIR or the like are supplied to a tel evision set,

-and the inmages are displayed on a screen, and the audio is output froma
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As descri bed above, when the television set outputs the inmages and audio
pl ayed by the digital VIR, sonme of signal 5 processing circuits included
in the television set do not particularly perform processing. In other

wor ds, for exanple, when a conponent signal is output fromthe digital
VTR, a signal processing circuit for converting a conposite signal into a
conponent signal in the 10 television set is not particularly required to
perform processing and thus idle. As described above, when the television
set and the digital VIR are connected Z4ith each other, if a signal
processing circuit included in the tel evision set and a 15 si gnal
processing circuit included in the digital VIR cooperate in sharing the

task of progesss “ﬂné‘%éé 9088 §P§§'l§§eda8ni§%@r@én?‘u9ﬁ@’tl§e highes-gyal ity
i mage and audio can be offered to a user. At the same tine, for exanple,

AV appar abyssst SEEbmas spgfakde, digital VIR the DVD player, and the
tel evision set operate 1ndependently. In order to viewlisten to i nmages

and audi o pl ayed dasdhiedd EHbdte VIR @t Hdec ¥ i terset utdlitd tade VIR

and the DVD player need to be connected to the television set. 25 In other
wor ds, themsdggstahd VARILS heldvEd phbayekie AngiBal heTRel symsi ©n sednale
generally provided with, at the back thereof, termnals, which are exposed
to theé oupsddessing cieceivsnjnoiudedpinttihg tehgessaon sedi do ot put
term nal s

particularly perform processing.

In other words, for example, when a component signal is
output from the digital VTR, a signal processing circuit for
converting a composite signal into a component signal in the

10 television set is not particularly required to perform
processing and thus idle.

As described above, when the television set and the
digital VTR are connected with each other, if a signal
processing circuit included in the television set and a

15 signal processing circuit included in the digital VIR
cooperate in sharing the task of processing a signal such as
an image or audio, a higher-quality image and audio can be
offered to a user.

At the same time, for example, AV apparatuses such as

20 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 VTR and the DVD player, the
digital VTR and the DVD player need to be connected to the

television set.

25 In other words, the digital VIR, the DVD player, and




of the digital VIR and the DVD pl ayer and input termnals of 5 the

tel evision set are connected with one another by predeterm ned cabl es,
thus all owi ng i mages and audi o played by the digital VIR and the DVD

pl ayer to be output fromthe television set. For exanple, when two AV
apparatuses are connected with 10 each other, three cables are required
for inmages and audio fromthe L (Left) and R (Ri ght) channels. Connecti ng
the AV apparatuses with each other using cables is cunbersonme. As the
nunber of AV apparatuses to be connected With one another increases, so
does the nunber of cables required for 15 connecting the AV apparat uses
with one another. Cable handling (arrangenent, etc.) thus becones

conplicatege fABLTOSIHE Sbt | AVENGERBrA DL Y SR dbAERELE) rEUMBAANSESK It IS
an object of the 20 present invention to enable a plurality of apparatuses

to coopefigtged ), SHaFhgal e %idskh OhrOr O£E66SA0tANchOPSEtS1i@oAl Foby
changi ng the function of each apparatus, thus achieving a processing

result ofrétgheinguatisytphaviihaimaghs exed dydidndepengent tormcesssng by a
singl e apparatus. 25 Furthernore, it is another object of the present
i nventi onof otle@sdiyicohneTk shécthenDeD appayat used npht eachmiwdbherof A
signal processing apparatus of the present invention includes signal
processi ngheebabe v Dsipn osessang amnnaptiedSwitignahe &hetiségnay processi ng
means having a predeterm ned function; determ ning nmeans for determning
whet her opredetermined cables, thus allowing images and audio played

by the digital VTR and the DVD player to be output from the

television set.

For example, when two AV apparatuses are connected with
10 each other, three cables are required for images and audio

from the L (Left) and R (Right) channels. Connecting the AV

apparatuses with each other using cables is cumbersome. As

the number of AV apparatuses to be connected with one

another increases, so does the number of cables required for

15 connecting the AV apparatuses with one another. Cable

handling (arrangement, etc.) thus becomes complicated.

Disclosure of Invention
In view of these circumstances, it is an object of the
20 present invention to 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 quality than that achieved by
independent processing by a single apparatus.

25 Furthermore, it is another object of the present



anot her apparatus is connected; and control neans for changing the
function of the signal processing neans between a node in which the other
apparatus is connected and a node 10 in which the other apparatus is not
connected. A signal processing nethod of the present invention includes a
signal processing step of processing an input signal, the signal
processi ng step having a predeterm ned function; a determ ning step of
determ ni ng whet her or not 15 another apparatus is connected; and a control
step of changing the function of the 4 ghal processing step between a
node in which the other apparatus is connected and a node in which the

ot her apparatus is not connected. A program of the present invention

i ncl udes s p S i t n t he
Slanal  prosediitn & BREET 8t Ehe Pt R REE Tt P S e g st e
of detern% I whet her or not another apparatus is connected; and a
control step of changing the function of the signal processing step

between a nmode, idy gp WA e R NGLH ARDATS gﬂﬁ&hﬁzcor Jpde in

which 5 the ot er apparatus 1s not ‘connecte I ng ﬁEdIUﬂ]Of t he

present i pyenL4o8 Qﬁénaleﬁﬁégggsiﬂérﬁéﬂn§ P&PQ§§8&é§§iH9'Qﬂ fnsihgnal
processing step of processing an input signal, the sighal processing 5

step mavi 8gq9a D) eties e Dyngd Iﬁﬂ@@és@ﬂngaméleﬁermmﬂ@ st ePe@bregRi@EA Ni NG
whet her or not another apparatus is connected; and a control step of
changi ng thectine) i @otofmihengi @8ahs for determining whether or not
another apparatus is connected; end control means for
changing the function of the signal processing means between
a mode in which the other apparatus is connected and a mode
10 in which the other apparatus is not connected.

A signal processing method of the present invention
includes a signal processing step of processing an input
signal, the signal processing step having a predetermined
function; a determining step of determining whether or not

15 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 the other apparatus is not connected.

A program of the present invention includes a signal

20 processing step oflprocessing an input signal, the signal
processing step having a predetermined 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

25 which the other apparatus is connected and a mode in which



processi ng step between a node in which the other apparatus is connected
and a node in which the other apparatus is not 10 connected. A signal
processi ng system of the present invention includes first and second

si gnal processing apparatuses, each of which including signal processing
means for processing an input signal, the signal processing neans 15
havi ng a predeterm ned function; determ ning neans for determ ning whet her
or not the other signal processing apparatus is connected; and control
means for changing the function of the X>signal processing neans between a
node in which the other signal processing apparatus is connected and 20 a
node in which the other signal processing apparatus is not connected. A

storage ragk @Jhéﬁl?agﬂ{aersﬁus wvemd o dneludes at I east one holder in the
r

shape of a cavity storing an electroni c apparatus which operates

i ndependent | y xand MG R LR AGUEES Rle B3NS rHtlon §fa% Nal , which is

exposed to 6 the outside, for receiving or outputting a signal; and a

connect i ofe R | t16d AN G B £ANNAE 111 d I Nl s CHUEGE e s Mdd the
signal -term nal of the electronic apparatus,” the T<connection panel being

provi ded dieg her it dleds s hd-Longsit o s atis Hfglde gpresedidgvention

includes a first face including a first termnal connecting wth a
conneeét i st derid g P Qv stbsk O n € NARd t h Padede S rmin SAPT S rAEK

i ncl udi ng the connection panel including the
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 the other apparatus is not
10 connected.

A signal processing system of the present invention
includes first and second signal processing apparatuses,
each of which including signal processing means for
processing an input signal, the signal processing means

15 having a predetermined function; determining means for
determining whether or not the other signal processing
apparatus is connected; and control means for changing the
function of the signal processing means between a mode in
which the other signal processing apparatus is connected and

20 a mode in which the other signal processing apparatus is not
connected.

A storage rack of the present invention includes at
least one holder in the shape of a cavity for storing an
electronic apparatus which operates independently and which

25 includes at least one signal terminal, which is exposed to



connection termnal electrically connecting with a signal 10 term nal of an
el ectroni c apparatus, the connection panel being included in at |east one
hol der in the shape of a cavity; and a second face including a second '
termnal connecting with the signal termnal of the electronic apparatus
whi ch operates independently and which includes at 15 | east one signal
termnal, which is exposed to the outside, for receiving or outputting a
signal. A storage rack system of the present invention includes a storage
rack for storing an el ectronic apparat s -which operates independently and
whi ch includes at |east one 20 signal termnal, which is exposed to the
outside, for receiving or outputting a signal. The storage rack includes

at 1east one delofle | edherodane o & GV {fq o Al ine gl potronic

apparatus; and a connectl on pane g a cohnection term na

connect i %ﬂﬂé%i:ﬂ? S el i AT SfcoPed o] ESLAONL APRA A USy the

connection pan ei'ng provided in. the holder. Another signal processing

appar at usy Ofh {6 P§ EGeAL & AYVEM 1 09 | fi6d USEScCORNEEt 4 Ol FRAIS, tendhi ch
anot her apparatus is connected; determ ning neans for determ ni ng whet her

or not t heoi&et i dPPeLd LSo €00 Est &g ded t in t#ige COsN@EE | on neans is a
speci fic apparatus; signal processing neans having tap coefficients

conputsed i n advaamediidreapiargtuhe Sitralpyraaassimegnteans per f or mi ng
signal processing of the input signal in accordance with a first or 10
second f ubetlwdedya peifot nfage ainaludimeta cf Dpet atexminsl ngonnecting
with a connection terminal provided on a connection panel of
a storage rack including the connection panel including the
connection terminal electrically connecting with a signal
10 terminal of an electronic apparatus, the connection panel
being included in at least one holder in the shape of a
cavity; and a second face including a second terminal
connecting with the signal terminal of the electronic
apparétus which operates independently and which includes at
15 least one signal terminal, which is exposed to the outside,
for receiving or outputting a signal.
A storage rack system of the present invention includes
a storage rack for storing an electronic apparatus which
operates independently and which includes at least one
20 signal terminal, which is exposed to the outside, for
receiving or outputting a signal. The storage rack includes
at least one holder in the shape of a cavity for storing the
electronic apparatus; and a connection panel including a

connection terminal connecting with the signal terminal of

25 the electronic apparatus, the connection panel being



the tap coefficients and the input signal; and control means for changing
the function of the signal processing by the signal processi ng nmeans by
changing the tap coefficients on the basis of a determ nation result by

t he determ ning neans. 15 The sngnal processi ng neans includes a storage
uniit for storing the tap coefficients; and an arithnetic operation uni t
for performing, under the control of the control neans, the arlthnetlc
~operation using the tap coefficients ard7thke input signal. The arithnetic
~operation unit performs the 20 signal processing in. accordance with the
first and second functions wi thout changing the physical configuration of

a CIFCUIIPE%%lQ%qu t%% Q{q%ﬁﬁeing specialized in one processing step.
0 a

. Accor di ng nal proce55|ng apparatus a. %lgnal Zgrgggggfﬁgngysten]
method, a progr e ' 2 '
itis dete?nlne mﬁg?% ggggg gggo Bgi;ﬁtﬁé %g?igfﬂggﬁﬁggéTrﬁ whi ch

- function ofpp l 1 n ©Wnit
t he other lgbﬁgggﬁﬁqugzggﬁﬁeg#ﬁl é%} e |ﬁghh|c(ﬂtﬁglo%HE? 5 apparat us

is not connecteﬁpaﬁﬁﬁﬂgdbngoﬁﬁbéb§§05@ gnﬁgﬁﬁﬁof t he resent invention, an
ua

m
el ectroni c apparatus which operates indivi 9 yegnd %%lch i ncl udes at

| east e gigoahihehd ARletnel St it BHORY, 04 ‘E&%f%%n& J(&fce'v'”g
"~ or outputting a signal 10 is stored in a hol der t ape of a cavity,
and a conwechu@netebﬁh@@klbmpwkﬁe@ az & %@@a%ﬁﬂdNAﬁ§§¥atdélt§¥5na1
- _ proce551ng means having tap coeff1c1ents computed in advance
by learnlng, the signal proce551ng means performlng SLgnal
proceSSLng of the input signal in accordance with a flrst or
10 second function by performlng an arithmetic operatlon u51ng
the tap coeff1c1ents and the input signal; and control means
for changlng the function of the signal proceseing by-the
signal prccessing means by chaﬁging the tap:coefficients on
the basie of a determinaticn result by the.determining-meahs.
15 The signal crccessihg means includee a Storage untt for -
storing the tap coefficients; and an arithmetic operation
unit for performlng, under the control of the control means,
the arithmetic operatlon using the tap coefficients and the
_1nput signal. The arithmetic operation unit performs the
20 signal prccessing in accordance with the first and second
functions without changing the physical.configuration of a
circuit for performinq-processing.specialized in one
processing step. |
According to a signal processing apparatus,.a_signal

25 processing method,'a program, a recordingfmedidmﬁ and a



hol der is connected with the signal termnal of the electronic apparatus.
According to a connection apparatus of the present 15 invention, a first
face includes a first termnal connecting wth a connection term nal

provi ded on a connection panel of a storage rack including the connection
panel in a holder, the connection panel including the connection term nal
electrically connecting with a signal termnal of an 20 el ectronic
apparatus, and a second face includes a second term nal connecting with
the signal termnal of the electronic &pparatus whi ch operates

i ndividually and which includes at |east one signal termnal, which is
exposed to the outside, for receiving or outputting a signal. 25 According

to a Storég@gf%éaéw%;sr%{geﬂ ef@nfs%é@%(ﬁmg&w@eéﬁ 1t age Iggfk for

storing an ectronic S whi ch operates 1ndividually ‘and whi ch

ol udes atocd easio e, Signel dSnReala WHED £ EKRgR oSk L9 g Ol de.

for receiving or outputting a signa es at Teast on in the

shape of & cavbiy §04nst Ofd Nehide®! BEENOM Ca ROBAT B Ush 1 A0 e COMRELT i ON
panel including a connection termnal connecting wth the signal term nal

of the eigsirnis PPPFRiGSted engoNESdd O PANEEL bEh b PiOVi ded in  the
hol der. 10 According to another signal processing apparatus of the present

i nventsi onapsa ks processi dgnwdciagd | nput signal in accordance with a first
or second function is perfornmed by
According to a storage rack of the present invention,

an electronic apparatus which operateé individually and
which includes at least one signal terminal, which is
exposed to the outside, for receiving or outputting a signal

10 1is stored in a holder in the shape of a cavity, and a
connection 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 present

15 invention, a first face includes a first terminal connecting
with a connection terminal provided on a connection 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

20 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 outside, for receiving or outputting a signal.

25 According to a storage rack system of the present



an arithnmetic operation using tap coefficients, which are conputed in
advance by learning, and the input signal. In 15 contrast, it is determ ned
whet her or not another apparatus connected with connection nmeans is a '
specific apparatus. The tap coefficients are changed on the basis of a
determnation result by determ ning neans. Accordingly, the function of
signal processing is changed. In this case, 20 signal processing neans for
perform ng signal processing includes a storage unit for storing the tap
coefficients; and an arithnetic operatdon unit for perform ng, under the
control of the control neans, the arithnetic operation using the tap
coefficients and the input signal. The arithnetic 25 operation unit
performs fhe signal ﬁrocessing inkaﬁcordance - the first and

t

Second Tt oot ARt ERng: (R e Reatbetraflen of atoireui
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a pers ive view show ng an exanpl e
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accordi ng pres i nvention. Fi perspective view show ng

the bay-%ﬁ;fégs}xgﬂrgg; feaf&amﬁ@&@ayi&gaf'ﬁ@{:x@@%g APPRE AL 1585 St or ed

therein. . an vi‘ew show ng an exanple of the configuration of
an i nshay, GoRRLCH Oeh@a&@él?@- oFi 8. cdvisyarperseesihyec vt e OftAdn et ectronic

apparatus 11 (12) viewed fromthe backsi de.
apparatus; and a connection panel including a connection
terminal connecting with the signal terminal of the
electronic apparatus, the connection panel being provided in
the holder.

10 According to another signal processing apparatus of the
present invention, signal processing of an input signal in
accordance with a first or second function is performed by
an arithmetic operation using tap coefficients, which are
computed in advance by learning, and the input signal. In

15 contrast, it is 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 is changed. In this case,

20 signal processing means for performing signal processing
includes 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 coefficients and the input signal. The arithmetic

25 operation unit performs the signal processing in accordance



15 Fig. 5 is a perspective view showi ng an exanple of the configuration of
a bay adapter box 14. Fig. 6A is a plan view show ng an exanple of the
configuration of an adapter internal connection panel 15A. Fig. 6Bis a
pl an view showi ng an exanple of the 20 configuration of an adapter back
.panel 15B. Fig. 7 is a perspective view show ng the bay adapter box 14
havi ng a renovabl e back panel 15. Fig. 8 is a perspective view show ng the
bay adapter box 14 having the renovabl e adapter back panel 15B. 25 Fig. 9
is a perspective view showi ng an exanplé eof the - 11 configuration of the
back panel 15 having novable termnals. Fig. 10 is a sectional view
showi ng the back panel 15 having the novable termnals. Fig. 11 is a

sect onal, yheW SHOW g tieq backoRRNELL 1B, o 8 Nyl g, L hen Jbyapl e fer mi nal s.

Fig. 12 |s a perspective vi ew show ng anot her exanp configuration

of the b Ky 92021 é'ﬁn PG Lhe gBvabler b et nf@f"ﬁe¥fé%!él&g’ I ncl udes

perspect| & Vi ews g yet anot her 10 exanple o configuration of

the back panedsdinday é‘@léf@ze@‘)i/ﬁbéﬁetﬁf&‘:é‘%isn Figep 14A is a perspective
view showi ng an exanple of the configuration. of a connectlon pl ate 81.

Fig. 14B is a perspective V|em15homnng an exanple of 15 the configuration
of a patch plate 83.

5 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
10 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 1s a perspective view of an electronic apparatus
11 (12) viewed from the backside.
15 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
20 configuration of an adapter back panel 15B.
Fig. 7 i1s 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.

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



Fig. 14Cis a side view show ng an exanple of the configuration of the
patch plate 83. Fig. 14D is a plan view show ng an exanple of the
configuration of the patch plate 83. 20 Fig. 14E is a perspective view
showi ng an exanple of the configuration of current-carrying sections 89.
Fig. 15 is a block diagram show ng an exanple of the electrical
configuration of the bay-structure television set. Fig. 16 is a bl ock

di agram showi ng an exanpl e of the 25 configuration of a TV signal processor
106. - 12 Fig. 17 is a block diagram showi ng an exanpl e of the
configuration of the electronic apparatus 11 (12). Fig. 18 is a flowhart
descri bing processing by the TV signal processor 106 (el ectronic apparatus

- e . . ¢ q e . . b
the TV & G - By teebrof o E AT 1B FE LS GRaEh RePEES Cr e RFES ™ MO Y
ndependent  RHaEeSY 14 1 JAehanl (ANLE ARRALA Whelba Il GarBd s 2

i agram for descri bi ng cooperative 10 processing by the Si gnal” processor

106 and the gl Cﬁﬂé”ﬂébaﬁT@aE§4ﬁ%F%ﬁs.Fig' 21 is a flowhart describing

cooperative ~processing perforned by the TV signal processor 106 and the

el ectroni ¢ apparalus bk ASddthord ik Uraram i aramie of the
configuration of” a signal processing circuit 11
5 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

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

15 the configuration 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 of the
configuration of the patch plate 83.

20 Fig. 14E 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 the
electrical configuration éf the bay-structure television set.

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

25 configuration of a TV signal processor 106.



Fig. 23 is a block diagram showi ng an exanple of the configuration of a

| earni ng apparatus for learning tap coefficients to be stored in a
coefficient storage unit 135. 20 Fig. 24 is a flowhart describing | earning
processing by the |learning apparatus. Fig. 25 is a bl ock diagram show ng
an exanple of the configuration of the coefficient storage unit 135. Fig.
26 is a flowhart describing processing by the 25 signal processing
circuit 113 including a classification - 13 adaptive processing circuit.
Fig. 27A is a diagramfor describi ng-i hdependent processing by the TV
signal processor 106. Fig. 27B is a diagramfor describing i ndependent 5
processing by the electronic apparatus 11. Fig. 28 is a diagramfor

d i ti - Si dth
et ronl ¢ CaBigl Sk ™ LR DRI, dagE e MBS L1,

el ectronic app agram s

the 10 cOffifoutali ot ol abhenbodh HROKL Of ago Lo o1 aceey ding to the

present inventTon. t Mode for Carrying Invention Fig. 1 is a

perspective vig%b.s haiing Are RS feddi@bilRy YTl Bl By Hhdny
enbodi ment of a bay-structure television set according to the present
inventionsighdV fdedeyist onder akederoi €hapsarat@si ng pf2fhe
5 Fig. 19A is a diagram for describing independent
processing by the TV signal procéssor 106.

Fig. 19B is a diagram for describing independent
processing by the electronic apparatus 11.

Fig. 20 is a diagram for describing cooperative

10 processing by the 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 apparatus 11.

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

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

20 Fig. 24 is a flowchart describing learning processing
by the learning apparatus.

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

Fig. 26 1is a flowchart describing processing by the

25 signal processing circuit 113 including a classification



apparatus, is provided with a CRT (Cathode Ray Tube) 2 at the center of

t he upper portion of the front face and L 20 (Left) channel and R (R ght)
channel speakers 3 on the left and right of the CRT 2. The |ower portion
of the front face of the TV rack 1 is provided with six bays 4A, 4B, 4C
4D, 4E, and 4F. Hereinafter, the bays 4A to 4F are referred to as the bays
4 25 when it is unnecessary to distinguish one fromthe others. - 14 The
bays 4 are forned in the shape of cavities so as to store electronic

appar atuses such as a digital VIR and a3DVD player which operate

i ndependently and which have at | east one signal termnal, which is
exposed to the outside, for 5 receiving or outputting signals. The internal

front fac€d§£ §€QC€E %£Q§?$3%§réui§ provided with an in-bay connection

panel 5 e described bel ow, having a connection
term nal connegfy NGy tik Sdﬂeﬂ%’.larﬁ Sf R s 18hg © fEd g Han@ppar at us

stored in each ot the bays 4 A bay 4G which is also forned in the

shape of grcaubiing by PREVIYedighal Ngrokabiotr o0k side of the top face of
the TV rack 1. Wiereas the bays 4A to 4F are shaped as large cavities so

as to store refpd] VEIY i9rgeded @edm ofd e Bppad B Usesisdspedgerdthe digital
VIR, the bay 4G i1s shaped as 15 a small cavity so as to store a relatively

smal | x| eptoo8s6ingppar ahesetechrasia epphvhusphone or a PDA (Personal
Digital Assistant). The interior of the bay 4Gis provided wth an in-bay
connecti on pangelghais nigs sa cabiapcdm ofot edesa@ibing cooperative
processing by the TV signal processor 106 and the electronic
apparatus 11.
Fig. 29 is a block diagram showing an example of the

10 configuration of an embodiment of a computer according to

the present invention.

Best Mode for Carrying Out the Invention
Fig. 1 is a perspective view showing an example of the
15 configuration of an embodiment of a bay-structure television
set according to the present invention.
A TV (Television) rack 1, which is a casing of the
apparatus, is provided with a CRT (Cathode Ray Tube) 2 at
the center of the upper portion of the front face and L
20 (Left) channel and R (Right) channel speakers 3 on the left
and right of the CRT 2.
The lower portion of the front face of the TV rack 1 is
provided with six bays 4A, 4B, 4C, 4D, 4E, and 4F.
Hereinafter, the bays 4A to 4F are referred to as the bays 4

25 when it is unnecessary to distinguish one from the others.



connecting with a signal termnal of an electronic apparatus 20 stored
therein. Since the in-bay connection panel in the bay 4G connects wth the
signal termnal of the small el ectronic apparatus such as the cellular '
phone, the in-bay connection panel in the bay 4G differs fromthe in-bay
connection panels 5 in the bays 4A to 4F, which connect with 25 the signal
termnals of the |arge el ectronic apparatuses - 15 such as the digital

VIR, Fig. 2 is a perspective view of the bay-structure television set
shown in Fig. | in which electronic -apparatuses are stored in the bays 4.
5 1In the enbodinent 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 bay 1415 storeddhdhe bay ARy Shead icylloked g dlectroni c

apparatuses 1 an are el ectroni ¢ apparatuses conpliant withthe

bay-str Ucé%d]?ebyé%ﬁé’:@séaﬁng@n%ﬁéﬁﬁﬁﬁs&‘%ﬁ’a§' £C&{<%i;€egl AP Al YISLyp

manuf act ur e acturer as that of t ay- structure

tel evi Si g9 56t) WAV dObe e USRIGEeAdin DRY 2R3 £5n Dol d ot thea sl ect roni c

appar at uses - 12 can be 15 stored directly in the bays 4. In contrast,
the el ects,oni & APPAraL H45idBl | Swidleh o] £Cd£004 &4 apPaFd usufoigLonpbd ant with

the bay-structure television set (for exanple, an el ectronic apparatus
manuf gct ur &gk Di gy NP @ed et eingi Sfeiend . frome thate®ial hEront 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 bays 4.

10 A bay 4G, which is also formed in the shape of a cavity,
is provided at the right front side of the top face of the
TV rack 1. Whereas the bays 4A to 4F are shaped as large
cavities so as to store relatively large electronic
apparatuses such as the digital VTR, the bay 4G is shaped as

15 a small cavity so as to store a relatively small electronic
apparatus such as a cellular phone or a PDA (Personal
Digital Assistant). The interior of the bay 4G is provided
with an in-bay connection panel having a connection terminal
connecting with a signal terminal of an electronic apparatus

20 stored therein. Since the in-bay connection panel in the
bay 4G connects with the signal terminal of the 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

25 the signal terminals of the large electronic apparatuses



20 bay-structure television set). By using the bay adapter box 14, the

el ectronic apparatus 13 can be stored in the bay 4. The apertures of the
bays 4 (the sane applies to the bay 4G can be provided with covers, "
simlar to that ®provided at a tape insertion slot of a VIR In this case,
25 the dust can be kept out of the interior of the bays 4 - 16 having no
el ectronic apparatus stored therein. Fig. 3 is a plan view show ng an
exanple of the <configuration of the in-bay connection panel 5 provided on
the internal front face of each of thelbays 4. 5 The in-bay connection
panel 5 has termnals for exchanging signals anong el ectroni c apparatuses,
such as RGB (Red Green, and Blue) output termnals 21, R@ input

term nal s o) g nals 23, audio input termnals 24, an

out put S s(‘%’%foar ate ?éﬁe%gaﬁ Super)) 10 ternminal 25, an input S terminal 26,

an | EEE (I nsti e -of; I I 394 term nal
! \% Plis %Cetr@ t i e%PforfO”dh%S I NGRS

27, a USB (Universal Serial Bus) term nal power term nal 29. The

RGB out pute 1&F18 1Y Ss@d Sk eI g s f ofn %M péliééfhgoﬁ@ signal's, which
are image signals (inmage data) obtained by the bay-structure teIeV|S|on

set, to app @f&@lé@@'&r@p@@dﬁé&lﬁﬁtﬂ@%ég he bay 4. The RGB input
ternlnals 22 are termnals for inputting signals output fromthe

el ect soni ¢ appay ajhds stidEthdnt tdfe may. 4,t @ lidv vt il yesianyduses tial evi si on
set. The audio output term nals 23
and 12 are stored directly in the bays 4A and 4D, and an
electroﬂic apparatus 13 stored in a bay adapter box 14 is
stored in the bay 4B.

Specifically, the electronic apparatuses 11 and 12 are

10 electronic apparatuses 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 1l and 12 can be

15 stored directly in the bays 4.

In contrast, the electronic apparatus 13 is an
electronic apparatus not compliant with the bay-structure
television set (for example, an electronic apparatus
manufactured by a manufacturer different from that of the

20 bay-structure 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 VIR. In this case,

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



are termnals 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 termnals 24 are termnals for inputting L and R '
channel 25 audio signals output fromthe el ectronic apparatus stored in -
17 the bay 4 to the bay-structure television set. The output S term nal
25 is a termnal for outputting a |um nance signal and a color signal,

whi ch are i mage signals obtained by the bay-structure television set, to
the el ectronic apparatus 5 stored in-thé bay 4. The input Stermnal 26 is
atermnal for inputting a |um nance signal and a col or signal output
fromthe electronic apparatus stored in the bay 4 to the bay-structure

t el evi si The lEEET 94 ! i j.nal for performng
comuni c%%ﬁ%oﬁ%l?%n VMJT? Ct%@%%?ﬁ%%%d ?[%%d%lrlg bet ween t he

bay- structure d:e] ew si t : rQni %ﬁ?ﬁ tored in the
bay 4. The Usgtl%!t'e\rélmrslnsglr}l ;g‘ainsﬂ};‘%v%%o?é%%ﬁ ggpﬁg{r r%r %fj?g%\mni cation

conpl i ant -y £ fdher 1438 St anlar dh be Ader DY - SEAMEIUrSrod £I&YI Sl on set

and the electronic apparatus stored in the 15 bay 4. The power term nal 29

is a termmalidedrSappt Yoy cponess feom the bRy -1sdysiciure tel evision set to
the electronic apparatus stored in the bay 4. In the enbodi nent of Fig. 3,

t he RGB out putTHeerifi-tlys cothedtioR@BridlplE Haay Midralihadd fdre audi o out put
termnals 20 23, the audio input termnals 24, the output S termnal 25,
t he i nputessci®tdima@l s 2dnaldheanmdnds dBOAL @i 1d nabpRra thdes USBich 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))
10 terminal 25, an input S terminal 26, an IEEE (Institute of
Electrical and Electronics Engineers) 1394 terminal 27, a
USB (Universal Serial Bus) terminal 28, and a power terminal
29.
The RGB output terminals 21 are terminals for
15 outputting RGB signals, which are image signals (image data)
obtained by the bay-structure television set, to an
electronic apparatus stored 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
20 Dbay-structure television set. The audio output terminals 23
are terminals for outputting L and R channel audio signals
obtained by the bay-structure television set to the
electronic apparatus stored in the bay 4. The audio input

terminals 24 are terminals for inputting L and R channel

25 audio signals output from the electronic apparatus stored in



termnal 28, and the power term nal 29 are di sposed on the in-bay
connection panel 5 at predeterm ned positions. Fig. 4 is a perspective view
of an exanple of the 25 configuration of the electronic apparatus 11 (12)
conpliant - 18 wth the bay-structure television set, which is viewed from
t he backside. A back panel of the electronic apparatus 11 is provided wth
R& input termnals 31, RG output termnals 32, audio 5 input termnals
33, audio output termnals 34, an input S termnal 35, an output S term nal
36, an | EEE 1394 termnal 37, a USB-té&rmnal 38, a power term nal 39, and
the Iike. The bays 4 of the bay-structure television set are each forned
wWth a size capable of storing the electronic 10 apparatus 11. The RGB

i nal h i nal . of the in- i
panel 5 G Bapolaid ae gt T o TR etk S F1uhy F5° Confie (ORI LS 1 he
panel 5 Tt dfShoSetd a | _ . |
appar at s IR 1he S dorr o it Tl & IR R ey 4
appar a . ppar at i i1 1
by~ St UCTHE & Lo o o B et o e g o] e E AP AT S e e

with the pay-structire tdBlevi Shonssel v thodite Ust goCARI 8Sp bya shgml Y

storing, by a 20 user, the electronic apparatus 11 in the bay 4. By storing
the elsectsod&d apparid usep 41 amge 12npik thecebaysa? pé 1Hea bayrwisarcture

tel evision set, the electronic
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
10 IEEE 1394 standard between the bay-structure television set
and the electronic apparatus stored in the bay 4. The USB
terminal 28 is a terminal for performing communication
compliant with the USB standard between the bay-structure
television set and the electronic apparatus stored in the
15 bay 4. The power terminal 29 is a terminal for supplying
power from the bay-structure television set to the
electronic apparatus stored in the bay 4.
In the embodiment of Fig. 3, the RGB output terminals
21, the RGB input terminals 22, the audio output terminals
20 23, the audio input terminals 24, the output S terminal 25,
the input 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

25 configuration of the electronic apparatus 11 (12) compliant



apparatuses 11 and 12 are electrically connected with each other via the
bay-structure tel evision set. Accordingly, 25 the electronic apparatuses 11
and 12 can be electrically - 19 connected with each other w thout using
cables by sinply storing, by the user, the electronic apparatuses 11 and
12 in the bays 4. As described above, electronic apparatuses can be 5
electrically connected with each other by sinply storing, by the user, the
el ectroni c apparatuses in the bays 4. Wen an el ectroni c apparatus stored
inthe bay 4 is, for exanple, a playbaek-only electronic apparatus, such
an electronic apparatus is not required to have input termnals 10 for

i mges and audio. At the sane tinme, the playback-only el ectronic apparatus

is not the, only apparatus to be stored in the bay .4. For_exanpl an

el ect r oni € GppUP Gt veY CApABY BUEF Dot T 6thr it hy EMCDI 531 Fbo e onsi @ ey be
st or ed. Sggh an 15.§Iectronic apparatus is provided with both input
termnals %n%a%ﬁ?b T terninals for i mges and audi o. Preferably, the

baye’y poanecd UdRifind (B Gndel RIGULR b LIR ISP A Alofaety of the

bays 4 has, at "poSitions correspondi- ectronic 20

appar at usgs. ?ﬁgﬁ‘?ﬁ’@ §é%§ﬂa%§t %g?eﬁ@éﬁ’ éut;l.[ngf MOoghShaelesh! i cably

connect i ng w 1 . erm nfa (0] ?Ct ron appar atuses. In this case,
sone of thesterripal Sapsovidedudon Shephf-baymcRADECEl Pnapangbup say be

i dl e dependi ng on
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
10 apparatus 11. The RGB output terminals 21 to the power
terminal 29 of the in-bay connection panel 5 are disposed at
positions to be electrically connected with the RGB input
terminals 31 to the power terminal 39 of the electronic
apparatus 11 when the electronic apparatus 11 is stored in
15 the bay 4.

Accordingly, the electronic apparatuses 11 and 12
compliant with the bay—structufe television set are designed
to be electrically connected with the bay-structure
television set without using cables by simply storing, by a

20 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, the electronic
apparatuses 11 and 12 are electrically connected with each

other via the bay-structure television set. Accordingly,

25 the electronic apparatuses 11 and 12 can be electrically



the el ectronic apparatus stored in the bay 4. However, this 25 is not a
problem - 20 As described above, the el ectronic apparatuses 11 and 12
are conpliant with the bay-structure television set, and the RG output
termnals 21 to the power termnal 29 of the in-bay connection panel 5 are
arranged at positions to be 5 electrically connected with the RG i nput
termnals 31 to the power termnal 39, respectively, of the electronic
apparatus 11 or 12 when the electronic apparatus 11 or 12 is stored in the
bay 4. By sinply storing the el ectroni to apparatuses 11 and 12 in the bays
4, the electronic 10 apparatuses 11 and 12 can be electrically connected
with the bay-structure television set. In contrast, the electronic
apparatus_13 is_not . conpliant gwth I%ﬁ bay-structure television set. Wen
the ol eciPUM E Sbpat R en 45 SEIER Jrodiauy ei1yd et B8y %iFhe 15

term nal s_of_the el ectroni PR t y.n | ectric onnect ed
with the %%??e%%’oﬁbdfn%h? E%%’al@{%f&?%er? n-%a@%%ﬁ%%‘g el%nﬂpaara]lléc? y]ébecause

t he term nal r ryanged at different positions. Mre likely, many
terninalsﬂ%fEQ%gg%Yéb{?onic apparatus 13 are not connected 20 with the
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apparatus 13 not conpliant wth the bay- structure television set can be

52ising>st ﬁg&h@é@ﬁ&éfﬁ;‘; | YonkoPnEg e ddc Nechay 15§ riohpl @ $ebemig) agy set
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 i1s not required to have input terminals

10 for images and audio.

At the same time, the playback-only electronic
apparatus is not the only apparatus to be stored in the bay
4. For example, an electronic apparatus capable of both
recording and playing signals may be stored. Such an

15 electronic apparatus is provided with both input terminals
and output terminals for images and audio.

Preferably, the in-bay connection panel 5 (Fig. 3)
provided in the interior of each of the bays 4 has, at
positions corresponding to terminals of all electronic

20 apparatuses that can be stored in the bay 4, terminals
electrically connecting with the terminals of the electronic
apparatuses. In 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

25 is not a problem.



25 bay adapter box 14. - 21 Specifically, Fig. 5 is a perspective view

showi ng an

exanpl e of the configuration of the bay adapter box 14. The bay

adapter box 14 is provided with a cavity-shaped slot 14A so as to store

the electronic apparatus 13 fromthe 5 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 4 of the
bay-structure tel evision set. Accordingly, the electronic apparatus 13 is
el ectrically connected with the 10 bayOstructure television set.

Specifically, the back section of the bay adapter box 14 is provided
a back panel 15. The back panel 15 includes an in-adapter connection

15A whose froq;gs %&%@}rfbae%fahﬁdﬂ{ﬁe sltq{e %ﬁ%ﬁ%&ﬁ%@}aﬁd@gﬁxﬂi% anel 15B
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the power terminal 39, respectively, of the electronic
apparatus 11 or 12 when the electronic apparatus 11 or 12 is
stecred 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 1is not
compliant with the bay-structure television set. When the
electronic apparatus 13 is stored directly in the bay 4, the
terminals of the electronic apparatus 13 may not be
electrically connected with the corresponding terminals 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.



- 22 on the back panel of an electronic apparatus not conpliant wth the
bay-structure television set (hereinafter referred to as a non-conpliant
el ectroni c apparatus) when the non- conpliant electronic apparatus is '
stored in the bay adapter 5 box 14. Non-conpliant el ectronic apparatuses
have signal termnals arranged at different positions, for exanple,
dependi ng on the manufacturer. As shown in Fig. 6A, for each manufacturer,
t he i n-adapter connection panel 15A has 10 term nals connecting with signal
term nals provided on the back panel 9f the non-conpliant el ectronic
apparatus manufactured by each manufacturer, the termnals of the in-
adapt er connection panel 15A being arranged at fixed positions
corresponding to t, Si naIELernnﬁals of the ngn 15 coqpliant el ectronic

appar at us. Fi gPS6A inFadapterS GoRTEERSHT Pan ™ SR "o conpl i ant
| ect i f db f A B C |

contr ast SxaTERE G (6, SR AL Son e TG0 U & an s | nput
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i n-bay coppectipn %Egae%ago (Figre Mndethe oy &-oa s101 N o b,

adapter box 14 in 4 so that the adapter pane

tget ihres- gg%?&?gf%% grfh%&?f.z g THle L&1Pe D@Yor2Re dappdia iEB 1 9P d&sMddal s 41
in the bay adapter box 14, and the bay adapter box 14
containing the electronic apparatus 13 is stored in the bay
4 of the bay-structure television set. Accordingly, the
electronic apparatus 13 is electrically connected with the

10 bay-structure television set.

Specifically, the back section of the bay adapter box
14 is provided with a back panel 15. The back panel 15
includes an in-adapter connection panel 15A whose front side
faces the slot 14A side and an adapter back panel 15B whose

15 front side faces the backside of the bay adapter box 14. 1In
other words, given that the slot 14A side of the bay adapter
box 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.

20 Fig. 6 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

25 at positions to be connected with signal terminals provided



provi ded on the adapter back panel 15B are electrically connected with the
R&B output termnals 21 to the power termnal 29, respectively, provided
on the in-bay connection panel 5 in the bay 4. 5 The term nals provided on
the in-adapter connection panel 15A are connected with correspondi ng ones
of the RGB input termnals 41 to the power term nal 49 provided on the
adapt er back panel 15B. Even a non-conpliant electronic apparatus can be
el ectrically connected with the bay 10 structure tel evision set (and,
furthernore, with another electronie apparatus stored in the bay 4 via the
bay- structure television set) by storing the non-conpliant electronic
apparatus in the bay adapter box 14 having the in-adapter connection panel

15A Corr SHRORL L LAE-100: %, comLLaNc LeskionLs RopaLgLyr: and o
appar at us, . 51 o ed Lherel 0 ipuLbec bay, fe s Accordi pgLys s Lhec user. cap, gasi |y

establi sh"a“conne a non-conplian roni ¢ apparatus. 20 As
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connected w ructure television set via the bay adapter box
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having t n- adapt er connection panel 15A corresponding to the
non- coypl Hapt 1 £l ectroni c apparatus. - 24 For exanple, as shown in Fig. 7,
t he bay adapter box 14

Non-compliant electronic apparatuses have signal
terminals arranged at different positions, for example,
depending on the manufacturer. As shbwn in Fig. 6A, for
each manufacturer, the in-adapter connection panel 15A has

10 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 15A being arranged at fixed
positions corresponding to the signal terminals of the non-

15 compliant electronic apparatus. Fig. 6A shows in-adapter
connection panels 15 for non-compliant electronic
apparatuses manufactured by manufacturers A, B, and C.

In contrast, as shown in Fig. 6B, the adapter back
panel 15B has RGB input terminals 41 to a power terminal 49

20 at fixed positions corresponding to the RGB output terminals
21 to the power terminal 29 provided on the in-bay
connection panel 5 (Fig. 3) in the bay 4. By storing the
bay adapter box 14 in the bay 4 so that the adapter back
panel 15B can face the in-bay connection panel 5 in the bay

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



can be forned using the renovabl e back panel 15, which can be renoved from
the remaining section. In this case, the wuser is not required to prepare
the overall bay adapter box 5 14 for each manufacturer of non-conpliant '
el ectronic apparatuses. It is only necessary to exchange the back panel
15. In this case, the non-conpliant electronic apparatus nmay be stored in
the bay 4 while the termnals provided on the in-adapter connection panel
15A of the back 10 panel 15 are engaged (connected) with the termi nals on
the backside of the non-conpliant elegBrenic apparatus. In other words,
t he non-conpliant el ectronic apparatus may be connected with the
bay-structure tel evision set by storing in the bay 4, the overall bay
adapter box 14 having the non 15 co iant. e tronlc appar at stored
therern. PRTEITATIYT Hefon. %%m%l oh S AR SRR Gy ey e
connected with t sy uct eV| ion. set_hy, s |n t he bay 4,
o ong i (FORHEC BN 2o PaR P et Ty e SiRLs L TR Bme el < 18
having th o}
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non-conpl ira onlc ap ara ack pane or ne
|ntegrat| ? gonnection panel 15A and the adapter back pane
15B. At rna ive y % adapt er connection panel 15A and the 25 adapter

back panel 15B.gan 1rrf'anioé/ Srideddn e QAR HtAS Swrdindig. 8, the
back panel 15 may formed so that only the adapter back panel 15B is

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-

10 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
electronic apparatus in the bay adapter box 14 having the
in-adapter connection panel 15A corresponding to the non-

15 compliant electronic apparatus and by storing the bay
adapter box 14 having the non-compliant electronic apparatus
stored therein in the bay 4.

Accordingly, the user can easily establish a connection
with a non-compliant electronic apparatus.

20 As described above, the non-compliant electronic
apparatus can easily be connected with the bay-structure
television set via the bay adapter box 14. 1In this case,
the user must prepare the overall bay adapter.box 14 having
the in-adapter connection panel 15A corresponding to the

25 non-compliant electronic apparatus.



removabl e fromthe bay adapter box 14. In the enbodinment of Fig. 8, the
renovabl e adapter back 5 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 formng 10 the male pin group 16B of the adapter back panel
15B is engaged with the corresponding female pin formng the fenmale pin
group 16A of the bay adapter box 14, -thds-electrically connecting the bay
adapter back panel 15B and the in-adapter connection panel 15A of the bay
adapter box 14 with each 15 other. In other words, the RE& input termnals

41 to the power termnal 49 pﬁgvided th% adapt er b%%f anel_ 15 are

el ectrical ly cOn&&®E® 't i predeteri %glc? 'nal’e({g'r%s ForAHWG =% k%% pin
16B t ' j i N- t ' I

T bre S BT oA T onaet c Sot T HED S ek e ARAT T ERe T IRE S, Mg

t he fem'g‘e 8%&%%\28&'pfr&§pt%§n @Igémjrﬁqg%egm@%%pi nef ofpd 0g-fhe nele pin

group 16 adapter back pane t he corresponding female pin

form ng the.fef@l €, i Pe @i OHP 164 Pfepdife baYe adapt 1)1 bOXy ddatdPWsot he RGB

input termnals 41 to the power termnal 25 49 provided on the adapter back
panel s515B; § orbe elegtmigatdyt2ber cONNESHE oMbl Dak hee LOEE LSROAI Ng terminal s

provi ded on the in-adapter confection panel 15A via the female pin group
16A and ipearBtE@s®sN OreOuUPs 16Bly 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
10 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-
15 compliant 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 panel 15 having the in-adapter
20 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 15B.
Alternatively, the in-adapter connection panel 15A and the

25 adapter back panel 15B can be removable.




As described above, in a case in which the in-adapter 5 connection panel
15A has connection termnals connecting wth signal termnals of a
non-conpl i ant el ectronic apparatus manufactured by each nanufacturer at
fixed positions corresponding to the positions of the. signal termnals,
for exanple, as shown in Fig. 7, even when the 10 back panel 15 is
renmovable, it is still necessary to have the back panel 15 with the

i n-adapt er connection panel 15A having the connection termnals at the
fixed positions corresponding to the pésitions of the signal term nals of
t he non-conpliant el ectronic apparatus manufactured by each 15

manuf acturer. Fig. 9 is a perspective view showi ng an exanple of the

configuration Eof teheamrt%’egekbs%neg ojw% %g{lfﬁrdg} r%% tt% (%ackc%rg?l i Jdant; el gct ronic

appar at uses meEnuT act urall ‘or urers 20

Speci fi C%éyg%fﬂeéh& &?g){jl coir&] 19% Fécgaane tgﬁg&rﬁé&??»w nfi 54 which are

prOV|ded on i h-ad I on d”whi connect to

si gnal féﬁé@%?l%fffbﬂ gctL oy C apparatus are novable. In

ot her words erm na an 4 can e noved to positions connecting

to 25 the si %@'tﬁ@réml%&ft td¥e Q- @ﬁmﬂ@men@i%f@%&ptéﬂ back

apparatus. In the enbodinent of Fig.” 9, only the two termnals 53 and 54
are shown, Rt hess Nt A05PE €1 dEQNAEER | HMmPBOEhidSfrbilp Déplernébugimpldfy the

dr awi ng.

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

10 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

15 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 16B, and the terminals provided on the
in-adapter connection panel 15A are electrically connected

20 with predetermined female pins forming the female pin group
16A. Engaging each male pin forming the male pin group 16B
of the adapter back panel 15B with the corresponding female
pin forming the female pin group 16A of the bay adapter box

14 allows the RGB input terminals 41 to the power terminal

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



5. 1n the enbodinment of Fig. 9, the in-adapter connection panel 15A is nade
of a plurality of slit plates 51. Specifically, the slit plates 51 are
formed by, for exanple, conductive flat plates (thin filns). Each of the
'slit plates 51 has slits (holes) 52 arranged in a grid. The 10 term nal 53
- (54) can be noved along the slits 52 in the directions indicated by the
arrows of Fig. 9. Fig. 10 is a sectional view of ‘a side face of the in-
‘adapt er connection panel 15A shown in Fixg 9. Each of the slit plates 51 is
~attached between 15 i.nsulators 62. The insulator 62 nearest to the adapter
back panel 15B is fixed to a bottomplate 61. The insulators 62 are
'arranged-at'inteévgls.kar er than those between the slits 52 provided on
§ KAt

the slit pratesc nSBFaFPRESEPPRAEE Y & eprdviadsd Davwilseds onf &de of t he
! p ! : . .
.20 slit plate glﬂgearestfto the termnal 53 (54). The _.insulating film 66
prevents the TePRTRAI C8RLBFT5a0t PERFBellRG VéPedtie damayl ec orime credpwiltdh one
- of the-pluggéi{geofaflitf 51 neaigﬁt to the termnal 53. The term nal 53
(the sane appl res 1o thettePhPHRI 25 is provided with a stick-shaped
body 63 (67$ph i 28 . di t lightly I th th i dt h of h
ody Vi r - i.ameter.slig | ess n the w of eac '
'slit 52. The gpé)éd;&eﬁ%:léllk?e@u‘iesa%?%%@ {Re oFFPS &% FBLABVEDERSNrRAPREF 83 to
an ar bist r akyn ROSEL b Vel 1hBg gLit ﬁ. ggnta t fi.tti,ngs 64 (68) made of -
~conductors are ?lxegnpg fo one e%g %Pﬁ it$ 88y%§§PlP8l®hHEWnFﬁ 1 i nal 53
I's not with signal terminals of a non-compliant electronic
apparatus manufactured by each manufacturer at fixed
positions corresponding to the positioné of the signal
terminals, for example, as shown in Fig. 7, even when the
10 back panel 15 is removable, it is still necessary to have
the back'panel 15 with the in—adapter connection panel 153
having the connection terminals at the fixed positions
corresponding to the positions of the signal terminals of
the non-compliant electronic apparatus manufactured.by each
15 manufacturer.
Fig. 9 is a perspective view showing an example of the
configuration of the back panel 15 conforming to non-
compliant electronic apparatuses manufactured by a plurality
of (or all) manufacturers.
20 Specifically, in the embodiment of Fig. 9, terminals 53
and 54 which are provided on the in-adapter connection panel
15A and which connect to signal terminals of a non-compliant
electronic apparatus are movable. In other words, the

terminals 53 and 54 can be moved to positions connecting to

25 the signal terminals of the non-compliant electronic




attached. The contact fittings 64 are brought into contact wth
predeterm ned ones of the plurality of slit plates 51. In. the enbodi nent
of Fig. 10, the contact fittings 64 attached to the body 63. of the ‘
termnal 53 are in contact 10 with two slit plates 51 nearest to the
bottom plate 61. The plurality of slit plates 51 is connected with
predeterm ned ones of the RG input termnals 41 to the power term nal 49
provi ded on the adapter back panel 15B. Thus, the termnal 53 is

el ectrically connected with a 15 predepegrm ned one of the RGB input
termnals 41 to the power termnal 49 provided on the adapter back panel
15B via the interior of the body 63, the contact fittings 64, and the
slit plates 51. The body 67 of the termnal 54 is shorter than the body 20
63 of the®¥RPHPNAT-53. This allows the contact fittings 68 fixed to the

body 67 of the t inal,. 5 j tact W the sli | at

Lo the torminal" 844 S iaeh TiRe T el LR Sa e B i
fittings Gdqfbyed tOnbhe BOOVNES: Ol LA LET BLARL R0y ThSe) L REAT EEM NAL 53
is 25 electricalTy connectéd wih the corresponding termnal. on .77 - 29

t he adapt ck.p 11PB, raRdgt Qe stermnal 54 is electrically connected
with the %%??gs%%ng?ﬁ% %e?n?ngldoaﬁl%ﬁé adapt er back panel 15B. The body 63

Ofth%termn%nﬁ%&ﬁﬂ%&ﬁ@ﬁ?@%f%ﬁ&?éﬁ%héf@%ﬁéﬁéﬁé&%@&ﬂﬂﬁm 54)

has an insulating filmon t
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

10 terminal 53 (54) can be moved along the slits 52 in the
directions indicated by the arrows of Fig. 9.

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

Each of the slit plates 51 is attached between

15 insulators 62. The insulator 62 nearest to the adapter back
panel 15B is fixed to a bottom plate 61. The insulators 62
are arranged at intervals larger than those between the
slits 52 provided on the slit plates 51.

An insulating film 66 is provided on the surface of the

20 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 terminal 53 (the same applies to the terminal 54)

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



surface thereof. This prevents the terminal 53 frombeing electrically
connected with the slit plates 51 other-than the slit plates 51 touching
the contact fittings 64. One end of the body 63 at the termnal 53 side is
- 10 provided with, as shown in Fig. 11, a threaded screw 65. The interior
of the termnal 53 is also threaded. The termnal 53 is screwed into the
~.screw 65 of the body 63. By rotating the termnal 53 in a counterclockw se
~direction, when viewed fromthe termnal,g53 side, the screw 15 is
| oosened, and, as shown in Fig. 11, the termnal 53 is separated fromthe
insulating film®66 and the contact fittings 64 of the body 63 are
separated fromthe slit Elates.Sl.-AccordingIK,-the term nal 53, along
with the Bb89ebsr petehbsYnmbeabl Eharohbet neédshi o€ B2ach2Glin tite erfbedi ment
of Fig. lﬁb the termnal 54, the bOdi' 67, and the contact fittings 68 are.
omitted i nPPR% BFafihgeS ALONH the FeikFnal b9, mpNe theniteamis®ali $3ndvabl e
along the slits . 52. By rotating the termnal 53 in a clockw se direction,
25 when vi 8hedT P+ bhFTHePPELFERRI OBS st hE, SthESsélew is - 30 tightened,
and, as shown in Fig. é? t he eng of the termnpal 53 at the insulating
film66 side isé]?ﬂ'%%%te Lyt gt ‘hewéhslﬁ? RiRG EPRANEECrEURFRefABRE, t he
contact: fiftings 64 of e og ga are es eg against the slit plates
5.1, wﬁ}chEQ %&% Eﬁ%pggegﬂ?o 8_¥t Ch%ﬂgagﬁgﬁp h€a Frﬁﬂpﬁanég 6£ DWWt h a
'predetern]Qggagﬁga§urfheAgggEgEgg%Xttgggst%2”%9%'b%%ub%t into contact
with predetermined-ones of the plurality of slit plates 51.
In the embodiment of Fig. lO,_thé contact fittings 64
‘attached to the body 63 of the terminal 53 are in contact
10 With two slit plates 51 nearest to the bottom plate 61.
The plurality of slit_plates.Sl is connected with
predetermined ones of the RGB input terminals 41 to the
power terminal 49 provided.on_the adapter back panel 15B.
Thus, the terminal 53 is electrically.connécted with a
15 predetermined one of the RGB ihput tgrminals.4l to the power
terminal 49 provided on the adaptér back panel 15B wvia the
interior of the body 63, the contact fittings 64, and the
'slit plates 51.
The body 67 of the terminal 54 is shorter than the body
20 63 of the terminal 53. This allows the contact fittings 68
fixed to the body 67 of the terminal 54 to be in contact
with the slit plates 51 nearer to the terminal 53 (54) than
the slit plates 51 touching'the contact fittings 64 fixed to
the body 63 of the_terminal 53. Thus, the terminal 53 is

25 electrically connected with the corresponding terminal on




fixed at a predeterm ned position along the slits 52 and electrically
connected with the slit plates 51 via the body 64 and the contact fittings
64. 10 Fig. 12 is a perspective view showi ng anot her exanple of the '
configuration of the back panel 15 having the novable termnals 53 and 54
connecting with the signal termnals of the non-conpliant electronic
apparatus. In the enbodi nent of Fig. 12, many insertion slots 15 (holes)
71 are provided. The termnals 53 and 54 can be noved to arbitrary
positions of the positions of the many29insertion slots 71. Specifically,
the termnal 53 has, for exanple, a body 53A in the shape of a pin jack
insertable into the insertion 20 slot 71. By inserting the body 53A into
the insertion slot 71, the termnal 53.is fixed at the ppsition of the
i nserti on-&% ﬁgﬁﬁe%k@é%}é@a%%;n%ﬁ‘t A es}?ﬁ n ?r%%n%%dgﬁ bddy 54A of the
termnal 54 differ.in length. Accordingly. when the., bod 25 53A of the
Lor i nal ST S TR e TRr ot the T HEeh Tt o e S ATAS S eF ERRTbody 54A of
t he ternigﬁé §§-$§e£n$§éﬁ aﬁgiol%ge insertion slot 71, the termnals 53
% y Wi t

and 54 are electtrcal connecte h different termnals on the adapter
Sk Pt hoie, e, 5 L S AR SR Ut e o et gt
term nal s, o8, t&e &p-adapt &FmeonNessj o pane! 119 ating 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
10 provided with, as shown in Fig. 11, a threaded screw 65.
The interior of the terminal 53 is also threaded. The
terminal 53 is screwed into the screw 65 of the body 63.
By rotating the terminal 53 in a counterclockwise
direction, when viewed from the terminal 53 side, the screw
15 is 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 63, becomes movable along the slits 52.
20 In the embodiment of Fig. 11, the terminal 54, the body
67, and the contact fittings 68 are omitted in the drawing.
As in the terminal 53, the terminal 54 is movable along the
slits 52.
By rotating the terminal 53 in a clockwise direction,

25 when viewed from the terminal 53 side, the screw is



In the illustrations, portions corresponding to those in Fig. 8 are given
the sanme reference nunerals. 10 In the enbodi nent of Fig. 13, the adapter
back panel 15B of the back panel 15 is renovable, as described in the ’
enbodi ment of Fig. 8. In the enbodinent of Fig. 13, the in-adapter
connection panel 15A is nade of a plurality of connection plates 81. 15
U-shaped insertion slits 82L and 82R are provided on the left and right
sides of the bay adapter box 14. The connection plates 81 can be fixed in
pl ace by being inserted into the insegpioen slits 82Land 82R. The
connection plates 81 can be easily renoved by sliding along the insertion
20 slits 82L and 82R For exanpl e, as shown in Fig 14A, the connection

| at 8 h h th h d, T f f
the fra jha%? 2 e T R R mh At SE GFObE | TR VTR pat ch
| ate 83, i b be b { F h
gSa(gpaces ?t}?vm d]erﬁl%leadtlbngeicfr?rgérjms ha%?eglrg%so éns ;JIIF rasrrzrreosfie
t hat he, f| at I h hoywn [ [
of Fig. J&lﬁa S fvl.p%éfé"?p i el e R v.%*%‘v ﬁttﬁfﬁfs" Tbog" "

fitting tihe %Cﬁf éj”‘{%e%ﬁ%s%g@ ég%%ﬁ&‘ lﬂ{@t&ﬁ@ I%igpeg h§l fr 1gr oove 87

in the inner ace rame the patc ate 83 1's fixed to the

frames hol g 8RuphiSsshovh hd Fb@sniddBRO é&l}taé@efp@%ﬂkwl &t e Bhas a

predetermined pressure. Accordingly, the terminal 53 1is
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.

10 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

15 (holes) 71 are provided. The terminals 53 and 54 can be
moved to arbitrary positions of the positions of the many
insertion slots 71.

Specifically, the terminal 53 has, for example, a becdy
53A in the shape of a pin jack insertable into the insertion

20 slot 71. By inserting the body 53A into the insertion slot
71, the terminal 53 is fixed at the position of the
insertion slot 71.

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

25 53A of the terminal 53 is inserted into the insertion slot




termnal 84. By inserting the patch plate 83 into a 10 different frane hole
85, the position of the term nal 84 provided on the patch plate 83 can be
nmoved. By inserting the patch plate 83 into the frane 838, the termnal 84
i's electrically connected with the frame 88. Each connection plate 81 has
connection termnals 86 on the 15 outer surface fitting into the insertion
slit 82R (Fig.- 13). "The frane 88 is electrically connected with the '

- connection termnals 86. As shown in Figg 14E, . each insertion slit 82R
has current-carrying sections 89. By inserting the connection plate 81
into the insertion slit 82R, the 20 connection terninals 86 are

el ectrically te he c rrent-carr sections 89. The -
current - car)r'iyl%(r%lgryg:glc g)(?nsy r%agq t?/ﬁ?“i‘l“}ﬁ'% ‘?eﬁn#fé’%ﬁlﬁ'e@dnmﬂl@ Omethe
‘adapt er bag I up 16A and the mal e pin group
- 16B. Thus, %heggg$h1#§5’ g4 dfqﬁﬁeqﬁﬁi 8§1 2% fane el e qitolchll § r ane
88 is elec%rl aldry ct predeterm ned term nal on the
adapt er bacl?npanel dcg\;%r{% ﬁlﬁ%}eglatl'c%e%]ﬁael%?n 3R 98, Padle panel

- connectionitsgrmnals 86, the current-carrying sections 89, the female pin
group 16A, = and the male pin group 16B. 5 The plurality of connection

Bt B2 e e, connantigns OB E ARl RO SRl
positions eqamgspond Rhet @dnte LAMEY] Y¥ the back panel 15,having
movable terminals on the in-adapter connection panel 15A. |
In the lllustratlons, portlons corresponding to those in Flg
8 are glven the same reference numerals. |
10 In the embodiment of Fig. 13, the adapter back panel
.lSB of the back panel 15 is removable, as described in the
embodlment_of.Flg. 8.
' In the embodiment of_Fig. 13, the in-adapter connectioh
panel 15A is made of a plurality of connection plates 81
l5 U-shaped insertion sllts 82L and 82R are provided on the
left and right SldeS of the bay adapter box 14. The
connectlon plates 81 can be fixed in place by being inserted
into the insertion slits 82L and 82R. The connection plates
81 can be easily removed by sliding along the insertion
20  slits 82L and 82R. |
For example, as shown in Figl 14A, the connection
plates 81 each have a frame 88 in the shape of a grid. .The
inner surface of the frame 88 has a frame groove 87 serving
as a groove lnto which a patch plate 83, which will be

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



termnals 86 of the connection plate 81 fitted into the 10 insertion slit
82R Only when the connection plate 81 is inserted into the correct
insertion slit 82R, the connection termnals 86 of the connection plate 81
are connected with the current-carrying sections 89 provided on the
insertion slit 82R Accordingly, when the connection plate 81 is 15
inserted into a wong insertion slit 82R, the terminal 84 fitted into the
connection plate 81 is prevented frombeing electrically connected with a
term nal on the adapter back panel %5B2(terminal that is not supposed to
be connected wth the termnal 84), which is connected with the current 20
carrying sections 89 via the fenmale pin group 16A and the male pin group

1T aolSERAEE Y, L0 PRERR, B GG BRI TR PR 08 A0
| | | i ' 8 d. 82R i whi ch
the"conneEit b S8 1A BEEL BLABERE U MR B CBRR R 01T, 1 G

fitted i i,0 e ca r t i
2§§§5598t99@n@9éw ﬁffh?&. Bdn¢ 3 Deqpr gyent g€ %{ggL £¢N%an

. a
electric connected w't e"termnal on the adapter pané? 15B,

whi ch is poknSyppRssd FPngel@QUneﬁgegit“"cngtE'ﬁe501t1€é£ﬁ 5akr8de By tmserting
the patch plate 83 into the franme hole 85,° the termnal 84 fixed at a

predeter nhaednpeshts 093 0MntBethe0nAgRL | 9RoBlat 8781ni snexprsed tewesds the
aperture of the slot 14A of the bay adapter box 14 directly or through the
of the frame 88, the patch plate 83 1s 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

10 different frame hole 85, the position of the terminal 84
provided on the patch plate 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 81l has connection terminals 86 on the

15 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 81 into the insertion slit B82R, the

20 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

25 fitted intc the frame 88 1is electrically connected with a



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

t hereof (towards the opening side of the slot 14A (Fig. 5)

adapter box 14 shown in Fig. 13). Accordingly, the term nal
connected with a termnal of a non-conpliant electrical app
in the slot 14A 15 of the bay adapter box 14. As descri bed

termnals which are provided on the in-adapter connection p
whi ch connect to the signal termnals of the non-conpliant

apparatus are novable, it is unnecessagg to 20 prepare the b
14 and the back panel 15 for each manufacturer of non-conpl
appar atuses. The cost burden on the user can thus be Iessen
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this case 10 the non-conpliant el ectronlc apparatus and t
connection terminals 86 at different positions. The

Al ternatively,
nal 29 provided
novable. In

bay-structure

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

10 insertion slit 82R. Only when the connection plate

the

81l 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 insertion

slit 82R. Accordingly, when the connection plate 81 is

15 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 (terminal that is not supposed to be connected

with the terminal 84), which is connected with the current-

20 carrying sections 892 via the female pin group 16A and the

male pin group 16B.

Alternatively, for example, the connection plate 81 and

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

the

connection plate 8l to be inserted only into the correct

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



tel evision set can be electrically connected with each other wthout the
use of bay adapter box 14 (or the back panel 15). Fig. 15 is a block

di agram showi ng an exanple of the electrical configuration of the
bay-structure television set 15 shown in Fig. 1. A renote comuander
(hereinafter referred to as a renote control) 101 is operated by the user
when selecting a desired television broadcasting channel, adjusting the
vol une, or switching signal input/output between el ectronic 20 apparat uses
by a selector 104, which will be deseribed below. The renpote control 101
transmts a signal corresponding to the operation to a main controller 102
using infrared rays. In Figs. 1 and 2, the renote control 101 is omtted.

or the 1 1T, 1 ne Rl Tkt 1 GMer AL Ra e o b e Tbl SEL G GO ol for
Lol evi ot O1 ST tRerot RERTR( bl CF P Hil o oM A1 dro 385 or the 1 ke

| < connect S i e Che e Ao QT AF SEEELRL I hng e dR EPRGE a)
Phe. i ne 25 Cormet i A Bkl 0 1 e By 4R 1 o A Crter the " Control of

the sel ectornconiret]l er 103, the selector 104 10 changes the out put
destination of an input signal input thereto.

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

10 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

15 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, it is unnecessary to

20 prepare the bay adapter box 14 and the back panel 15 for
each manufacturer of non-compliant electrical apparatuses.
The cost burden on 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

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



A tel evision 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 15 the main controller 102, the tuner 105 detects and
denodul ates a TV signal on a predeterm ned channel and outputs a baseband
signal to the selector 104. The TV signal processor 106 processes an inmage
signal (e.g., a baseband inmage signal output fromthe tuner 105) 20 out put
fromthe selector 104 and outputs the resulting image signal to the
sel ector 104. The CRT 2 displays an Fmage-signal output fromthe selector
104, and the speakers 3 output an audio signal output fromthe sel ector
104. 25 O the above-described conponents, the CRT 2, the - 37 speakers 3,
the tuner_105,. and the_TV signal  processor 10 function as the television
set, whi ROTSEAIIEI S5t oRi £ hpRAr &I TRS PPECT 1oLnlet R EXaHRTE S ¢ he
configurat,j . 1 he 5, 8J Ssor I 9. 15 The TV
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si gnal processor i'ncTudes an r?ace) I %?-112,

and a si gpgi P%%ﬁgsg%gg%géﬂ%gz%p%%gatu; g I/F 111 controls exchange of

si gnal s anon e se e confroller 112, and the signa

processing 10 £iwelidn kS addie: GodD! lele 12 gt erdrings, whet hal gfe not an
el ectronic apparatus 1s stored in the bay 4 and electrlcafly
5 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,

10 the non-compliant electronic apparatus and the bay-structure
television set can be electrically connected with each other
without the use of bay adapter box 14 (or the back panel 15).

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

15 shown in Fig. 1.

A remote commander (hereinafter referred to as a remote
control) 101 is operated by the user when selecting a
desired television broadcasting channel, adjusting the
volume, or switching signal input/output between electronic

20 apparatuses by a selector 104, which will be described below.
The remote control 101 transmits a signal 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

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



connected with the selector 104 via the I/F 111 and the selector 104. On
the basis of the determnation result, the 15 controller 112 controls the
signal processing circuit 113. There are various possible nmethods for '
determining the connection. For exanple, a nethod determ ning whether or
not there is a signal fromthe el ectronic apparatus stored in the bay 4
can be adopted. 20 The controller 112 stores function IDs and an ID table.

. The function IDis a unique ID (ldentification) for identifying each
function of the signal processing circgit- 113. The ID table includes
processing information, which w Il be described bel ow, corresponding to
each function ID. 25 Basically, for exanple, the signal processing circuit
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conpliant with t?\ ay-structure television set (hereinafter referred to
as a conpih@fkers 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

10 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

15 the main controller 102, the tuner 105 detects and
demodulates a TV signal on a predetermined channel and
outputs a baseband signal to the selector 104.

The TV signal processor 106 processes an lmage signal
(e.g., a baseband image signal output from the tuner 105)

20 output from the selector 104 and outputs the resulting image
signal to the selector 104.

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

25 Of the above-described components, the CRT 2, the



el ectroni c apparatus). The conpliant electronic apparatus 15 is not limted
to the electronic apparatus 11 and is arranged as shown in Fig. 17. The

el ectroni c apparatus 11 includes an I/F 121, a controller 122, a signal
processing circuit 123, and a specific block 124. 20 The I/F 121, the
controller 122, and the signal processing circuit 123 are fornmed 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 bl ock
specific to the 25 el ectroni c apparatus71:. For exanple, when the
electronic - 39 apparatus 11 is a DVD player, the specific block 124
includes, for exanple, an optical pickup for irradiating a DVD, which is

h b | i f d f ) d
Bgﬁfir%“ﬂﬁp%“%‘i‘a%é?fﬁ% VR 21 A VHeR Thed EPAET 1o Co ShPhr e 111
a di gl tal e JdB ol Nes SPﬁé'Eéfveé’f&lg £, GhLOES: s T SXaUPL&, @ dri Ve

mechani snT ¥t dti vihg A video & and a ghetrc feadi ng/ wri ting
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pl ayer, signals recorded in DVDs are MPEG (Mwving Picture Expert
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function for MPEG decodi ng MPEG encoded signals. In the present

enbodigent i ghhe §f@@@és@f0p@§SéHQwﬁl{@UF£g12§5 al so has, for exanple, a
function for perform ng space

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
10 circuit 113.

The controller 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 bésis of the determination result, the

15 controller 112 controls the signal processing circuit 113.
There are various possible methods for determining the
connection. For example, a method determining whether or
not there is a signal from the electronié apparatus stored
in the bay 4 can be adopted.

20 The controller 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 table includes processing information, which

will be described below, corresponding to each function ID.

25 Basically, for example, the signal processing circuit



15 resol ution inprovenent processing. Referring to a flowhart in Fig. 18,
the operation of the TV signal processor 106 shown in Fig. 16 will now be
described. In step S1, the controller 112 checks whether or not an 20

el ectronic apparatus is electrically connected via the I/F 111 and the
sel ector 104 and proceeds to step S2. In step S2, the controller 112
determ nes whether or not an electronic apparatus is electrically
connected on the basis of the check result in step S1. 25 Wien it is
determned in step S2 that no electrenidag -~ 40 apparatus is electrically
connected with the TV signal processor 106, that is, when no electrical
apparatus is stored in the bay 4, or, if an electronic apparatus is
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t he baseband signa
as an HD (High Definition) image signal). Under the control
of the controller 112, fthe signal processing circuit 113 can
change the function thereof.

Fig. 17 shows an example of the electrical

10 configuration of the electronic apparatus 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 compliant
electronic apparatus). The compliant electronic apparatus

15 1is 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.

20 The I/F 121, the controller 122, and the signal
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 to the

25 electronic apparatus 11. For example, when the electronic



the TV signal processor 106 via the selector 104. In the TV signal
processor 106, the I/F 111 receives the baseband image signal supplied V|a
the sel ector 104 and supplies the baseband inmage signal to the signal
processing circuit 113. 20 Since the signal processing circuit 113 has a
function for sinultaneously performng, with respect to the inmage signal
fromthe I/F 111, conposite/conponent conversion processing for converting
a conposite signal into a conponent signal and space resol ution

i nprovenent processing for inproving-239the space resolution by converting
an SD image signal into - 41 an HD inmage signal, the signal processing
circuit 113 performs processing in accordance with the function. The
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electrically connected with the TV signal procéessor 6, in step S4, the
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el ectrically connected with the 15 TV signal processor 106 (hereinafter

Rgzerred trorasthBespepnectedlappralaushc¥idetherbbFetidpand hh@rﬁeéector
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 plaver,

10 signals recorded in DVDs are MPEG (Moving Picture Expert
Group) encoded; basically, the signal processing circuit 123
has a function for MPEG-decoding MPEG-encoded signals. 1In
the present embodiment, the signal processing circuit 123
also has, for example, a function for performing space

15 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 S1, the controller 112 checks whether or not an

20 electronic apparatus is electrically connected via the I/F
111 and the selector 104 and proceeds to step S2. In step
S2, the controller 112 determines whether or not an
electronic apparatus is electrically connected on the basis

of the check result in step Sl.

25 When it is determined in step S2 that no electronic



and proceeds to step S5. In step S5, in response to the function ID request
in step S4, the controller 112 determ nes whether or not the 20 function
IDis transmtted fromthe connected apparatus. If it is determned in
step S5 that no function IDis transmtted fromthe connected apparat us,
in step S3, processing basically simlar to the above is perforned.
Specifically, the fact that no function IDis 25 transmtted fromthe
connected apparatus neans that the - 42 connected apparatus is not a
conpliant el ectronic apparatus such-ad40the el ectronic apparatus 11 shown
in Fig. 17. Wen the connected apparatus is not a conpliant electronic
apparatus, that is, when the connected apparatus is a non- 5 conpliant
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referring to the ID table on the basis of the function ID, 15 and sets a
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el ectronic apparatus is associated with processing
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
10 performs normal signal processing, and subsequently, the
processing is terminated.

Specifically, when the TV signal processor 106 is
connected with no other electronic apparatus, the tuner 105
(Fig. 15) extracts a baseband signal on a predetermined

15 channel from a TV signal and supplies the baseband signal to
the TV signal procéssor 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.

20 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 resolution improvement processing for improving

25 the space resolution by converting an SD image signal into



information indicating the contents of processing to be perforned by the
signal processing circuit 113 when the TV 20 signal processor 106 is
connected with the electronic apparatus having the function ID. The
controller 112 recognizes the processing information corresponding to the
function ID received fromthe connected apparatus. The controller 112
recogni zes the processing indicated by the 25 processing information as
cooperative processing to be - 43 perforned by the signal processing
circuit 113. When electrically conneetétl with a conpliant el ectronic
apparatus, the TV signal processor 106 cooperates with the conpliant

el ectronic apparatus as if they were a single 5 apparatus and perforns

opti mal _processing. of Al Inpul, 21 gnalay dhn,oLber, yords., the, ol gnal
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the TV si processor 6 and the conpliant electronic apparatus
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controller 112 of the TV signal processor 106, the function ID of the 15
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concerni ng processing tasks to be shared (cooperative processing) by the
TV si gnal imd@seswol cH06s anchigher €ospht tevt Bhegs r oni ¢ appar at us.
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
10 apparatus is stored in the bay 4, and, if necessary, the
electronic apparatus is selected by the selector 104 to be
electrically connected with the TV signal processor 106, in
step S4, the controller 112 transmits a function ID request
to the electronic apparatus electrically connected with the
15 TV signal processor 106 (hefeinafter referred to as the
connected apparatus) via the I/F 111 and the selector 104
and proceeds to step S5.
In step S5, in response to the function ID request in
step S4, the controller 112 determines whether or not the
20 function ID is transmitted from the connected apparatus. If
it is determined in step S5 that no function ID is
transmitted from the connected apparatus, in step S3,
processing basically similar to the above is performed.

Specifically, the fact that no function ID is

25 transmitted from the connected apparatus means that the



When the controller 112 recogni zes sharing of the task 20 of processing
the input signal, 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 S7, the
controller 112 generates a control 25 signal for controlling the function
of the signal processing - 44 <circuit 113 so as to cause the signal
processing circuit 113 to perform cooperative processing (processing

i ndi cated by the processing informati @2 recogni zed in step S6) and
supplies the control signal to the signal processing circuit 5 113. In
accordance with the control signal fromthe controller 112, the signal

o T st S AT AL BT R MR REEST 5 o
the i nput signal suppLied: along e, slagel1 10,0ath 11 Acgorsanceuith the

changed function and oufputs t rocessi ng resu ony the' signal path.

when proc@ﬁéi%ﬁécté&'eaﬁﬁgﬂét\?ég_{@ln@ &%%ﬁif&'mttgfe&%ﬂfé' er 112

transmts 1n step S9 a control signal to the signal processing circuit

113. In rospoRseus ! hendtincs] opneh the Soenatt Pl 08essFMudSisifombi-113 is
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apparatus, shown in Fig. 17, the electronic apparatus 11 perforns
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processing of the image signal supplied from the non-
compliant electronic apparatus via the selector 104 and ﬁhe
I/F 111 in a manner similar to the above case.

10 In contrast, when it is determined 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 cooperative processing
by referring to the ID table on the basis of the function ID,

15 and sets a signal path.

Specifically, in the ID table, each function ID of the
electronic apparatus 1s associated with processing
information indicating the contents of processing to be
performed by the signal processing circuit 113 when the TV

20 signal processor 106 is connected with the electronic
apparatus having the function ID. 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

25 processing information as cooperative processing to be



20 in Fig. 18. In this case, the electronic apparatus 11 transmts a
function I D request to the TV signal processor 106. The request is
received by the controller 112 of the TV signal processor 106. The
controller 112 transmts the function ID stored therein to the electronic
apparatus 11. 25 The controller 122 of the electronic apparatus 11 receives
- 45 the function ID fromthe TV signal processor 106 and refers to the
ID table stored therein on the basis of the function 1D, thus recognizing
processing i nformation concerning precéssing tasks to be shared
(cooperative processing) by 5 the electronic apparatus 11 and the TV signal
processor 106. In the electronic apparatus 11, the controller 122 perforns
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t he processing result has a higher 20 quality.

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

10 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 processing
the input signal. In the ID table stored in the controller
112 of the TV signal processor 106, the function ID of the

15 compliant electronic apparatus is associated with processing
information concerning processing tasks to be shared
(coopefative processing) by the TV signal processor 106.and
the compliant electronic apparatus.

When the controller 112 recognizes sharing of the task

20 of processing the input signal, 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 S7, the controller 112 generates a control

25 signal for controlling the function of the signal processing



In other words, when the TV signal processor 106 and the electronic
apparatus 11 are not electrically connected wth each other, the TV signal
processor 106 and the electronic apparatus 11 perform i ndependent "
processing, as 25 shown in Fig. 19. In this case, the el ectronic apparatus
11 - 46 is, for exanple, a DVD player. In the enbodinment of Fig. 19, in
the TV signal processor 106, for exanple, as shown in Fig. 19A, the signa
processing circuit 113 sinultaneously perforns 5 conposite/conmponent
conversi on processing and space resel dtéien inprovenent processing of a
conposite SD image signal supplied fromthe tuner-105 (Fig. 15) via the
sel ector 104 and the I/F 111. The resulting conponent HD imge signal is
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the TV signal processor 106 and the 20 electronic apparatus 11 are
el ect g cally. connegtedrabhbe eatth Bhdeconthel TYighgnafrenoerssor 106 and

the electronic
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
10 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 control signal to the signal processing circuit
113. In response, the function of the signal processing
15 c¢circuit 113 is restored, and the processing is terminated.
When the connected apparatus 1is, 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 accordance with the flowchart
20 in Fig. 18. 1In this case, the electronic apparatus 11
transmits a function ID request to the TV signal processor
106. The request 1s received by the controller 112 of the
TV signal processor 106. The controller 112 transmits the

function ID stored therein to the electronic apparatus 11.

25 The controller 122 of the electronic apparatus 11 receives



apparatus 11 cooperate in sharing the task of processing the

i nput si

as shown in Fig. 20. The TV signal processor 106 and the electronic
apparatus 11 each perform processing 25 allocated thereto by changing the
g. 20, the

function thereof. - 47 Specifically, in the enbodi nent of F
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10 As described above, the TV signal processing circuit

113 and the electronic apparatus 11 change the funct
thereof between a mode in which another apparatus is
connected and a mode in which another apparatus is n
connected. The TV signal processing circuit 113 and
15 electronic apparatus 11 share the task of processing
input signal with the other apparatus. Compared wit
in which the TV signal processing circuit 113 (or th
apparatus) or the electronic apparatus 11 performs
independent processing, the processing result has a

20 quality.
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ot her perform processing shown in a flowhart in Fig. 21. Specifically, the
specific block 124 in the electronic 25 apparatus 11, which is the DVD

pl ayer, reads a signal - 48 recorded in the DVD and supplies the signal to
the signal processing circuit 123. In step S11, the signal processing
circuit 123 sinultaneously perfornms MPEG decoding and distortion

el imnation processing of the signal read from5 the DVD and outputs the
resul ting conponent SD inage signal (fromwhich distortion is elim nated)
via the I/F,121. D stortion elimnatigp elimnates bl ock distortion

caused by MPEG encoding or the like. Accordingly, the conponent  SD i mage
signal output from. 10 the I/F 121 in the electronic apparatus 11 is

recei ved by the selector 10 d supplied to the TV signal processor 106.
In the TV%ignat ep’f%‘&%ﬁ%’ora i'%\g{' I?iaey%gnal processing circuit 113 receives

t he conponent .SD ., mage . si | fr .he lectqr 1 vi.a _the I'/F 111. In
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113, spacg.desoOl Ut d op; | APy OVEIRN { Pl PLESSLNG, | f@§¥5'ed to the selector
104 via 5%% I/F 111. 20 The seleé?%r 104 supp ﬁ%% the HD i nage signal to,

for exanpood e FOnPod - cddte r ACSONOH K ¥sidd e RTsFacdli spl ays a
conposite-signal HD i nage generated by EG decodi ng the signal recorded
on the DVRys&lhtid@timrovement processing of a composite SD image
signal supplied from the tuner. 105 (Fig. 15) wvia the
selector 104 and the I/F 111. The resulting component HD
image signal is supplied to the CRT 2 via the I/F 111 and
10 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
processing circuit 123. The signal processing circuit 123

15 simultaneously performs, for example, MPEG decoding and
space resolution improvement of the signal read from the DVD
and outputs the resulting component HD image signal via the
I/F 121.

In contrast, when the TV signal processor 106 and the

20 electronic apparatus 11 are electrically connected with each
other, the TV signal processor 106 and the electronic
apparatus 11 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

25 allocated thereto by changing the function thereof.



distortion fromthe signal, and inproving the space 25 resolution of the
signal. - 49 As described above, the function of the signal processing
circuit 113 in the TV signal processor 106 is changed fromthe function
for sinultaneously performng conposite/conponent conversion processing
and space 5 resolution inprovenent processing to the function for only
perform ng space resolution inprovenent processing. As described above,
the function of the signal processing circuit 123 in the electronic
apparatus 11 is changed fromthe funeté4dn-for sinultaneously perform ng
MPEG decodi ng and 10 space resol ution inprovenent processing to the
function for sinultaneously perform ng MPEG decoding and distortion

Funct .“271: can BT %Zﬁ; :&%S“chraa@iﬁq%an'ebaﬁ%ﬁeefiﬁ' i T R STng Y e
G assi i chPReR anent i vas o bEaRL BB fie Lo PEFIEE] AP ok, Bessi ng and

adapt Ve DIGREFshRdces basphE §t&92n§é80§§§ﬂn“%x8'f‘éﬁ?éﬁl§§ gignal's (data)

into 20 ¢ ses according to characterrstics ch class Is subjected to

adapt i ve ptpeesshog sfgaﬁéff@rﬁiﬂﬁeééﬂnﬁgsY"cé)’c&%‘bﬁ?@n@eé&ﬁb@?glé'ﬁ' ng a case
i n which space reso?utlon I nproveient processing f converting an SD
i mage 4 nt 9r3Re KDL hHBELA! SpReET PEBBOution 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
appafatus 11 is changed from the function for simultaneously
10 performing MPEG decoding and space resolution improvement
processing to the function for simultaneously performing
MPEG decoding and distortion elimination processing. In the
embodiment of Fig. 20, the signal path 1s set to the order
starting from the specific block 124, the signal processing
15 circuit 123, the I/F 121, and the selector 104 in the
electronic apparatus 11, and the 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
20 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

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



25 In this case, adaptive processing perforns a linear - so. .conbination
of pixels formng an SD i mage (hereinafter .referred to as SD pixels) and
predetermned tap co . efficients to conpute a predicted value of a pixe

of an HD image generated by inproving the space resolution of the SD
image. As a result, the image whose resolution is inproved fromthe SD
image is generated. j Specifically, for exanple, given an HD i mage as
teacher data (that is used as nodel data)and an SD i mage generated by
degrading the resolution of the HD i rage as student data (that is 10 to be
converted to be much the sane as the nodel data~ a predicted value Ey] of
a pixel value of a pixel formng the HO image (hereinafter referred to as

oo s ETEILSY 0" e CEIP EUASY 13l 4 Pr?
o1 Xel3 (Rb2ELan 5, OLITg, e, 5D | SR08) A o eiE oL {10 A pel {4 of et
LA L IE ST Y e T
R T e
5 the DVD and outputs the resulting component SD image signal
(from which distortion is eliﬁinated) 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
10 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
circuit 113 receives the component SD image signal from the
selector 104 via the I/F 111. 1In step S12, the signal
15 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 104 via the I/F 111.
20 The selector 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

25 resolution of the signal.




- 51 - x11 x12 A x1J x21 x22 A x2J X = A A A A x11 x12 A xIJ WE Y1]
VE[ Y2] WEY' _ AA WIE[YJ] then, the follow ng observation equation hol ds
true: xw=Y ... (2) 5 The conponent xi] 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 yi). The conmponent w .of the
matri x Wdenotes a tap coefficient to be nultiplied wwth the j-th student
data in the set of student 10 data. Also, yi denotes the i-th teacher data.
Thus, E[yi] denotes a predicted valded4of-the i-th teacher data. Fromy in
the left side of equation (1), the suffix i of the conponent yi of the
matrix Y is omtted. Fromxl, x2, ... in the right side of equation (1),

i s om.tted. A

(he surfix | A HiSARAUANS, 0 SR L A g ted AL
prediCtExb%é%é@%f%g]cféggfttfléhfn the TV signal processor 106 is
changed from the function for simultaneously performing
composite/component conversion processing and space
5 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
10 space resolution improvement processing to the function for
simultaneously performing MPEG decoding and distortion
elimination processing.

Such a signal processing circuit having a variable
function can be realized by classification adaptive

15 processing previously proposed by the assignee of the
present invention.

Classification adaptive processing includes
classification processing and adaptive processing.
Classification processing classifies signals (data) into

20 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 HD image is performed.

25 In this case, adaptive processing performs a linear



pi xel 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 20 as the teacher data and a
“matrix E having a set of residuals - 52 ‘e betweenthe predi cted val ues -
_E[y] and t he plxel values y of the HD pixel's are defined-as: [Eq. 2] E

el "e2 Aei'Y=YL Y2 A Yl 5 Fron1equat|on (2), the follow ng resi dual
equatlon hol ds true: XW=Y + E . (3) %n this.case, -the tap coefficient

w -for conputing the 10 predlcted val Ue @[y] close to the plxel ‘val ue y .of
the HD pixel is conputed by m ni'mi zing the square error: [ Exp. 3] ‘\When the
_above square error differentiated with respect _ .

' comblnatlon of plxels formlng an SD 1mage (herelnafter

"freferred to as SD plxels) and predetermlned tap coeff1c1ents
R to compute a predlcted value of a plxel of an_ HD 1mage

'generated by 1mprov1ng the space resolutlon of the SD image.

5 'As a result, the 1mage whose resolutlon 1s 1mproved from the

iSD lmage is generated e '.' J

Specifically, for example, given an HD image as teacher
data (that is used as model data)and an SD image generated by
degrading the resolutlon of the HD image as student data (that is

10 to be converted to be much the same as the model data) a
predicted value Ely] of a pixel value of a pixel forming the HD
. image (hereinafter referred to as an HD pixel) is computed using
a linear combination model defined by a linear combination of a
set of pixel values x1, X2, ... of several SD pixels (pixels
15 forming the SD image) and Predetermined tap coefficients wl, w2,

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

Elyl = WwiXy + wyx, +
(1)
In order to genefalize equation (1), a matrix W having

20 ‘a set of tap coefficients Wi, a matrix X 'having a set of

3
student data xij[ and a'matrix Y! having a set of'predicted
values E[yy] are defined as:

[Eq. 1]



15 to the tap coefficient w is zero, the tap coefficient W that satisfies
the followi ng equation is the optimal value for conputing the predicted
value E[y] close to the pixel value y of the HD pixel: [Eq. 4] 20 el ael +

e2 ae2 + A+eaei =0 (j =1, 2, A, J) ... (4 - 53 5 Bydifferentiating
equation (3) with respect to the tap coefficient w, the follow ng
equations hold true: [Eq. 5] awl aei aej A2 2. _ xi2 | NJ =xi J, (i =
1, 2, A, J) - XIl, NJ ... (5. Fromequations (4) and (5), equations (6)
are obtained: [Eq. 6] I | | - 51 -
(%) %2 A xy
% = X1 X A Xy
A A A A
_XIl X112 A xIJd
-Wl E[Y]]
W, Ely,]
W o= ;Y
' A A
_WJ _ E[YJ]

then, the following observation equation holds true:
XW = Y!
(2)

5 The component Xjy 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 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

10 data. Also, y; denotes the i-th teacher data. Thus, Ely;]
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 y; of the matrix Y is omitted. From x;, X,, ... in
the right side of equation (1), the suffix i of the

15 component x;4 of the matrix X is omitted.

A least-squares method is applied to the observation
equation to compute the predicted value E[y] close to the
pixel value y of the HD pixel. 1In this case, a matrix Y
having a set of real pixel values y of the HD pixels serving

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



Al

eixil =0, eixi2 =0, AeixiJ =i=1i=11i=10 ... (6) 10 Taking into
consideration the relationship anong the student data xis, the tap
coefficient wy, the teacher data yi, and the residual ei in the residual
equation of equation (3), the follow ng nornmal equations are obtained from
equations (6) : 15 [Eg. 7] I I I XilXil wl + XilXi2 W +A + xi1lXiJ i=1
=1 i=1 w2 +A + L1 Xi2Xi1JW + \1 Xi2Xi2 =t ~=11 XiJdXil W + }{iJX,)
W+ A+ =1i= | wl=1xilyi i=1 1 = Xi2yi

_52_.

e between the predicted wvalues E[y] and the pixel values y

of the HD pixels are defined as:

[(Eq. 2]
€ Y1
€2 Y2
E = , Y =
A A
e Y1

5 From equation (2), the following residual equation holds
true:
XW =Y + E
(3)
In this case, the tap coefficient wy for computing the
10 predicted value E(y] close to the pixel wvalue y of the HD

pixel is computed by minimizing the square error:

[Exp. 3]

When the above square error differentiated with respect
15 to the tap coefficient wy is zero, the tap coefficient wy
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]
20 o Blie, 2 p e, BLogg=1,24A,0
Bw Bw ow

3 3 b



Lxj2x1jJIw 1 i=1 | | XiJXiJ W = xiJyi i=1i=1 The normal equations shown
by equations (7) define a - 54 matrix (covariance matrix) A and a vector v
as: [Eq. 8] Il xilxilxilxi2AilxiJ i=1i=1i=1 11 A =xi2xilxi2xi 2Axi 2xi J

i =1i =1A =1 |1 xiJdxilxiJxi2AxiJxiJ i=1xi1Yii=1i=1 V =i =1xi 2Yi i=1M xiJYi

I =1 and defines a vector Was shown in equatlon (1), then the 5 follow ng
equation holds true: AW=v ... (8)

- 53 -

By differentiating equation (3) with respect to the tap

coefficient w the following equations hold true:

jl

[Eq. 3]
08y _ Xils aei_ i2r A, Gy XKigr @ =1,2,A,0
oWy owy O 7

5 (3)

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

(Eq. 6]
I I I
Doeixy =0, D exXp = 0, A D ejx;; =0
i=1 i=1 i=1
(6)
10 Taking -into consideration the relationship among the

student data Xiys the tap coefficient wy,

y» the teacher data y;,

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

15 [Eq. 7]

(( 1 I I I
Z xilxil] (Z llxlz]w2 +A + [Z xilxiJij = (Z 11Yi}

\i:l

1
I I I I
Z xiZXilj (Z 12X12JW2 +A + [Z iZXiJ)WJ = Z 12Yij
i=1 ' i
[ 1 I 1 I
\Z lellj (Z J.Jxl”]w2 + A+ [Z leiJJWJ = (Z XiJYij
= =1 =1 i=1

A

N

The normal equations shown by equations (7) define a



By preparing a certain nunber of sets of student data xi7 and teacher data
yi, the same nunber of nornal equations 10 (7) as the nunber J of the tap
coefficients w to be conputed can be obtai ned. Calcul ation of equation (8)
with respect to the vector W(the matrix A in equation (8) nust be
non-zero in order to calculate equation (8)) gives the optimal tap
coefficient wy. Equation (8) can be cal cul ated 15 using, for exanple, a
sweep-out nethod (Gauss-Jordan - 55 elimnation nethod). As described
above, using student data and teacher 84ta, adaptive processing |earns
conputation of the optimal tap coefficients w for predicting the teacher
data fromthe 5 student data and tap coefficients and uses the tap
coeff|C|eﬁg§ry& gbg P?%§gea%gffgkpt£dayglyevg%%% close. to the teacher
data y using equation aptive processing Tffers from for exanple,
sinple iptgrpgjation processing in that the former represents 10
conponents included not in an SD image but in an HD i nmage. Specifically,

in view of equafion (1) only, adaptive pro%e33|ng seens to be the sanme as
i nterpol ation gsin skn? 3 SO interpolation filter. Since the
tap coefficip H/tbrgg§ ng ozzabldﬂefficients of the 15

i nterpol ation f ter arezconputed byIIearnlng using the teacher data and

t he student daf 5&@1cqugﬂpmgszxnczpdgggj n the HD i nrage can be
representédf Tht ﬁ shows ;T hat adaptlue processing i s processing that

i nvol ves so-cpall ed ,

I

Z Xig¥it Z Xig¥i2 A Z X.‘LJXJ.J)

=1 . i=1

{1 3\

Z Xi1Yi
i=1

1
v = Z Xi2¥i
i=1

M

I
' Z Xig¥i
\i=1 J

and defines a vector W as shown in equation (1), then the
5 following equation holds true:
AW = v
(8)
By preparing a certain number of sets of student data
Xi4 and teacher data y;, the same number of normal equations

10 (7) as the number J of the tap coefficients w.

3 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 wy. Equation (8) can be calculated

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



i mge creation (resolution creation). 20 Adaptive processing has been
descri bed using, for exanple, a case in which space resolution is

i mproved. By perform ng adaptive processing, learning is conducted using
di fferent teacher data and student data to generate various tap
coefficients, and the tap coefficients my be used, for 25 exanple, to
inprove S/IN (Signhal to Noise Ratio), to reduce - 56 blurring, and to
perform various other types of processing. Specifically, in order to

i nprove S/ N or reduce blurring by adapbbEve processing, inmage data having a
high S/Nis used as teacher data, and an i mage generated by 5 degradi ng
S/N of the teacher data or a blurred inmage is used as student data. Tap
coefficien%s are thus ¢ ted. For exanple, in order to sinultaneously
perform T H%%%?E%ﬁ%dWﬁ%%gﬁk'conversion processi ng and space resolution

| oroverrent BELGRSSING,bY AdARL ves processhag .10 saipanentest anal, HO

i mage is use enerat egrading the

g 5‘3;35{ tezgcg%%gfe Qﬁgr&?&ss{ﬁécf@ér at @odgggt_acgfefﬁréf pghé he, Sk 21 ifﬁ}:ﬂug

s used aS student ap coefricients are t

comput ed. - 5Of £ CX08PE & w) NEY Q¥ ed i PEI HHB SRACGH LSt 119m Ind Mprovement

processing of a conppnéht-slgnal i mage by adaptive processing, a
conponrent ssh@aat dkti NBYE +8p USSELAScideasheid dasds ane @dp SD | mage

generated by degrading the space resolution of the teacher data is used as
student dasé@rfidagneoelfitd efdrpdie d Mredioiul athlue E(y] .close to
the teacher data y using equation (1).
Adaptive processing differs from, for example, simple
interpolation processing in that the former represents

10 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 interpolation filter. Since the tap
coefficients w corresponding to tap coefficients of the

15 interpolation filter are computed by learning using the
teacher data and the student data, the components included
in the HD image can be represented. This shows that
adaptive processing is processing that involves so-called
image creation (resolution creation).

20 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

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



20 For exanple, in order to sinultaneously perform MPEG decodi ng and space
resol ution i nprovenent processing of an MPEG coded i nmage by adaptive
processi ng, an inage generated by. MPEG encodi ng a conponent-signal HD

i mge and decoding the resulting MPEG coded image is used as teacher data,
and 25 coded data generated by degrading the space resolution of - 57 the
teacher data and MPEG encodi ng the degraded data is used as student data.
Tap coefficients are thus conputed. Alternatively, a conponent-signa

image is used as teacher data, and eoded-data generated by MPEG encodi ng
the teacher 5 data is used as student data. Tap coefficients are thus
.conmputed. Fig. 22 shows an exanple of the configuration of the signal

[ it 11 the TV,s 106, . .whi ch | nt ed.
Cl assl {1 3l Mo Shagt e o BroteReihg 30 o4t r%*imr?w%ser#’%ﬁﬁ”%@eﬁew
123 in the  oRRATOMGE Hardl 62 “”ﬁpe 08 A A1 Y s anged. 1 nput

o ol Ty & Qﬁaﬁé@%ﬁﬁ%% A ni%%‘?%%%&%ﬁ?ﬁ gl e
dat a. Supfmeﬁs Lhegel 9 S predi gii on 5@@ %tm&%é FhELHLd

sequenti all uses, as target data, output data e conputed by a

produgf - sygy P&@Iﬁ%'@ﬂ\l%f%&hé dS8chdhi Gh i bt erﬁ@§£éélbf&ﬁ|a§@ bel@yed
extracts the in data to be used for predicting t

as student data. Tap coefficients are thus computed.

For example, in order to simultaneously perform
composite/component conversion proéessing and space
resolution improvement processing by adaptive processing, a

10 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 é composite signal
is used as student data. Tap coefficients are thus computed.

For example, in order to perform space resolution

15 improvement processing of a component-signal image by
adaptive processing, a component-signal HD image is used as
teacher data, and an SD image generated by degrading the
space resolution of the teacher data is used as student data.
Tap coefficients are thus computed.

20 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 component-signal HD image and decoding
the resulting MPEG-coded image is used as teacher data, and

25 coded data generated by degrading the space resolution of



‘target data fromthe buffer 131, and uses the input data as prediction
taps. Specifically, for exanple, when the input data is SD inmage data and
the output data is HD image data generated by 25 inproving the space. -
resolution of the SD inage, the - 58 prediction 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 _
target data i'n the space or tine donmmih.5b For exanpl €, when the .input data
is coded data generated by MPEG encoding an inmage and the output data'is
i mage data generated by MPEG decodi ng the coded data, the prediction tap

e bneror y 16 EABFLL, ST G MR DRt B FRTAH piat weriion o6
WPEG andouror BRI Bt dinet Bt B S it clkni e cpace o
Loe, domel B Epa ke A, One@ité%'a PR e S e
predicti ondbﬁ,ggge glfdogg@éalrrglaeﬁ,a ge%l §d| é’t %gﬁfeft ure thgt&éo;qe%%:éénot ap

- extracting circuit 1 extracts,
pi xel s 5 or ALY g@eusgaeg%c%%g@ehqa@%t t%% a%k)gyy pl&é!%ég the |nage 20

. serving as the prediction inmage,. whi ch “has rea
- computed.
Fig. 22 shows an. example of the conflguratlen of the
s:Lgnal circuit 113 in the TV signal processor 106, which |
 is implemented'by afclassification adaptive precessing
10, circuit for performing the aboveQdescribed classificatidn
adaptive processing. The.signal'processor.123'in the
'electrQnic appafatus 11 (Fig. 17) is similarly arranged.
Input data (ipput signal) to be processed by the signal
processing circuit 113 is supﬁlied to a buffer 131. The
15  buffer 131 temporarily stores the input data supplied
thereto. |
A prediction tap extracting circuit 132 sequentially
uses, as target data, oatput data to be computed by a
product—sum_operation circuit 136, which will be described-
20 below, extracts the 1nput data to be used for predlctlng the
target data from the buffer 131, and uses the 1nput data as
prediction taps. |
'Specificaily, for example, when the input_data is Sb
image data and the output data is HD image data generated by

25 improving'the space resolution of the SD image, the



out put as the output data, nay 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 25 operation circuit 136. - 59 A control signal is supplied
froma function controller 137 to the prediction tap extracting circuit
132. In accordance with the control signal fromthe function controller
137, the prediction tap extracting circuit 132 5 determ nes the structure
of the input data form ng the predietBén-taps (and output data), that is,
the structure of the prediction taps. A class tap extracting circuit 133
extracts, fromthe buffer 131, input data to be used for classifying the

target i0.dataciohorgne ol several oplaspes: sad.yoesctbe Loput data as a

cl ass tap: control ghalr 1rs"su g functron “controller 137

to the ol gssalap:extagl | ndeGbEgl Spladueds of NehbCsBr BLOL] OutaR

extracting CIrcul ass extracting circu

| n accordapcecybih thecneopss et shopal LLomane,f uackhonpoprkep! er 137,

the structure o e 1 np data formng 1 class tap, that I's, the
structures@fviNg gkasset@Rrgbf QAESTiHOtBEMPhLEY bherdascabRhingn, for

exanple, the 20 prediction taps obtained by the prediction tap extracting
circuig 132 amgbi hexahslss, titperobtlod natb by ddea classodap data
generated by MPEG-encoding an image and the output 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)

10 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 time domain, or the like. When a
pixel serving as the target data is generated by MPEG-

15 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

20 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

25 operation circuit 136,



extracting circuit 133 have the sane tap structure. Needless to say, the
prediction taps and the class tap can have independent tap structures. 25
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 fromthe class tap extracting circuit 133 and outputs a 5

cl ass code corresponding to a class obtained as a result of

classification. For exanple, ADRC (Adap®ti ve Dynam c Range Coding) or the

| i ke may be adopted as a classification nethod. The ADRC net hod invol ves
ADRC processing of input data 10 formng the class tap and determ ning the

ko bit ADRC, 10t SHETRST . ST e AR T R, Bt e A R e M N
f the i ] d , d =MAX-M N i
cal culat o st Peok PAaRe) M Ea ek PR Bl (PR 13 bk e of the |

dynar o {8095 alfe Uhech IOME 0388507 a1 Bl e 543586 { Al e gl quant f zed Lo

K bits. Speci e mninmumvalue M N I's subtracted rom each piece

of the in of g% ng e , iffe . 1 Sq 4 vi ded
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tap are ageedgRtnéd EhePseHetenrt e SRHUEASEL t QalhVEoAnbAY Sh&i Ng, which
is output as an ADRC code. When the class tap is subjected to, for
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

10 data into one of several classes and uses the input data as
a class tap.

A control signal is supplied from the function
controller 137 to the class tap extracting circuit 133. As
in the prediction tap extracting circuit 132, the class tap

15 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

20 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 cén

have independent tap structures.

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



exanple, 1-bit ADRC processing, the mnimumvalue MNis subtracted from- -
each piece of the input data formng the 25 class tap, and the difference
is divided by the average of - 61 the maxi num value MAX and the m ni mum
value MN. As a result, each piece of the input data has 1 bit

(binarized). The pieces of 1-bit input data are arranged in a
predeterm ned sequence to give a bit string, which is output 5 as an ADRC
code. For exanple, the classification circuit 134 may output, as a class
code, a level distribution pattern of ®be-input data form ng the class
tap. In this case, when the class tap consists of N pieces of input data
and K bits are 10 allocated to each piece of the input data, the nunber of
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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

10 forming the class tap and determining the class of the
target data in accordance with the resulting ADRC code.

In K-bit ADRC, for example, the maximum value MAX and
the minimum wvalue MIN of the input data forming the class
tap are detected, and DR=MAX-MIN is calculated as a local

15 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 (quantized) by DR/2K, The pieces

20 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, 1l-bit ADRC processing, the minimum value MIN is
subtracted from each piece of the input data forming the

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



corresponding to the class code output by the classification 25 circuit 134
to the product-sumoperation 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 |earning using a plurality of sets
of teacher data and student data. In the coefficient 5 storage unit 135,
the set of tap coefficients to be used is determned from anong a
plurality of sets of tap coefficients in accordance with a control signa
fromthe function controller 137. Speéilfically, the control signal output
fromthe function controller 137 is supplied to the 10 coefficient storage
unit 135. The coefficient storage unit 135 deternmines the set of tap

coef fi ci epts 4 0N 41sedh L0 wafCE08 dacey ML Ne- cOU Pl Sighal and outputs

tap coefficients corresponding to cr'ass code suppTli rom the

classi fi CALLON: C1 Lok tp dede To PRAIDIGE NESEL PLs AR, 1D poRIiLieqts to Lhe

product - sum opération circuit e product-sumopératton ¢crrcuit 136

obtains the. predistsPn 19ps SMERH DY, thE PLLALLLA@N A ap extracting
circuit 132eaﬁd the tap coeff?g%ents o%tpu? %y th% c%e??icient st orage

unit 135, PeHéeEPRiRed | SEQIREETEST i DR 20 19PET 8t & Dl ( PRdMCt + S UM OPeF ati on)
shown by equation (1) wusing the prediction taps and the tap coefficlents,

and @ut pygsah heprpeseddé on result as output data. A control signal fromthe
controller 112 (Fig. 16) is supplied to the function controller 137. The
function For example, the classification circuit 134 may output,

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

10 allocated to each piece of the input data, the number of
cases 0of the class code output by the classification circuit
134 is (2N)K combinations, which is a vast number
exponentially proportional to the number of bits K of the
input data.

15 Preferably, the classification circuit 134 first
compresses the information amount of the class tap using the
above ADRC processing or vector quantization and then
performs classification.

The class code output by the classification circuit 134

20 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

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



25 controller 137 controls the prediction tap extracting - 63 circuit 132,
the class tap extracting circuit 133, and the .coefficient storage unit
135 in accordance with the control signal. Fig. 23 shows an exanpl e of the
configuration of an 5 enbodi ment of a |earning apparatus for learning tap
coefficients to be stored in the coefficient storage unit 1.35 shown in
Fig. 22. .Learning data used for learning is supplied to a teacher data
generating circuit 141. Hi gh-quality data such 10 as HD i nage data can be
used as learning data. The teacher dat&2generating circuit 141 generates
teacher data, which becones nodel data in the |l earning processing, from
the learning data. Specifically, for exanple, in a case in which t he 115

| earni ng data ]_'gs usedé Orec(c)%%/e#v\h@rp t@%%%ﬁfcf&% fé‘fér%iégﬁylt %é:onput ed

by | earning ar ing an I relge or

converting, \PEG coded-datayi 0ko.ans P, piBgEs s Lheoteacher) datar ggner ati ng

circuit 1 E mar n i mage data serving as t arni ng data and
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which the [earning data is HD inkhge data ap coefficients to be
conputed By té@éﬁ@knaaeaeaﬂaegt&aéneoaaeatI N@naphSD-bargechaytng a low SIN

into an SD i mage having a high SIN or converting MPEG .25 coded data into
an SD 4 mageorbhe tigaehessdatnegeser aki Bp coefficients to be used is
determined from among a plurality of sets of tap .
coefficlents in accordance with a control signal from the
function controller 137. Specifically, the control signal
output from the function controller 137 is supplied to the
10 coefficient storage unit 135. The coefficient storage unit
135 determines the set of tap coefficients to be used in
.accordance with the control signal and outputs tap
coefficients corresponding to the class code supplied from
the classification circuit 134 from among the set of tap
15 coefficients to the product-sum operation circuit 136.

The product-sum operation circuit 136.obtains the
prediction taps output by the prediction tap extracting
circuit 132 and the tap coefficients output by the
coefficient storage unit 135, performs a linear prediction

20 operation (product-sum operation) shown by 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 controller 137. The function

25 controller 137 controls the prediction tap extracting



- 64 _cifCuit 141 deci mates the pixels of the HD i mage data serving as the
| earning data to generate SD i mage data and outputs the generated SD i nmage -
~data as teacher data. The teacher data output by the teacher data '
generating 5 circuit 141 is supplied to a teacher data nenory 142. The

" teacher data nenory 142 stores the teacher data fromthe teacher data
generating circuit 141. A student data generating circuit 143 generates
student data, which becomes a student-ig3the | earning processing, 10 from
the teacher data stored in the teacher data nenory 142. Specifically, for
-exanpl e, when the tap coefficients to be conputed by |earning are used for
" converting . ipage .into.an HD i mage, as described above, the teacher
dat a nenor C§%2§?§t g?gé tthg ﬁl?)aisr?a' Bs &ALRG G 1ve iceridhdr3 Jatead the I n'*
this case,. ent _data gener.ati circuit 143 decinmates the pixels of -
t he teachefgggFgE#%%EeﬁgP§F§%SBnﬁah£§§(iﬂa§9%9§d§@F§Uﬂ§iﬁhéh$Dqqmigeﬂdata

as studentsg'hgi-For'exanple, when the tap coefficients to be conputed by
| earning are”used for converting MPEG coded data into an 20 HD i nage, as
descri bed abovey;theste ta, ry 142 stores.,the HD i nage serving as
‘the teacher dataféin th?@gﬁéagg,g§%§ggﬁu8éngh8a98n3 HEFati-RG efréntit 143
'MPEG- ergodespoliigeheagher data tiq r.at oded. data_and outputs the
coded-data_as st udent- data._ZEFEogggggﬁ%%SP%w%§ﬁ_ ﬁ@;?dﬁm% &fficients to be
_COUDUPEd -cb8fficients to be stored in the coefficient storage unit |

135 shdwn_in Fig. 22.
._Leérhing data used fbr learning.is suppiied to a
'teaCher'daté”generatiﬁé_ciréuit.14l._ High—quality data such
10  as HD image data cah be used as learning data; |
The-teacher data géneraﬁing cirCuit 141 genérates
teacher data, which becomes model data iﬁ the learning
processing, from the learning data. |
SpeCifically, for example}:in-a case in-Which the
15 learning data is HD image.data, when the tap éoefficients to
be computed by learning are used for converting an SD.image
into an HD image or converting MPEG—cbded data into an HD
image, the teacher data génerating clircuit 141 maintains the
HD image daté éervinglas the learning ddta and outputs the
2Q HD‘image data as teacher 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 ¢onverting an SD'image haﬁing a low
S/N into an SD image having.a high S/N or converting MPEG-

25 coded data into an SD image, the teacher data genérating



by learning are used for converting an SD i mage having a low S/Ninto an
SD i mage having a high S/N, as described above, the teacher data nenory
142 stores the SD image serving as the teacher data. In this case, the
student data generating 5 circuit 143 adds noise to the teacher data to
generate SD inmage data having a low S/N and out puts the SD i mage data
having a |l ow S/N as student data. For exanple, when the tap coefficients to
be conputed by learning are used for converting MPEG coded data into an

10 SD i mage, as descri bed above, the-teg@acher data nenory 142 stores the SD
i mage serving as the teacher data. In this case, the student data
generating circuit 143 MPEG encodes the teacher data to generate coded

dat d t ded _d t t t _data. 15 Th dent dat
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generates prediction taps having the sane tap structure
by the pr@.dt@ﬁwnlwpl@xgu%@u@& @érg%éa&@eé%%omnw){ﬁ@z 22y dhe
y

predi ction taps generated the - 66 prediction tap extracting circuit
145 are stppthéefl d9-R memory 142 stores the teacher data from the
teacher data generating circuit 141.
A student data generating circuit 143 generates student
data, which becomes a student in the learning processing,
10 from the teacher data stored in the teacher data memory 142.
Specifically, for example, when the tap coefficients to
be computed by learning are used for converting an SD image
into an HD image, as described above, the teacher data
memory 142 stores the HD image serving as the teacher data.
15 In this case, the student data generating circuit 143
decimates the pixels of the teacher data to generate SD
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
20 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.

25 For example, when the tap coefficients to be computed



normal equation adding circuit 148. The class tap extracting circuit 146
extracts the student data used for classifying the target data fromthe 5
student data nenory 144, generates a class tap having the sane tap
structure as that generated by the class, tap extracting circuit 133 shown
in Fig. 22, and supplies the class tap to a classification circuit 147. As
inthe classification circuit 134 shown in Fig. 22, the 10 classification
circuit 147 uses the class tap fromthe class tap extracting circuit 146
to performclassification and suppl Fegs5a-class code representing the class
of the target data to the normal equation adding circuit 148. The nor nal
equation adding circuit 148 reads the 15 teacher data serving as the target

14 d f addi t f the student
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image data having a low S/N and outputs the SD image data
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

10 SD image, as described above, the teacher data memory 142
stores the SD image serving as the teacher data. In this
case, the student data generating circuit 143 MPEG-encodes
the teacher data to generate coded data and outputs the
coded data as student data.

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

The prediction tap extracting circuit 145 sequentially

20 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

25 132 shown in Fig. 22. The prediction taps generated by the



Furthernore, the normal equation adding circuit 148 wuses the prediction
taps (student data) and the target pixel 5 (teacher data) and performs, in
each class corresponding to the class code supplied fromthe classification
circuit 147, operations corresponding to nmultiplication (xinyi) of the
student data and the teacher data, each piece form ng each conponent of
the vector v in equation (8), and summation (E). 10 The normal equation
adding circuit 148 perforns the above addition using all pieces of the
teacher data stored in the teacher davta renory 142 as target data, thus
giving the normal equations shown in equations (8) in each class. By

sol ving the normal equations generated in each class 15 by the nornal
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same tap structure as that generated by the class, tap
extracting circuit 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

10 classification circuit 147 uses the class tap from the class
tap extracting circuit 146 to perform classification and
supplies a class code representing the class of the target
data to the normal equation adding circuit 148.

The normal equation adding circuit 148 reads the

15 teacher data serving as the target data from the teacher
data memory 142 and performs addition of the student data
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

20 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

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



A control circuit 151 controls the teacher data 5 generating circuit 141,
the student data generating circuit 142, the prediction tap extracting
circuit 145, and the class tap extracting circuit 146. Specifically, in
the | earning apparatus shown in Fig. 23, processing information indicating
the contents of 10 processing performed using the tap coefficients is set
to the control circuit 151 as information indicating the type of
processing perfornmed by the tap coefficients to be |earned by operating an
operation unit, which is not shown. -l®7aecordance with the processing
information set by 15 operating the operation unit, the control circuit 151
controls the teacher data generating circuit 141, the student data

generatin i i 2 diet] .extracti ircuit, 145, .and the
st ap 2iE At agt crohiPRBh e BB MEGr 4EA OE' LRBRFL b Rbn e 01 the
control ckngbtiondSly)the teacher data generating circuit 141 generates

teacher data fromthe | earning data. Under the control of the contro

circuit 151, the-siddente datide genekat | L F S ddjf]nArf ggherat ey st udent
of the contro

data fromthe teacher data. Under the 25 contro circuit
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of prediction taps and generates prediction taps having the tap structure.

Under % he(teathet @itéheasanbepfotmspuih d83h &Dess| assréspPon@xigacti ng
circuit 146 sets the tap structure of a class tap
the class code supplied from the classification circuit 147,
operations corresponding to multiplication (x;,v;) of the
student data and the teacher data, each piece forming each
component of the vector v in equation (8), and summation (X).

10 The normal equation adding circuit 148 performs the
above addition using all pieces of the teacher data stored
in the teacher data memory 142 as target data, thus giving
the normal equations shown in equations (8) in each class.

By solving the normal equations generated in each class

15 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 address
corresponding to each class in a coefficient table memory
150,

20 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 determining circuit 149 outputs,

25 for example, default tap coefficients.



5 and generates a class tap having the tap structure. Referring to a
flowhart in Fig. 24, processing (learning processing) by the |earning
apparatus shown in Fig. 23 will now be described. In step S21, the control
circuit 151 controls the 10 teacher data generating circuit 141, the
student data generating circuit 142, the prediction tap extracting
circuit 145, and the class tap extracting circuit 146 in accordance with
the set processing information. Accordingly, the teacher data generating
circuit 141 sets a nethod of 15 generatisng teacher data fromthe | earning
data. The student data generating circuit 143 sets a nethod of generating
student data frontthe teacher data. The prediction tap extracting circuit

145 sets the t The S extractlng
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25 data nenory 142. - Subsequently, in step S23, the student data
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142, the prediction tap extracting circuit 145, and the
class tap extracting circuit 146.
Specifically, in the learning apparatus shown in Fig.
23, processing information indicating the contents of

10 processing performed using the tap coefficients is set to
the control circuit 151 as information indicating the type
of processing performed by the tap coefficients to be
learned by operating an operatiocn unit, which is not shown.
In accordance with the processing information set by

15 operating the operation unit, the control circuit 151
controls the teacher data generating circuit 141, the
student data generating circuit 142, the prediction tap
extracting circuit 145, and the class tap extracting circuit
146,

20 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 generatiag circuit
143 generates student data from the teacher data. Under the

25 control of the control circuit 151, the prediction tap



In step S24, the prediction tap extracting circuit 145 uses, from anong
the teacher data stored in the teacher data nenory 142, data that has not
yet been selected as target data as target data. By reading the student
data fromthe 10 student data menory 144, the prediction tap extracting
circuit 145 generates prediction taps having the tap structure set in step
S21 for the target data and supplies the prediction taps to the normal
equation adding circuit 148. is In step S24, the class tap extracting
circuit 146 generates a class tap haviéAg-the tap structure set in step

S21 for the target data by reading the student data fromthe student data
menory 144, supplies the class tap to the classification circuit 147, and
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reads the teacher data serving as the target data fromthe teacher data

nmemory 142y FQEtthg siudent dataséesmng the sPredtetboprt aps1sspptagd from
the prediction tap extracting 5 circuit 145 and the teacher data serving as

tBe t & getndafanerhbesngr sBhsequapi pavandi tgectasustrddBuperforns the
ovE Referring to a flowchart in Fig. 24, processing
(learning processing) by the learning apparatus shown in Fig.
23 will now be described.
In step S21, the control circuit 151 controls the
10 teacher data generating circuit 141, the student data
generating circuit 142, the prediction tap extracting
circuit 145, and the class tap extracting circuit 146 in
accordance with the set processing information. Accordingly,
the teacher data generating circuit 141 sets a method of
15 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
taps. The class tap extracting circuit 146 sets the tap
20 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

25 data memory 142.



descri bed 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
fromthe classification 10 circuit 147. In step S27, the prediction tap
extracting circuit 145 determ nes whether or not the addition in which al
pi eces of the teacher data stored in the teacher data nmenory 142 are used
as the target data is perforned. If it is 15 determned in step S27 that
the addition in which all pieces of the teacher data are used as the
target data is not perforned, the prediOcti on tap extracting circuit 145
returns to step S24 and uses, of the teacher data, data that has not yet
been sel ected as target data as new target data. 20 Subsequently, simlar

processing is ggpealgshel ,ifni%%ert jﬁr%ﬁ%igk&%é%ﬁ:ﬁ%&ét né{g&éﬁgﬁtion
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conputing the tap coefficients in each class. The tap coefficients are

suppl i ed aefestbied méthddaddtess sEepresPoAiNgubPl eashaghassotast he
coefficient nenory 150, 5 and the processing is term nated. Accordingly,
t he cdefftbéestudenoryats0ist bhessthéehrapdatcaehémnstentssin each class for
perform ng processing
In step S24, the prediction tap extracting circuit 145

uses, from among the teacher data stored in the teacher data

memory 142, data that has not yet been selected as target

data as target data. By reading the student data from the

10 student data memory 144, the prediction tap extracting
circuit 145 generates prediction taps having the tap
structure set in step S21 for the target data and supplies
the prediction taps to the normal equation adding circuit
148,

15 In step S24, the class tap extracting circuit 146
generates a class tap having the tap structure.set in step
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 S25.

20 In step S25, 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

25 circuit 148.



i ndi cated by the processing information set to the control <circuit 151. 10
The above | earning processing by the | earning apparatus is perfornmed by
changi ng the processing information set to the control circuit 151, and a
set of tap coefficients based on each piece of processing information is
obtai ned. Accordingly, a plurality of sets of tap coefficients 15 conputed
for a plurality 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-afilexanple of the configuration of
the coefficient storage unit 135 shown in 20 Fig. 22. Selectors 161 and
162 each select one of N coefficient nenories 1631 to 163N in accordance

ith | - Si ' t Net i troller 137 (Fig. 22).
The ool ect or S 161 dndAbp <uT el TEADELIFRHRN e 5 163n. -
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5 circuit 145 and the teacher data serving as the target data,
the normal equation 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
10 circuit 147.
In step S27, the prediction tap extracting circuit 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
15 determined in step S27 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 S24 and uses, of the teacher data, data that has not
yet been selected as target data as new target data.
20 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

25 generated in each class by the addition performed in step



supplied fromthe function controller 137. 10 A class code is supplied from
the classification circuit 134 to the selector 161. The selector 161
supplies the class code to the selected coefficient nmenory 163n. The
coefficient nenory 163n reads tap coefficients stored at an address
corresponding to the class code fromthe selector 15 161 fromthe set of
tap coefficients (stored therein) corresponding to the predeterm ned
processing information and outputs the tap coefficients. The tap
coefficients output by the coefficient7@gerory 163, are supplied to the

sel ector 162 selecting the 20 coefficient menory 163.. The sel ector 162
supplies the tap coefficients supplied fromthe coefficient nenory 163n to

th d 2 ' ' 1t 136.(Fig. 22)..Th fficient [
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conposi t e/ conponent conversi on processing and space reso gnl?%brovenent
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i nprovenent processing, the coefficient storage unit 135 of the signal

processi ng Accordingly, the coefficient memory 150 stores the tap
coefficients in each class for performing processing
indicated by the processing information set to the control
circuit 151.

10 The above learning processing by the learning apparatus
is performed by changing the processing information set to
the control circuit 151, and a set of tap coefficients based
on each piece of processing information is obtained.

Accordingly, a plurality of sets of tap coefficients

15 computed for a plurality 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

20 Fig. 22.

Selectors 161 and 162 each select one of N coefficient
memories 163, to 163y in accordance with a control signal
supplied from the function controller 137 (Fig. 22). The
selectors 161 and 162 select the same coefficient memory

25 163

n-*



10 circuit 113 stores at least the followng two sets of tap coefficients.
Specifically, one coefficient nenory 1631 in the coefficient storage unit
135 of the signal processing circuit 113 stores a set of tap coefficients
generated by 15 | earni ng processing using a conponent-signal HD inmage as
teacher data and a conposite-signal SD image as student data, the
conposite-signal SD inmage being generated by degrading the space
resolution of the teacher data and converting the conponent signal into a
conposite signal. Another 20 coeffictef8 amenory 163 in the coefficient
storage unit 135 of the signal processing circuit 113 stores a set of tap
coefficients generated by | earning processing using a conponent-signal HD

i t el ' d d D.i bei
generat ad by a0 Ay e TP A e, Reth REREF Aufal . 75
gener _ _ eso _ _
ciroutt 135 (TP CRGTof BETTRRT o anpar o iy 11 (Hrg 15 RdRaett P e

function {QrpsyMubsaggostoapesf OF M Agn '\?E&Q%@d%facéggiﬁgace resol ution
i nprovenent 5 processing to the function Tor sinultaneously” performng

MPEG decogi pgraadighstortion elimnation processing, a coefficient storage
unit 135 in the signal processing circuit 123 of the el ectronic apparatus

11 st@es at |pasihd herddf i oMy $v®rEpd suoft tiegs Loedfdded eqds. 10
Specifically, one coefficient nenory 1631 in the
described above, the selectors 161 and 162 select. the
coefficient memory 163, from among the N coefficient
memories 1637 to 163y in accordance with the control signal
supplied from the function controller 137.

10 A class code is supplied from the classification
circuit 134 to the selector 161. The selector 161 supplies
the class code to the selected coefficient memory 163,. The
coefficient memory 163, reads tap coefficients stored at an
address corresponding to the class code from the selector

15 161 from the set of tap coefficients (stored therein)
corresponding to the predetermined processing information
and outputs the tap coefficients.

The tap coefficients output by the coefficient memory
163, are supplied to the selector 162 selecting the

20 coefficient memory 163,. The selector 162 supplies the tap
coefficients supplied from the coefficient memory 163, to
the product-sum operation circuit 136 (Fig. 22).

The coefficient memories 163; to 163y, each storing the

set of tap coefficients based on each piece of processing

25 information, need not be physically separated. In other



coefficient storage unit 135 of the signal processing circuit 123 stores a
set of tap coefficients generated by |earning processing using an HD |nage
as teacher data, the HD image bei ng generated by MPEG encodi ng a
conponent -si gnal 15 HD i mage and MPEG decodi ng the coded data, and using an
MPEG- coded SD i nage as student data, the SD i nage being generated by
degradi ng the space resolution of the teacher data and MPEG encodi ng the
degraded data. Another coefficient nenory 163 in the coefficient storage
unit 135 20 of the signal processing-ci7écdit 123 stores a set of tap
coefficients generated by |earning processing using a conponent-signal SD
i mge as teacher data and coded data generated by MPEG encodi ng the

teacher d@é@dgs §ﬂgd@q%%ggége?% { éciggt'étc¥§%gm%fl%% 135 in the TV

si gnal protessor Foni ¢”appara may store - 76

ot her taplﬁﬁféﬁéﬁtgﬁtéy g1 L4 ?&$¥n th f@fi féﬁ@% storage units 135

may store exanpl'e, tap coefficre arg| g/ contracting

(resizing) an jfmge, ﬁla@serppeéﬂwdﬁrgr&fosrlﬂa@r% WrddiS iesot Yeon in the
time domain, 5 tap coefficients for inproving the resolution in the gray-

scal e dongifnataprsoessigl et schor {educh nghd! vy réNgnaBndrotapsspefdbcients
for elimnafing distortion and noise. Cassification adaptive processing

using 3 apchsRgési £+r6Mt Bhé OFUhBPION| PPr t HEMSPBERHESDY UbdPRopmihgme 10
resolution or for resizing an inmage is described in USP 5666164. For
exanpl e, ebmasssiteatompondapt cyeveroLesspngcessing and space
resclution improvement processing to the function for only
performing space resolution improvement processing, the
coefficient storage unit 135 of the signal processing
10 circuit 113 stores at least the following two sets of tap
coefficients.

Specifically, one coefficient memory 163; in the
coefficient storage unit 135 of the signal processing
circuit 113 stores a set of tap coefficients generated by

15 learning processing using a component-signal HD image as
teacher data and a composite-signal SD image as student 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

20 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 degrading the

25 space resolution of the teacher data.



using tap coefficients for perform ng MPEG decoding is described in
Japanese Unexam ned Patent Application Publication No. 2001-320711. For
exanpl e, classification 15 adaptive processing using tap coefficients for
changing the gray scale is described in Japanese Unexam ned Patent
Application Publication No. 9-219833. For exanple, classification adaptive
processing using tap coefficients for reducing blurring is described in
USP 6233019. For 20 exanple, classification adaptive processing using tap
coefficients for elimnating distortioi5ard noise is described in USP
5499057. As described above, sets of many types of tap coefficients are
stored in the coefficient storage units 135, 25 and the set to be used is
swi tched anon = 3.4 asid [ e functi.ons of the
signal pr ocesgﬁig&ﬁ%i%%tntgl%h%%?djfrﬁeentﬁ‘v ésll%cne;mg&?ofclg?sés%mgd%?a tbe t he
signal - psogess! PPoLListhy d23cRitthgselgcthont £oBPPAk AL USddrat s pPder to
i nprove the efficiency of “signal processing and g nenory 08 ge, the ap

StrUCtUre$F9§.tDﬁ%péﬁgﬁgééOﬁréﬁpﬁhéﬂgunébfoﬁ!§§§ Qfﬁuffﬁnggﬁgg din
accordance wth the sighal processing function. Wien the prediction taps

and the cp@sSorhefy MPEQ' Ge888i AfCAnE0sSaEL | 64851 LY DT {Rb SRR, S1 gna
processing function, the tap structures of the prediction 10 taps and the
CIassEiappﬁ@edsﬂohngOChﬁ@gﬁdmef@éﬁrf&ﬁgsi@uﬁtiﬁ@MﬁgﬁytpéBf&iﬂin%G,
processing by the signal processing circuit 113 shown in Fig. 22 will now
be MPEG decoding and distortion elimination processing, a

coefficient storage unit 135 in the signal processing
circuit 123 of the electronic apparatus 11 stores at least
the following two sets of tap coefficients.

10 Specifically, one 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 an HD image as teacher data, the
HD image being generated by MPEG-encoding a component-signal

15 HD image and MPEG-decoding the coded data, and using an
MPEG-coded SD image as student data, the SD image being
generated by degrading the space resolution of the teacher
data and MPEG-encoding the degraded data. Another
coefficient memory 163; in the coefficient storage unit 135

20 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

25 processor 106 and the electronic apparatus 11 may store



S

described. In step S31, the function controller 137 receives a 15 control
signal fromthe controller 112 to change the function of the signa
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 20 storage
unit 135. Specifically, the control signal supplied fromthe controller
112 to the function controller 137 includes processing information
associated with the function ID storedein the controller 112. In
accordance wth the 25 processing information, the function controller 137
controls, - 78 as in the control circuit 151 shown in Fig. 23, the

D5, and TSRS SR aRbe ikt iR S?%%ﬁ‘f?eef‘%%lf%'?”g. i on tap
extract i nge g Leui {152 1 5'I§age§tsp ge ya%,g ;R% 'C{%é?o ?a idariog the

sane tap structfure as 0S€ genera edi ¢
circuit 145 ofn{hey ﬁgf&z@ﬂr%@fﬁft Pr.seéf@ Firg e class tap
extracting circuit 133 1s also se to gene ate a c havi ng the sane

tap StrUC&&é?f?éléﬁkéhﬁérgfﬂﬁf@§fﬁgbﬂhéh?g@b@ﬁ%l%ﬁplﬁXEB@C%hQ% Slo&Yt, 146

of the |earning apparatus shown in he coefficient storagé uni

1ﬁ5 i $ setap oceseribpeneoefdi cn@;sh.toxmﬁ@rﬁ/hel%@s&fm@lo@@n hawd ng $¢-0r ed
therein aScale domain, tap coefficients for reducing blurring, and
tap coefficients for eliminating distortion and noise.
Classification adaptive processing using tap
coefficients for improving the space resolution or time
10 resolution or for resizing an 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
15 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
for reducing blurring is described in USP 6233019. For
20 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,

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



set of tap coefficients corresponding to the processing 15 information
included in the control signal fromthe function controller 137.
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 conputed by the 20 product-sumoperation circuit 136, data that
has not yet been selected as target data as target data. By reading the

i nput data fromthe buffer 131, the prediction tap extracting circuit 132
generates (forns) prediction taps havi/dg-the tap structure set in step S31
for the target data 25 and supplies the prediction taps to the product-sum
- 79 operation circuit 136. In step S32, the class tap extracting circuit

133 geneégs§§yacﬁ£ﬁ§§n5aeh9ametwﬁst39 sheuctung) sptobaosigp SSL for

the target data by réading the 1 nput data rromt suppl i es

the classciapute the GlfaﬁﬁéfT?aél@ﬂalcttafééékséis‘lloéngn@r@H@eg§ ﬁglstep S33.
In step S33, the classification circuit 134 perfornms classificCation using

the cl assptapebs oAyt Berehassibaporexheagl bA8r6hi EUhppdBatandiobt ains a
cl ass code of the 10 target data. The class code is supplied to the

coeffici eptdest ebagapudtrt $88. ekFpithenegebti gignhl shobagssingt adds (Fig.
25), the selectors 161 and 162 have selected the coefficient nmenory 163n
set irb strpmb3F. ubgn, t hrectapsstodetusesuppl thd prediction taps and

the class tap are changed 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

10 taps and the class tap need not be changed.

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

In step S31, the function controller 137 receives a

15 control signal from the controller 112 to change the
function of the signal processing circuit 113. 1In
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

20 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

25 processing information, the function controller 137 controls,




15 the classification circuit 134, in step S34, the coefficient storage
unit 135 reads fromthe coefficient nenory 163n tap coefficients at an
address corresponding to the class code fromthe classification circuit
134 and supplies the tap coefficients to the product-sum operation circuit
136. 20 The product-sum operation circuit 136 obtains the tap coefficients
supplied fromthe coefficient storage unit 135. In step S35, the
product-sum operation circuit 136 uses the tap coefficients and the
prediction taps supplied in step S32 fiBomthe prediction tap extracting
circuit 132 to 25 perform a product-sum operation shown by equation (1), -
80 <conputes a predicted value of the target data, and outputs the

predi cted, yaljecas ouhppby dat ey Jhe oyt pHb, fat A gubpussbychpe product -sum

operatlon circui I ST génerated usi ng e pre ctloh aps and the 5
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i nformatidn and a set tap coefficlents output data 1s thus data

gener at ede by QERCR§SERGchNE 1BBYL andatdel RJJHE IBRRGY srt%Qra‘:?%erHrﬁQ bysg he
processing i nformafion. Subsequently, in step S36, the prediction tap 10

extracting cirgyid A3 0ef efmd nesedhet he ©dp NOtridef end Scivtipuitigata to

be used as target data. If it is deternined in step 836 that there is
out puts data tetbecugefeastbapgetiicdabn, thpe PAOLAGStRE E&herospto step S32

and uses output data that has not yet been used as target data as target
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 set
to generate a class tap having the same tap structure as
10 that generated by the class tap extracting circuit 146 of
the learning apparatus shown in Fig. 23.

The coefficient storage unit 135 is set to use the
coefficient memory 163, (Fig. 25) having stored therein a
set of tap coefficients corresponding to the processing

15 information included in the control signal from the function
controller 137.

Subsequently, when input data is supplied and stored in
the buffer 131, in step $32, the prediction tap extracting
circuit 132 uses, of the output data to be computed by the

20 product-sum dperation 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

25 and supplies the prediction taps to the product-sum



15 data. Subsequently, the simlar processing is repeated. In contrast, if
it is determned in step S36 that there is no output data to be used as
target data, the processing is termnated. As described above, the signal
processing circuit 113 20 of the TV signal processor 106 changes the
function thereof by setting the tap structure of the prediction taps
generated by the prediction tap extracting 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 25 coeffiei&Ats used in carrying out the
product-sum operation - 81 by the product-sumoperation circuit 136. Al so,
as in the ,signal processing circuit 113, the signal processing circuit

123 of thﬁ%giggiégnéfrggpgr9§g§ 11 (Fig. 17) changes the. function
€ Si I

t her eof . gnal “proceSsing circuits 113 and 123 changes the functions

t hereof in thi qgﬂﬂ§r 1SoRer i QQ?g'ggﬁI : ; cessing an
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circuits 113 and 123 can be achieved. 10 Specifically, when the signal

processi ng3ci £&Hi thd 18aphetthetd\b§i 88241 RE OERSSORpIPOILPL AESR the
i ndependently, tap coefficients generated by |earning processing using a

conporentprsfgeal 13D, | segel asst enshel a dat eapnto atKONPLssE £Fi S gn&h SD i mage
generated by degrading the space resolution 15 of the teacher data and
converti ngitbeitconponeandspgoatedst bo step S33.

In step S33, the classification circuit 134 performs
dlassification using the class tap from the class tap
extracting circuit 133 and obtains a class code of the

10 target data. The class code is supplied to the coefficient
storage unit 135.

In the coefficient storage unit 135 (Fig. 25), the
selectors 161 and 162 have selected the coefficient memory
163, set in step S31. When the class code is supplied from

15 the classification circuit 134, in step S34, the coefficient
storage unit 135 reads from the coefficient memory 163, tap
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.

20 The product-sum operation circuit 136 obtains the tap
coefficients supplied from the coefficient storage unit 135.
In step S35, the product-sum operation circuit 136 uses the
tap coefficients and the prediction taps supplied in step
S32 from the prediction tap extracting circuit 132 to

25 perform a product-sum operation shown by equation (1),



a conposite signal as student data (hereinafter referred to as
conposi t e/ conponent conversion and SO/ HD conversion tap coefficients) are
used. Using the tap coefficients, a baseband SD inmage signal, which is
output fromthe tuner 105 20 (Fig. 15) and which is a conposite signal, is
processed, thus converting the conposite SD i mage signal into a conponent
HD i mage signal. When the signal processing circuit 123 of the electronic
apparatus 11 operates independently, tap 25 coefficients generated by

| earni ng processing using an HD - 82- Bomge generated by MPEG encoding a
conponent -si gnal HD i mage and MPEG decodi ng the coded data as teacher data
and coded SD image data generated by degradi ng the space resol ution of

the teacher a_ and_MP G— ncodi ded SD.ipmge_a tudent data
h N S R A R TR e R L e R
gogts:gﬁegﬂg) ?é818§§§ Vé@ﬁggaé Suégﬂt §ge£frcrents coded Zata generated

by MPEG enco € Signal output fromthe specrfrc

bl ock 124 (Fi 59%3 1 data into 10
a conponent Hgg}nagézggbgi ontpgit e 4¥k Si gna processor 106
and the eteeutent§6a99a5eﬁe§a%édauelﬁ e@té';tsetaycewﬂeessg Yhahegach

ot her, the signal procesSing circuit 113 of the TV signal™ processor 106
and the sigaak PAOCRESLAG €heCHhp d83ultutbs dSreLesbhaDLE @@pﬁtﬁ@t us 11

change the functions thereof and cooperate in sharing the task

processi ngr@BekBPHY $hOPBhation and a set of tap coefficients. The
output data is thus data generated by processing the input
data in the manner represented by the processing information.

Subsequently, in step S36, the prediction tap

10 extracting circuit 132 determines whether or not there is
output data to be used as target data. If it is determined
in step $36 that there is output data to be used as target
data, the processing returns to step S32 and uses output
data that has not yet been used as target data as target

15 data. Subsequently, the similar processing is repeated.

In contrast, if it is determined in step S36 that there
is no output data to be used as target data, the processing
is terminated.

As described above, the signal processing circuit 113

20 of the TV signal processor 106 changes the function thereof
by setting the tap structure of the prediction taps
generated by the prediction tap extracting 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

25 coefficients used in carrying out the product-sum operation




Specifically, the signal processing circuit 123 of the el ectronic apparatus
. 11 uses a conponent-signal SD inmage as teacher data and coded data
generated by MPEG encoding the 20 teacher data as student data and
perforns | earning 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
-gener at ed by MPEG encodi ng a component - 281 SB i mge signal output fromthe
specific block 124 (Fig. 17), - 83 thus converting the coded data into a
conponent SD i mage signal. The si gnal proce55|ng circuit 113 of the TV

i es ent - si,gnal ge as teacher 5 data
and-an S Fiagd gereriiT B GRRA T e SpHed Tesoiion o theheacher
data as student data and pe rocessing to generate tap
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converting the SD image signal 1nt nponen
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113 and 123 perfornms i ndependent processing an eIA whi ch the si gnal
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In this case, output data of higher quality than that

achieved by 1ndependent proce351ng by either of the signal

prcce551ng circuits 113 and 123 can be achieved.

10 Specifically, wnen the eignal processing circuit 113 of
the TV signal proceésor 106 operates_independently, tap |
coefficients generated by iearning brocesSing using a
component-— Signal HD 1mage as teacher data and a composite-
Signal SD image generated by degradlng the space resolution

15 of the teacher data and converting the component signal into
a composite signal as student data (hereinafter referred to
as composite/component conversicn and SD/HD conversion tap
coefficients) are uaed. Using the tab coefficients,-a_
baseband SD image signal, which is'output from the tuner 105

20 '(Fig. 15) and which is a composite signal, is'processed,
thus connefting the composite SD image signal into a
component HD image signal.

When the signal'pfocessing circuit 123 of the
electrcnic apparatus 11 opefates independently, tap

25 coefficients-generated by learning processing using an HD



final result is a conponent HD i mage signal. Using the conposite/conponent
conversion and SD/HD 20 conversion tap coefficients used when the signal
processing circuit 113 of the TV signal processor 106 operates

i ndependently, a conposite SD i nage can be converted into a conponent HD

i mge by one process. The conversion accuracy nmay degrade conpared with a
case in which conversion of a 25 conposite SD inage into a conponent SD

i mge and conversion - 84 of the conponent SD image into a conponent HD
imge are separately perfornmed. SpeeiBically, conversion of a conposite SD
imge into a conponent-signal SD image can be perforned using tap 5
coefficients generated by | earning processing using the conponent-signal

SD i mage #nabeagbRe datd BCMPEEOBROShLEs 5! OORbo DL LIRS, JEnalal d by

converting t eac info a conpositeé signa
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coefficients). Conversion of a conponent-si

conponent spi gRake H:t 8genEARLHE B?ra9§£§§iH§iBHet 2800V, fleseL begl SO/ HD
conversion tap coefficients (tap coefficienis generated by learning

processi nghestagchde dbt&0aRANEPLESEORsti Ml tRBIG85.46acksT ifata and an SD
i mge generated by degrading the space resolution of the teacher data as
studerit datajlenTheéatonphsiéehaedoPONLate £OBNCES| 98 MARGLASESALhENLSqar e
SD/HD conversion tap coefficients) are used. Using the tap
coefficients, coded data generated by MPEG-encoding a
component SD image signal output from the specific block 124
(Fig. 17) 1is processed, thus converting the coded data into
10 a component HD image signal.

In contrast, when the TV Signal processor 106 and the
electronic apparatus 11 are electrically connected with each
other, the signal processing circuit 113 of the TV signal
processor 106 and the signal processing circuit 123 of the

15 electronic apparatus 11 change the functions thereof and
cooperate in sharing the task of processing an input signal.

Specifically, the signal processing circuit 123 of the
electronic apparatus 1l uses a component-signal SD image as
teacher data and coded data generated by MPEG-encoding the

20 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 component

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



.

specialized in converting a conposite-signal SD inmage into a 20
conponent-signal SD image. In view of only converting a conposite signa
into a conponent signal, the conposite/conponent conversion tap
coefficients can convert a conposite-signal SD inmage into a
conponent-signal SD inmage in a nore accurate manner than the
conposi t e/ conponent 2S conversion and SD/HD conversion tap coefficients for
- 85 converting a conposite SD image into a conponent-signal HD inage by
one process. The SD/HD conversion tap €8efficients are specialized in
converting an SD image into an HD image. In view of only 5 inproving the
space resolution, the SD/HD conversion tap coefficients can generate an HD

| mage by {ORLouLge LIS\ SPAGE coasel uigniRloal SDhbORgE:| SnaifpLe accurate

manner than the conposlte/conponent conversion and D conversion tap
coefficiegigna0 Simlarly, the MPEG decodi ng and SD/HD conversion tap
coefficients can MPEG decode coded data generated by MPEG encoding a

conponent SD iTrges SRl padih Sonverdiddie ecodeds wad ary rgingm HD i mage by
one process. I n conversion using the MPEG decodi ng and SD/ conver si on

tap coeffpgbestsort heelhsdecodiogpanentagygnay Heoingdge cQoPasLEndtth
conversion using the MPEG decoding tap coefficients; and the conversion

accuracy fayadegdagde spnpasgd wehbravasebgi dagusinggt bike SBAED conversion
tap coefficients. Fromthe above description, when the signal processing

resolution of the teacher data as student data and performs
learning processing to generate tap coefficients
(hereinafter referred to as SD/HD conversion tap
coefficients). Using the tap coefficients, the signal

10 processing circuit 113 processes the component SD image
signal, which is generated by the signal processing circuit
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

15 signal processing circuits 113 and 123 performs independent
processing and a mode in which the signal processing
circuits 113 and 123 perform cooperative processing, the
final result is a component HD image signal.

Using the composite/component'conversion and SD/HD

20 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

25 composite SD image into a component SD image and conversion



20 circuits 113 and 123 perform cooperative processing, the MPEG decoding
tap coefficients are used to convert coded data into an SD i mage, and the
SD image is converted into an HD inmage using the SDYHD conversion tap '
coefficients. The HD inage of higher quality is thus generated conpared
with a 25 case in which the signal processing circuit 113 of the TV - 86
signal processor 106 operates independently using the conposite/conponent
conversion and SD/HD conversion tap coefficients and a case in which the
signal processing circuit 123 of the ekeetronic apparatus 11 operates 5

i ndependent |y using the MPEG decodi ng and SD/ HD conversion tap
coefficients. Wth the MPEG decoding tap coefficients, coded data is

ol i m nat ol o comrint P s R act ittt e S S
generated§€§%£§?ég¥ﬁgepfg§§g§[ng usi ng, as described above, a

conponent n nmage as teacher data and coded data generated by

MPEG- encodi ng & fteacher, datsh-as- stdifedd daldnposite %ﬁhn%%r{% ;aﬁ% of )

coefficients convert the ‘coded data 15 into an 1 mage in

square ergonSoNbhf-si@SPECEDt Onibe 5k Abdabe it FEHRd SudlAb Ny According to
the MPEG decoding tap coefficients, the coded data is converted into an

i mage scl 088et PithentndistOriedd 19y Dbaghih§Bgeocdbel e ongingi stortion such
as block distortion due to MPEG 20 encoding as well as MPEG decoding is
el i m nat efomponent-signal SD image as teacher data and a composite-
signal SD image generated by converting the teacher data
into a composite signal as student data (hereinafter
referred to as composite/component conversion tap
10 coefficients).

Conversion of a component-signal SD image into a
component-signal HD image can be performed using the above-
described SD/HD conversion tap coefficients (tap
coefficients generated by learning proceséing using the

15 component-signal HD image as teacher data and an SD image
generated by degrading the space resolution of the teacher
data as student data).

The composite/component conversion tap coefficients are
specialized in converting a composite-signal SD image into a

20 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

25 conversion and SD/HD conversion tap coefficients for



When tap coefficients are generated by | earning processing using data
generated by MPEG encoding a conponent-signal SD i mage and MPEG decodi ng
the coded conponent-signal SD inage as teacher data and coded data 25 '
generated by MPEG encodi ng the teacher data as student data, - 87 the tap
coefficients convert the coded data into an inage close to a decoded inage
generated when the coded data is MPEG decoded in a normal manner, that is,
a decoded i mage having block distortion or the |like due to MPEG encodi ng.
5 1n this case, the above-described di8bortion elimnation is not
performed. As described above, a conpliant el ectronic apparatus, such as
the el ectronic apparatus 11, can be stored in the bay 4 of the

bay-strUCé%@e§§e£%2%§%§§§%§£i%-iﬂa@@di&o alocemxsg(gf%ﬁ -t&e%rfﬁ @glapt er

box 14. Since nt ectroni c” apparatus |1 ctric connect ed

with the Ty signaly Processos 106, the conpliant el ectronic apparatus and
the TV signéﬁ processor 106 perform cooperative processing to generate a

high quality ITRISIHMHD Mrdvdes id GNIRSKE L chRrf NIk YPAdiant Llect ronic
apparatus, such as the electronic apparatus 13, requires the bay adapter

box 14 toibecsieseding Nat hep bavade ofntheabayp simalgd Ur erd ef eal Sé orosey . Wien
the non-conpliant electronic apparatus is electrically connected wth the

TV si gnal inosessprtidbspidde nose Dotpdn anthe s Bl ET t Qv er epparedws and the

TV signal processor 106 perform independent processing. Disregarding

whet her otoabfid¢ients can generate an HD image by improving the space
resolution of an SD image in a more accurate manner than the
composite/component conversion and SD/HD conversion tap
coefficients.

10 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

15 decoding accuracy may degrade compared with conversion using
the MPEG-decoding tap coefficients; and the conversion
accuracy may degrade compared with conversion using the
SD/HD conversion tap coefficients.

From the above description, when the signal processing

20 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

25 case in which the signal processing circuit 113 of the TV



non-conpliant electronic apparatus is electrically connected with the TV
signal processor 106, a high quality inmage, such as that generated by
cooperative processing, cannot be 25 generated. - 88 Conpared with the
non-conpl i ant el ectroni c apparatus, the conpliant el ectronic apparatus has
added values in that the conpliant electronic apparatus is easily stored
in the bay 4 and generates high quality data. 5 In the above case, the
signal processing circuit 113 of the TV signal processor 106 and the
signal processing circuit 123 of the 8beetronic apparatus 11 are each
provided wusing the classification adaptive processing circuit (Fig. 22)
for performng classification adaptive processing to 10 inplenent various

funct i ons, gﬁkgfr%&g%gfr 198 Shanale PLOSESSIAg Ol Cyligq Lig and 123 rmy

i ncl ude nnd M Ng processing cort espon ing to varlous

functions d o} g&@@P

conf|guraf| %@% s?%%a#égﬁgggéégryﬁ%gbﬁ¢%ﬁt%e 1 éfectr n|c

appar at usc&é-ffi@lélh@s di Agr ANBa s POLA | PASch CORE ESPONM NGrdLesbse in Fig. 16
and 17 are given the same reference nunerals, and descriptions thereof are

appropri at ety PP {3 8dor SpREi 168t LYl Qppgfft@mw@ @g@w@ésexarml e of the
20 configuration of the TV signal processor 106. The TV signal processor

106 i ariangsénadsntytheic@senhofMPig-ddo@xegpindfon/ tbecdacsrihad the
signal processing circuit 113 is
tap coefficients.

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

10 Specifically, the MPEG-decoding tap coefficients are
generated by learning processing using, as described above,
a component-signal 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

15 into an image in which (the sum of) square errors with
respect to the original image is minimum. According to the
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-

20 encodihg 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

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



provi ded using a converter 171, a space resolution inprovenent processor
172, a noise elimnation processor 173, 25 and a selector 174, instead of
using the classification - 89 adaptive processing circuit. Fig. 27B shows
anot her exanple of the configuration of the electronic apparatus 11. The
el ectronic apparatus 11 is arranged as in the case of Fig. 17 except for
the fact that 5 the signal processing circuit 123 is provided using an MPEG
decoder 175, a distortion elimnation processor 176, and a selector 177,

i nstead of using the classification adgptive processing circuit. Wen the
TV signal processor 106 shown in Fig. 27A 10 perforns independent
processi ng, a baseband conposite SD image signhal, which is output fromthe
tuner 105

Fig. 15 i S. I i ed i I i i it 113
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20 suppl i§§vm§ LOHPRSHL 6 SP-t BRUSrSERBaAl 1 kO &he §§|ﬁ§ﬁ§de?8&§'¥§ ter 171.

The converter 171 converts the conposite SD imge signal fromthe sel ector
174 i 0 anCERPONERte PD-h8BgBove-described distortion elimination is
not performed.
As described above, a compliant electronic apparatus,
such as the electronic apparatus 11, can be stored in the
bay 4 of the bay-structure television set (Figs. 1 and 2)

10 without the bay adapter box 14. Since the compliant
electronic apparatus is electrically connected with the TV
signal processor 106, the compliant electronic apparatus and
the TV signal processor 106 perform cooperative processing
to generate a high quality image or the like. In contrast,

15 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-structure television sét. When the
non-compliant electronic apparatus is electrically connected
with the TV signal processor 106, the non-compliant

20 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 be

25 generated.



signal and supplies the conponent SD i nage signal to the 25 selector 174.
The selector 174 selects the space resolution - 90 inprovenent processor
172 and supplies the conponent SD image signal to the sel ected space

resol ution inprovenent processor 172. The space resol ution inprovenent
processor 172 perforns 5 processing to inprove the space resolution of the
conponent SD i mage signal fromthe selector 174 and supplies the resulting
conponent HD inage signal to the selector 174. The selector 174 selects the
noi se elimnation processor 173 and-s@ppties the conmponent HD i mage signal
to the selected 10 noise elimnation circuit 173. The noise elimnation
circuit 173 perforns noise elimmnation processing with respect to the HD

i gnal to the CHRERDE 5T L A FHR R et iR Re o gnal
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i mge. en t e TV signal processor 106 perforns

i ndependept pﬁogﬁésgéﬁerébésshgﬁﬁ| qRipLesshfgacircuit 113 of the TV signal
processor %6 has a function for convertlng a conposite signal into a

conmporgent si gnad ,tree faBiid Aadr tHAIQHANY ghe-sicey reisaiuitd any famcti on
for converting an

the TV signal processor 106 and the signal processing

circuit 123 of the electronic apparatus 11 are each provided
using the classification adaptive processing circuit (Fig.
22) for performing classification adaptive prcocessing to
10 implement various functions. Alternatively, the signal
processing circuits 113 and 123 may include modules (blocks)
performing processing corresponding to various functions.
Fig. 27 includes diagrams showing other examples of the
configuration of the TV signal processor 106 and the
15 electronic apparatus 11. In the diagrams, portions
corresponding to those in Fig. 16 and 17 are given the same
reference numerals, and descriptions thereof are
appropriately omitted.
Specifically, Fig. 27A shows another example of the
20 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,

25 and a selector 174, instead of using the classification



25 SD image into an HD inmage), and a function for elimnating - 91 noise.
In contrast, when the electronic apparatus 11 shown in Fig. 27B perforns

i ndependent processing, coded data generated by MPEG encodi ng an SD i mage,
which is output from 5 the specific block 124, is supplied to the signal
processing circuit 123. In the signal processing circuit 123, the coded
data is processed by being exchanged in the order indicated by dotted
lines in Fig. 27B. 10 Specifically, in the signal processing circuit 123,
the selector 177 receives the coded-daa-fromthe specific block 124. The
sel ector 177 selects the MPEG decoder 175 and supplies the coded data to

t he sel ected MPEG decoder 175. The MPEG decoder 175 MPEG decodes the coded

dat a frogég%ﬁ%gggs§§$g§§Q{%&Z%i9@g+§ppplies the resulting decoded i nage

si gnal ( gha e selector 177. The selector 177 selects the
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sel ector 177. The selector 177 outputs the 25 decoded i nage signal fromthe

di stord i ophel s04Mat i PRocessing circuit 123 is provided using an MPEG
decoder 175, a distortion elimination processor 176, and a
selector 177, instead of using the classification adaptive
processing circuit.

When the TV signal processor 106 shown in Fig. 27A

10 performs independent processing, a baseband composite SD
image signal, which is output from the tuner 105 (Fig. 15),
is supplied to the signal processing circuit 113 wvia the
selector 104 and the I/F 111.

In the signal processing circuit 113, the signal from

15 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 composite SD image signal from the
tuner 105. The selector 174 selects the converter 171 and

20 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

25 selector 174. The selector 174 selects the space resolution



- 92 processor 176 via the I/F 121. Accordingly, when the electronic
apparatus 11 perfornms independent processing, the signal processing
circuit 123 of the electronic apparatus 11 has a function for
MPEG- decodi ng 5 coded data generated by MPEG encoding an inage and a
function for elimnating block distortion or the |like. Wen the electronic
apparatus 11 is stored in the bay 4 (Figs. 1 and 2) and thus electrically
connected with the TV signal processor 106, as described above, the signal
10 processing circuit 113 of the TV sigfhat processor 106 and the signal
processing circuit 123 of the electronic apparatus 11 exchange the
function IDs with each other for inplenenting cooperative processing.
Accordi ng t t T\ $i o o) e
el ect roni%ﬂ%ﬁ%%%gt%%&éﬁs%%%ng& K CZ cltji%%cﬁezrée% .&é%g%i%]:?cal ly, the
signal pr i i it 3L i SOho A6 ges from
for examjﬁg{;&%aé\)?%rgéffﬁa %%%v%%%és{;ﬁ bﬁa?%%?%%ﬁngﬁp namel y, the
function pgggegggyeiﬁipg a conposite signal into a conponent signal, 20 the
function Tor Inproving the space resolution, and the function for
el imnating noise,sdaOMasdIam itth il doireddrin pAdie d 983 QViNg iR rezace
resolution. The signal processing circuit 123 of the electronic apparatus
11 remRi NSroPesange de @ sidiphed v avh @ gspdee aboyveru2botleser tibededmgoiamict i ons,
nanely, the function for MPEG - 93

SD image signal from the selector 174 and supplies the

resulting component HD image signal to the selector 174.

The selector 174 selects the noise elimination processor 173

and supplies the component HD image signal to the selected
10 noise elimination circuit 173.

The noise elimination circuit 173 performs noise
elimination processing with respect to the HD image signal
from the selector 174 and supplies the resulting HD image
signal to the selector 174. The selector 174 outputs the HD

15 image signal from the noise elimination processor 173 to the
selector 104 (Fig. 15) via the T1/F 111.

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.

20 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

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



decodi ng coded data and the function for elimnating block distortion or
the like. The signal processing circuit 113 of the TV signal processor 106
and the signal processing circuit 123 of the 5 electronic apparatus 11
process the coded data in the order indicated by dotted lines in Fig. 28.
Specifically, the signal processing circuit 123 of the electronic
apparatus 11 perforns processing simlar to that of Fig. 27B. Accordingly,
a distortion-elimnated decoded 10 image is output fromthe I/F 121. The
decoded image signal is supplied to thelselector 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. 15 In the TV signal processor
106, the Hgf %ed imge signal fromthe selector 104 is received by the I/F
111 and ‘sUppried to the signal processing circuit 113. In the signal

brocessing i ryidoddd,  eysal aaior Lt - Jiacel nes, the dacodsd, mage i gnal

and sel ects the space resol utionh 1 nprovenent “processor e’ sel ector
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circuit 123.

In the signal processing circuit 123, the coded data is
processed by being exchanged in the order indicated by
dotted lines in Fig. 27B.

10 Specifically, in the signal processing circuit 123, the
selector 177 receives the coded data from the specific block
124. The selector 177 selects the MPEG decoder 175 and
supplies the coded data to the selected MPEG decoder 175.

The MPEG decoder 175 MPEG-decodes the coded data from

15 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
elimination processor 176.

20 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

25 decoded image signal from the distortion elimination



174 outputs the HD i nage signal fromthe space resolution inprovenent
processor 172 to the selector 104 via the I/F 111. 5 The selector 104
supplies the HD i mage signal to, for exanple, the CRT 2 (Fig. 15), and the
CRT 2 displays a corresponding HD i mage. Accordingly, when the electronic
apparatus 11 perforns independent processing, the coded data is

MPEG decoded, and 10 distortion is elimnated fromthe resulting decoded

i mge signal to generate distortion-elimnated decoded i mage signal. Wen
the el ectronic apparatus 11 and the ¥V98i gnal processor 106 are
electrically connected with each other to perform cooperative processing,
an HD i nmage generated by 15 inproving the space resolution of the

dlstort|8§ % ?tﬁ|gsgfﬁggﬁg tgggfailgnal can be generated. As shown in

thg engo and t he signal proceSS|ng circuits
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functions I ncreases, so does the nunber of “nodul es. the circuit size

I ncreasesgnéne COBEESSc Qrab@sswn@éspaOEeﬁétﬂeanéﬁw@ﬁGlé@co@ﬁl@nd 123
are each provided using the classification adaptive - 95 processing

circuid, asdshomathbngEhdraldd basymertisncedlygthe istgeagedcapacity of each
coefficient storage unit 135
function for eliminating block distortion or the like.
When the electronic apparatus 11 is stored in the bay 4
(Figs. 1 and 2) and thus electrically connected with the TV
signal processor 106, as described above, the signal
10 processing circuit 113 of the TV signal processor 106 and
the signal processing circuit 123 of the electronic
apparatus 11 exchange the function IDs with each other for
implementing cooperative processing. Accordingly, at least
one of the TV signal processor 106 and the electronic
15 apparatus 11 changes the function thereof.
Specifically, the signal processing circuit 113 of the
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,
20 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-

25 described two functions, namely, the function for MPEG-




i ncreases due to an increase in the nunber of functions. Thus, the circuit
Si ze expansion is reduced. By adopting 5 classification adaptive processing
as signal processing, the signal processing steps and circuit
configuration, rarely change due to changes in functions. This is clear
fromFigs. 22, 25, and 26. Specifically, according to the «classification
adaptive processing circuit shown in Fig. 22, 10 signal processing in
accordance with various functions is inplenented without changing the
physi cal configuration of the produet 93um operation circuit 136 for
perform ng processing specialized in the single processing step, that is,
perform ng a product-sum operation of the tap 15 coefficients and the

predi ot ! one£ 88 ThSsaR0KEe dosgnl bed BGLLER.O! el ogpats, bind Moy signal

processi ng T eur can bé perforned b ware” or software.

When t he éfét@ﬁt9$np6906§ée§lké perforned by softmare a program
constituting the software is installed 20 into a conputer such as a

m croconput er .rifd G i Ath 15 ROME 4 B ARl 2O ¢ tihes confiur@at ionypfy an
enbodi ment of a conputer into whi a programfor performng the

above- desgrbbedsseries szldpE1Q§6§§§§al \i%t@ééé;%l@g cTheu P ogs ang £aim be
pre-recorded in a hard disk 205, ichis abuilt-in recording nedium

i ncl uded emect;hsonl&Gapp@ﬁ@umeruogsr@cagb/l 208. chhiéeraata veh yehé hergeogram
can be tenporarily or permanently stored (recorded) in a renovable
recordi ngindicated by dotted lines in Fig. 28.

Specifically, the signal processing circuit 123 of the
electronic apparatus 11 performs processing similar to that
of Fig. 27B. Accordingly, a distortion-eliminated decoded

10 image is output from the I/F 121.

The decoded image signal is supplied to the selector
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.

15 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 signal processing circuit 113.

In the signal processing circuit 113, the selector 174

receives the decoded.image signal and selects the space

20 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

25 1image signal from the selector 174 and supplies the



medi um 211 such as a floppy disk, a CD-ROM (Conpact Disc 5 Read Only
Menory), an MO (Magneto optical) disk, a DVvD (Digital Versatile D sc), a
magneti c di sk, or a sem conductor nenory. The renovabl e recordi ng nmedi um
211 can be provided as so-call ed package software. In addition to
installing the programinto the conputer 10 from the above-described
renovabl e recording nmedium 211, the programnmay be wirelessly transmtted
froma dowload site to the conputer via an artificial satellite for
digital satellite broadcasting or traBdnrtted by wire to the conputer via
a network such as a LAN (Local Area Network) or 15 the Internet. The
conputer receives the transmtted program at a conmunication unit 208, and

i ncl géggrgm%sgf;wg e 18 4 o A TS B0% AT ittt pur d
o T nput 15 TR CRU 00 0 SR | AR buthat T e 45 e, 4, comang

Operatlnglm ﬁb@% fﬁbééﬁ%% 1t 20thd ned 1dingr Pokeyboarl g/ fouse, and
a m crophone, t 202 executes the programstored in the ROM (Read

Only Menofy) . 202. 28 Alternatively, the CPU 202 may | oad the program stored
4 n - 97 the hard disk 205, the programtransmtted fromthe satellite or

t he network, receided@iod N CETPHTGA ittt WD tim2d8,siaythl nsd,aliead in the
hard di sk 205, or the programread fromthe renovabl e recordi ng nmedium 211
attached égamplsj vehe CRT 2 (Fig. 15), and the CRT 2 displays a
corresponding HD image.
Accordingly, when the electronic apparatus 1l performs
independent processing, the coded data is MPEG-decoded, and
10 distortion is eliminated from the resulting decoded image
signal to generate distortion-eliminated decoded image
signal. When the electronic apparatus 11 and the TV signal
processor 106 are electrically connected with each other to
perform cooperative processing, an HD image generated by
15 improving the space resolution of the distortion-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 (blocks) corresponding to individual functions,
20 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

25 and 123 are each provided using the classification adaptive



5 209 and installed in the hard disk 205 into a RAM (Random Access Menory)
204 and executes the program Accordingly, the CPU 202 perfornms processing
in accordance with the above-described flowharts or processing perforned
by the configurations shown in the above-described bl ock diagrans. 10 If
necessary, the CPU 202 outputs the processing result via the input/output
interface 210 froman output unit 206 including an LCD (Liquid Crystal

Di splay) and a speaker, transmts the processing result fromthe

communi cation unit 208, or records the5processing result in the hard disk
205. 15 In this specification, processing steps for witing the program
causing the conputer to performvarious processes are not necessarily

pr ocessecy L gL EnGeL] Sl 0, 12 QOB 5 opes | bogl Ign e {1 puchiay

. e
Paral | el "processing or 1ndiVi processing (e.g., para processi ng or

obj ect 20 Pracessiginit$ & s@adicdde: - ilde: REQgr A f@/it@elﬁocessed by a

single conputer or ~ distributedly processed by a plura y of conputers.

Furt her nDf g rd e Progs afp @y bectdasnid tetk i d £t ery o er and
executed by the renpote conputer. 25 The el ectroni c apparatuses stored in

the bays #hied, t#ee -c SScubays i Ustpdes 1 evd st s . (Faa@sad&p@i\r}ggRZ) are
not limted to the above-described DVD player and the digital . The

el ect Boni €1 appif Bt atsi dmyadeptaiye typecess thg @& idH£Ll , prscdEy ifdjarthdi sk)
recorder, etc. 5 Although the tuner 104, the TV signal processor :06,
signal processing steps and circuit configuration. rarely
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,
10 signal processing in accordance with various functions is
implemented without changing the physical configuration of
the product-sum operation circuit 136 for performing
processing specialized in the single processing step, that
is, performing a product-sum operation of the tap
15 coefficients and the prediction taps.

The above-described series of processes by the signal
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

20 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,

25 which is a built-in recording medium included in the



and the like are incorporated in advance in the TVrack 1 (Fig. 1) to

provi de the bay-structure television set (Figs. 1 and 2) in
enbodi ment, the tuner 104, the TV signal processor 106, and

t he present
the |ike need

not be incorporated 10 in advance in the TV rack 1. In 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 enbodi nent, a case in which the two 15 el ectroni c appar at uses,

nanely, the TV signal processor 106 -aBd the el ectroni c appar
perform cooperative processing has been described. However,

atus 11,
cooperative

processing may be performed by three or nore electronic apparatuses. The
contents of § oceSS|ng |§6ﬁug 3 besi des 20 the above-descri bed processing,

time resof Yo

%teaflon gray-scal e creation etc. In the present

mbodi t, t bay 4 of th
bay- st r c %t queaﬁveec yrondhc e ecatrl czﬁljoé Sce%#ecte l& tOL}et & 1V oi gnal

bay- structure eV|S|on set an 'y con he TV signa
25 proce Qfcher%t V?r@&&ﬁ?é&f Nghi g P&Eé@éﬂ?@ récdBqikpoperative
proceSS| orne by a plurality of | ectroni c appar atuses which

are stor eﬂeéiﬂuﬁthﬁ"l?aé@cﬁ a8dy thespel @cik) cal ¢1y-m@ne@é1@@laa\ttﬁl§@e anot her
or by a plurality of electronic apparatuses which are electrically. 5

connedt edrabd hoRDNg MEMbHEY , Vha Kablesgestwi et £SS1Y. diskt he pvesent

enbodi nent, the coeffici ent storage unit
(Digital Versatile Disc), a magnetic disk, or a

semiconductor memory. The removable recording medium 211

can be provided as so-called package software.

In addition to installing the program into the computer

10 from the above-described removable recording medium 211, the

program may be wirelessly transmitted from a download site

to the computer via an artificial satellite for digital

satellite broadcasting or transmitted by wire to the

computer via a network such as a LAN (Local Area Network) or

15 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

20 connected to the CPU 202 via a bus 201. When a command is

input to the CPU 202 wvia 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.

25 Alternatively, the CPU 202 may load the program stored in



135 (Fig. 22) pre-stores sets of a plurality of types of tap coefficients
and, by changing the set of tap coefficients to be used, changes the
function of the signal processing 10 circuit 113. Instead of pre-storing
the tap coefficients for changing the function of the signal processing
circuit 113 in the coefficient storage unit 135, the tap coefficients may
be downl oaded fromthe outside. Specifically, for exanple, as described in
Fig. 1, a 15 cellular phone can be stored in the bay 4G of the bay
structure television set. When a cel Fubdar-phone is stored in the bay 4G a
comuni cation function of the cellular phone accesses a server on anot her
network such as the Internet and downl oads necessary tap coefficients. For

20 exanpl@h V\f't;'ard #hspay?§tryﬁéﬂ%§b%§$ﬁ §$8£mfgﬁ?%sfrféc ﬂélcally

connect ed™W t h-another el ectfon par at u roni ¢ apparat us

stores negesspry.Lap: coelielonts, plheibap £0OLEL CLafh, IBY: be doyni oaded

fromthe el éctronic  apparatu ormati1on regarding the tap

struct ur egq @f 0 edi ctih On, L APS e classhd YaReread
domnloaded ro%?& es%ﬁfé?%eghAéhgesif?b%ggg %ve %hen tggrgge?fli?%nts are
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(hereinafter referred to as the downl oaded tap coefficients) need to be

stored i nppheag@efhiechienédsinrege hahditdidk £659ined)a FhMS(RéRGom
coefficient storage unit 135
Access Memory) 204 and executes the program. Accordingly,
the CPU 202 performs processing in accordance with the
above-described flowcharts or processing performed by the
configurations shown in the above-described block diagrams.
10 If necessary, the CPU 202 outputs the processing result via
the input/output interface 210 from an output unit 206
including an LCD (Liquid Crystal Display) and a speaker,
transmits the processing result from the communication unit
208, or records the processing result in the hard disk 205.
15 In this specification, processing steps for writing the
program causing the computer to perform various processes
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
20 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.

25 The electronic apparatuses stored in the bays 4 of the



needs a storage area for storing the downl oaded tap coefficients. 10 The
coefficient storage unit 135 is thus provided with, besides a storage area
for storing the mninmnumrequired tap coefficients (for the TV signal '
processor 106, for exanple, conposite/conmponent conversion tap
coefficients for inplenmenting the mnimumrequired function of the TV
signal 15 processor 106), a storage area for storing the downl oaded tap
coefficients. In this case, when the downl oaded tap coefficients are not
used, the storage area of the coeffiei &t -storage unit 135 is wasted. The
coefficient storage unit 135 is thus 20 provided with the m ni mumrequired
storage area and pre- stores, in this storage area, the mninmumrequired

tap COGf%Lg%gE%ECtLP Ongévigi&JﬁengW{(‘kgag?d tQRdCfoE'g%LEQEsiimE?S?BS by

downl oade rcrents aré stored | oeffrcren rage-un

overuri1ig the sh8YROReBEEZuedSolD bhLoecashy uheNal becdompbRademLap

coefficients - econe unnecessa rexanp en an electrrica

ConneCtiOBlﬁkE?oﬁﬂgtQﬁﬁaﬁbﬁﬁgrﬁﬁkcbépgﬁyaEyéeiSePQQKGQ)prEHEer90§EfH§ient
storage unit 135 again nust store the pre-Stored "tap coefficients. In
order to dg;$8, pihe)ceekbigbent ¢dcstorage unit 13S needs to nmintain the
pre-stored tap coe%ficients when overwriting the storage area for storing

the downl oadednt eocgefl thei enier This €od be PeyioI Necbbyssons.oadi cated by
the dotted Iine in Fig. 15, providing a

and the like are incorporated in advance in the TV rack 1
(Fig. 1) to provide the bay-structure television set (Figs.
1 and 2) in the present embodiment, the tuner 104, the TV
signal processor 106, and the like need not be incorporated

10 in advance in the TV rack 1. 1In 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

15 electronic apparatuses, namely, the TV signal processor 106
and the electronic apparatus 11, perform cooperative
processing has been described. However, cooperative
processing may be performed by three or more electronic
apparatuses. The contents of processing include, besides

20 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

25 processor 106, cooperative processing is performed.



storage nedi um such as an HD (Hard Di sk) 107 connected with 10 the sel ector
104. In other words, the pre-stored tap coefficients in the coefficient
storage unit 135 may be nmintained in the HD 107. Basically, the single
coefficient menory 163n in the coefficient storage unit 13Sin the

enbodi ment of Fig. 2S 15 stores one set of tap coefficients. Wen one set
of tap coefficients cannot be stored in the single coefficient nenory 163n
due to a large nunber of bits of tap coefficients or a | arge nunber of

cl asses, one set of tap coefficients pay-be stored in a plurality of
coefficient 20 nenories anong the coefficient nmenories 163, to 163N

Al t hough a case in which an inage is processed has been described in the

i o or TREHEE 7 PhrBREttls hBE DL 80-coRnlBH S MBI LA ITE, A

descri bedef‘@&‘,’fonflggé’;é;gé%t@g%é NOnPLESEPL LOYEOL! Of), cn 5L §r?°£n£'°t

anot her appar at us nnec is determ ned. he functron of processing

an 1 nput £hghaL; Langes) bel ueRleBeaq REEL | Sndhifdihle OLhsy gpparatus is

connected and a node In no apparatus Is connected cordingly, a
plurali typl&iaf‘?@f"@% UéfécEf‘&nE@°9§ﬁ§£§t1h§‘e§hﬁﬁi@ﬂ fpe Laskep{caprocessing

t he i nput” signa o achieve a processing result of higher quality than
that achi gygefle BYeli NFEPENELAt another via cables or wirelessly.
In the present embodiment, the coefficient storage unit

135 (Fig. 22) pre-stores sets of a plurality of types of tap
coefficients and, by changing the set of tap coefficients to
be used, changes the function of the signal processing

10 circuit 113. 1Instead of pre-storing the tap coefficients
for changing the function of the signal processing circuit
113 in the coefficient storage unit 135, the tap
coefficients may be downloaded from the outside.

Specifically, for example, as described in Fig. 1, a

15 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 network such as the
Internet and downloads necessary tap coefficients. For

20 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.

25 Similarly, information regarding the tap structures of



10 processing by a single apparatus. According to the present invention, an
el ectronic apparatus which operates independently and which includes at

| east one signal termnal, which is exposed to the outside, for receiving
or outputting a signal is stored in a cavity- 15 shaped hol der, and a
connection termnal included in a connection panel in the holder is
connected with the signal termnal of the el ectronic apparatus.
Accordingly, the electronic apparatuses are easily connected with each
other. According to the present inventi@h,-a first face 20 includes a
first termnal connecting with a connection termnal included in a
connection panel of a storage rack having, in a holder, the connection

ect i on p: ‘ . | er, .
270k gnal e RRaCrSREER P FRE BReL el R AL SRR L

second tegyinal.coppecting with the signal - 103 termnal of the
el ectroni c apparatus which operates independently and which includes at

| east one signal qdLIMIBE aIEN dite®XRs &hd £ Ldie il Sigle, for receiving

or outputting a signal. Accordingly, when the electronic 5 apparatus is

stored i ngbPe1 8496408 bACKhet B8 SL Q6] I ORE CLaBPRSE AEUSESNAE CLRASI A¥e
connected with each other.. According to the present invention, a storage

rack iss Q&pNldgdedNChede DBadtcleastepREdCRYI LY - BHAPEEWRDb E8Edf BEp Storing
an el ectroni c apparatus which operates independently 10 and which i ncl udes
at | east enersignehttprneaal towbéchtbsed in the coefficient storage

unit 135 (Fig. 22). Thus, the coefficient storage unit 135

needs a storage area for storing the downloaded tap

coefficients.

10 The coefficient storage unit 135 is thus provided with,
besides a storage area for storing the minimum required tap
coefficients (for the TV signal processor 106, for example,
composite/component conversion tap coefficients for
implementing the minimum required function of the TV signal

15 processor 106), a storage area for storing the downloaded
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

20 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.

25 In this case, when the downloaded tap coefficients



exposed to the outside, for receiving or outputting a signal and a
connection panel which is in the holder and which has a connection

term nal connecting with the signal termnal of the electronic apparatus.
Accordingly, the electronic 15 apparatus are easily connected with each
other. According to the present invention, signal processing neans for
perform ng signal processing includes an arithnetic operation unit for
perform ng an arithmetic operation using tap coefficients and an i nput
signal. The arithmetic 20 operation -uni@l perforns signal processing in
accordance with first and second functions w thout changi ng the physical
configuration of a circuit for perform ng processing specialized in one

or ocessi g SEE0- TN ELLELYt (PLZCex EXPROST Ofloh 5ol NupoRLEYERT 00, 25 - 104,

CLAI M5 A Stgnal processi ng appar at us processing an 1 nput signal,

Conprisin&énﬁéa@fénp&?ﬁﬁS&ﬁaatha@geé@foﬂiegggﬁgﬁgtageignpyékéﬁgﬁathe 5 The

si gnal processing neans having predeterm ned functions; determ ning- neans

for det ergioF p- Wt heko PEgBOLN 8RO BET 2 GRPA ALYE kEoBONFARE! BH-SHErE@nt IOl
means for changing the function of the Signal processing neans between a

nmode in whighcbber ot hektapparat ¥8de20tbsd608ppcted apdraisngdeti n which the
ot her apparatus is not .connected.

5 storage unit 135 needs to maintain the pre-stored tap
coefficients when overwriting the storage area for storing
the downloaded tap coefficients. This can be performed by,
as indicated by the dotted line in Fig. 15, providing a
storage medium such as an HD (Hard Disk) 107 connected with

10 the selector 104. In other words, the pre-stored tap
coefficients in the coefficient storage unit 135 may be
maintained in the HD 107.

Basically, the single coefficient memory 163, in the
coefficient storage unit 135 in the embodiment of Fig. 25

15 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 stored in a plurality of coefficient

20 memories among the coefficient memories 163; to 163y.

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.

25



2. The signal processing apparatus according to claim1l1, wherein the input
signal is processed by both the signal processing neans and the other
apparatus.. 15 .3. The. signal processing apparatus according to claim 2,
wherein the control means changes the function of the signal processing
means so as to inprove the quality of an output signal generated by
processi ng by the signal processing neans and the other apparatus in the
node in which the other 20 apparatus is connected to be higher than the
quality of an output signal generatedl®@ + ndependent processing by the
signal processing neans or the other apparatus in the node in which the

ot her apparatus is not connected. 4. The signal processing apparatus

accordi ng im 1 Lph the signal processing neans includes _A -
105 pred%%@?%ﬁg %% %&??g%¥$§%§£ ans for extracting, from the input

si gnal , prediGid Q4 APS,dOTaiSR | N GAMULING. A 1 eslat &rnd ngd, predict ed
e

val ue; class tap extracting neans for extracting, fromt i nput ’si gnal

a class tgR.fREr USE Bt PEROLREBE NGppREEERE €L B Beenetessl {5Cabt OPnined.
classification neans for performng the classification on the basis of the

C|aSS_t?pThéaPuﬁ@@i&thEnﬁr@@é§éﬂh@9aﬁﬁﬂgﬁu{OéigﬁéﬁiBh@ﬂgé@pbé@ween a
coefficients corresponding to a class code generated as a result of the
cl assif i casd@nint ritapteeebthereappabetng is connected and a mode in

which no apparatus is connected. Accordingly, a plurality

of apparatusés can cooperate in sharing the task of

processing the input signal to achieve a processing result

of higher quality than that achieved by independent

10 processing by a single apparatus.

According to the present invention, 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 is stored in a cavity-

15 shaped holder, and a connection terminal included in a
connection panel in the holder is connected with the signal
terminal of the electronic apparatus. Accordingly, the
electronic apparatuses are easily connected with each other.

According to the present invention, a first face

20 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

25 includes a second terminal connecting with the signal



generated by | earning; and prediction neans for conputing the predeterm ned
predi cted value on the basis on the tap coefficients 15 corresponding to
the class code and. the prediction taps. 5. The signal processing apparatus
according to claim4, wherein a plurality of types of tap coefficients is
prepared by |earning by changing teacher data, which is nodel data in the
.l earning processing, or student data,-which is used in the |earning 20
processing to be converted to be nmuch the sanme as the nodel data, and the
control neans changes the function of ¥h® signal processing nmeans by
controlling the type of tap coefficients to be used by the signal
processi ng neans. 6. The signal processing apparatus according to claimb5,

25 TUrthete ERIPL 5 B Oéfgstgﬁeﬂé_%gg?fseugnahiéﬁ ypality - 106 of

types of ap coeffrcien processi ng apparatus according to

claims5, ;webehachiieyCoRr ghiBRANsC douBk 02ds) 82008888y ghype Of tap

coeff|C|ents rom t he” out si de e signal processing” appar at us

accor di ngrEpnEhal M wnicMhesebRpbbBedCoOdt FRE FREBSJENangesrtbeifihgtbon of,
the signal processing nmeans by controlling the structure of the

predicti ogutpRstOhgt Hesehass.t apctorienysed biehhehsi gnattreroeessi ng

means. 10 9. The S|gnal processi ng apparatus according to claiml, wherein

t he catrappaeansschangesrebleifiunhti stovhgeheaskgnahe electronic
apparatuses are easily connected with each other.

According to the present invention, a storage rack is
provided including at least one cavity-shaped holder for
storing an electronic apparatus which operates independently

10 and which includes at least one signal terminal, which is
exposed to the outside, for receiving or outputting a signal
and a connection panel which is in the holder and which has
a connection terminal connecting with the signal terminal of
the electronic apparatus. Accordingly, the electronic

15 apparatus are easily connected with each other. According
to the present invention, signal processing means for
performing signal processing includes an arithmetic
operation unit for performing an arithmetic operation using
tap coefficients and an input signal. The arithmetic

20 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 circuilt size
expansion is thus prevented.

25



processi ng neans on the basis of a function of the other apparatus. 10.
The signal processing apparatus according to claim9, 15 wherein the
control neans receives function information -indicating the function of the
ot her apparatus fromthe other apparatus and changes the function of the
si gnal proce55|ng means on the basis of the function information. 11. The
si gnal processing apparatus according tq claim1, .20 further .conprising
_supplylng neans. for supplying function iQﬁornation |nd|cat|ng t he function
of the si gnal processing neans to the other apparatus. 12. A signal - - '
processi ng met hod for “a signal processing apparatus for processing an
i nput si gn&ILAIMshpri sing: 25 a signal processing step of processing the
‘i'nput signal, - 107 the signal processing step having a predeterm ned

function: aldeter re el gimpeed s teg At MG INES N rOF e 891 n@NQh ek ut
apparatus Is connected; and a control step of changing the fiunction of the

signal. 5 ﬁﬁ@@@d&lﬂpmnnmsimgmeen a node in which the other apparatus is
connect ed. and a mode in which the other apparatus is not connected. 13. A

Uprogran1for caﬁsgnglapnmqaﬂ&anq(memnsof@rspgﬁaésspﬁgceﬁslmmgﬂﬂ SIREESSi Ng
-an input signal, conprising: 10 a signal processing step of processing t he
i nput s?gné? e stjgaas ATl cgrvides siern s thepy hay i pgeaetﬁﬁdefredr funeth dngnct i an;
a deternlnlng step of determ ning whet her or not
' determining means for determinlng whether or not
another apparatus is connected; and |
: control means for changing the function of the SLgnal
-proceSSing means between a mode in which the other apparatus
.10- is connected and a mode in which the other apparatus is not
connected. |
:2{ The signal proce551ng apparatus according.to claim 1,.
whereln the input signal is processed by’ both the s1gnal
proce351ng means and the other apparatus
15 3. .The_signal processing apparatus according to claim 2,
Wherein the control means changes the function.of the signal
processing means so as to improve the quality of an output
signal generated by processing by the signal'processing
means and the other apparatus.in the mode in which the other
20 apparatus is connected to be-higher than the quality of an
output signal generated by-independent processing by the
‘'signal processing means -or the other apparatus in the mode'
in which the'other apparatus is not connected.

4. The srgnal processing apparatus according to clalm 1,

25 wherein the 81gnal processing means includes



anot her apparatus is connected; and a control step of changing the function
of the signal 15 processing step between a node in which the other

~apparatus is connected and a node in which the other apparatus is not

~connected. 14. A recording nedium having recorded therein a program for
causing a conputer to performsignal processing for 20 processing an input

connect ed and aPhb

- signal processi.ng system conprisjng at |least first 5. .and second signal
,_processing%g EPESE%QPGﬁ’gE

_signal, the program conprising: a signal processing step of processing the
“input signal, the signal processing stepshaving a predeternined function;
a determning step of determi ning whether or not another apparatus is
~.connected; and 25 a control step of changing the function of the signal -

108 i ng_st etween a npde in which the other apparatus is _
bted and 3 5@0\@?10%?&3 EKETBCREPYapBarat 18T §xheRCtidedites 15. A

ppaf G Park 2HSFRE HSnaln GHITERNG e first
and second_signal, processi appar gt uses each. include: signal processing
neans for B?S%gggFﬁénF e PP CgﬁdgﬁgﬁPe’..the si gnal processing means

havi det 'y i .10 determ ning ans for determning
_mﬁglﬂgrpgs ﬁo?r?%%ggo§%ﬁ?gggg%SFlﬁgoggggFngoﬁpﬁgﬁﬁ?ﬁ§lP§'cgﬁﬁngQ@; and
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gont rolg megﬁgufc_ogi%}g@gi ng 4Hhef Lygg}t if%r} %fset tl% -%e%n%rnﬁrnogcessi ng means.
etween a node in Ich the other signal _
predetermined classification; -
cléssification neans for performing the classification
on the basié'of the class tap; |
| tap coefficient obtaining'means-for obtaining tap
10 coefficients corresponding to a class code generated as a-
result ofithe classification, the tap coefficients being
.genérated by learning; and
prediction means for computing the predétermined
pfedicted value on the basis on the tap coefficients
15 corresponding to the class code and the prediction taps.

5. The signal processing apparatus according to claim 4,

wherein a plurality of types of tap coefficients is prepared

by learning by changing teacher data, which is model data in the
-learning processing, or student data, which is used in the learning
20 processing to be converted to be much the same as the model data, and
the control means changes the function of the Signal'
processing means by controlling the type of tap coefficients
to be used by the signal processing means.
6. The Signal processing apparatus-accbrding to claim 5,

25 further comprising storage means for storing the plurality



[

processi ng apparatus is connected and a node in which the 15 other signal
processi ng apparatus is not connected. 16. The signal processing system
according to claim15, wherein the signal processing neans includes:
prediction tap extracting nmeans for extracting, from the input signal,
prediction taps for use in conputing a 20 predeterm ned predicted val ue;
class tap extracting neans for extracting, fromthe input signal, a class
tap for use in performng predetermned classification; classification
nmeans for performng the classificatd4d6 25 on the basis of the class tap;.
-.109 tap coefficient obtaining means for obtaining tap coefficients
corresponding to a class code generated as a result of the classification,

the tap qgfneéﬁé§q£§ bel ng, . generated by |earning processing; and 5

prediction for conputing the predeternlned predi cted value fromthe

tap coefficy em@h&%i@ﬂ’i’”ﬂ&&eéé’m&% aEety gﬁlwtﬁgetmﬁrgﬂﬁﬁl@n t aps.

17. The signal processing systenlaccor erei’n one of the

first andysecond sign@nPrOLassing dOwRRPAI At 4ISEScOPes exnglent Iy
and has at least one signal termnal, which is expose to t e outS|de for

FECEIVIngCQEff&@£%E@$rEhoﬁ}@hgﬂﬁ&tsﬁﬁg the one of the signal processing
apparatuses is stored
5 8. The signal processing apparatus according to claim 35,
wherein the control means changes the function of, the signal
processing means by controlling the structure of the
prediction taps or the class tap to be used by the signal
processing means.

10 9. The signal processing apparatus according to claim 1,
wherein the control means changes the function of the signal
processing means on the basis of a function of the other
apparatus.

10. The signal processing apparatus according to claim 9,

15 wherein the control means receives function information
indicating the function of the other apparatus from the
other apparatus and changes the function of the signal
processing means on the basis of the function information.

11. The signal processing apparatus according to claim 1,

20 further comprising supplying means for supplying function
information indicating the function of the signal processing
means to the other apparatus.

12. A signal processing method for a signal processing
apparatus for processing an input signal, comprising:

25 a signal processing step of processing the input signal,



in a storage rack conprising: 15 at |east one holder in the shape of a
cavity for storing the one of the signal processing apparatuses; and a
connection panel including a connection term nal connecting with, the
signal termnal of the one of the signal processing apparatuses, the
connection panel being provided 20 in the holder. 18. The signal
processi ng system according to claim17, wherein the storage rack includes
a plurality of holders, and the other one of the first and second si gnal
processi ng 25 apparatuses operates +ndEpendently, has at | east one signal

- 110 termnal, which is exposed to the outside, for receiving or
outputting a signal, and is stored in the storage rack. 19. The signal

' h
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o eneoer ot o (el RIS LA qu HHUS D AR R B S APPAY A1 1S

term nal, ﬂ@tﬁgrlgpﬁgpgggg tQ Eggnggggadeanaor receiving or outputting a
si gnal ﬁe storage rack 10 conprising: at |east one holder in the shape of

a cavity for stagdigi h@t@é eSt I Si.£g BRPAFIA USin@fithid £ONNRStd ompanel
i ncluding a connection termnal connecting with the signal termnal of the
el ect ropni grocessing step between a mode in which the other apparatus
is connected and a mode in which the other apparafus is not
connected.
13. A program for causing a computer to perform signal
processing for processing an input signal, comprising:
10 a signal processing step of processing the input signal,
the signal processing step having a predetermined function;
a determining step of determining whether or not
another apparatus is connected; and
a control step of changing the function of the signal
15 processing step between a mode in which the other apparatus
is connected and a mode in which the other apparatus is not
connected.
14. A recording medium having recorded therein a program
for causing a computer to perform signal processing for
20 processing an input signal, the program comprising:
a signal processing step of processing the input signal,
the signal processing step having a predetermined function;
a determining step of determining whether or not

another apparatus is connected; and

25 a control step of changing the function of the signal



15 apparatus, the connection panel being provided in the holder. 21. The
storage rack according to claim 20, wherein the connection panel in the
“hol der includes the connection termnal to be connected with the signal
term nal of the electronic apparatus when the el ectronic apparatus is:
stored 20 in the holder. 22. The storage rack according to claim 20,
further conprising a connection apparatus including: a first face
including a first term nal connecting witds +4he connection ternmninal .
provi ded on the connection panel; 25 and - ill a second face including a
-second terminal connecting wth the signal terninal of the electronic

appar at us, | the el ectronic apparatus is stored in the holder,
-the.signalqggﬁﬁ%éhnqggﬁéﬁ;éﬁ%%ﬁ?Qwﬁdm%ﬁﬁaf%tggl%ﬁdthg-PEEeéoﬁﬁEéFﬁéﬁs
termnal of;: i p in, the halder arge connected with each
other via fﬁ%ngnnec%%%ﬁﬂﬂéﬁ%gﬁg st 2 .l#%egg?o?%ﬁ%erERaééEBFdFﬁgn?B'
~claim 22, vwhereilrdde first face is located on the backside of the second
face. 10 24. The storage rack according to claim 22, wherein the

Sl o o e e A sl Blather el 18 SETRILE FERL 12
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input_signal, wherein the first.and second signaliprocessing
apparatuses each include: | |
'signal proCessing-means.for proceésing_the input signal,
~the signal processing.means-having predetermined.functions;
10 'determining_means for'determining Whether or not the
other signal proceSsing apparatus is connected; and
control means for changing the:function of the signal
processing means.between a mode in which the other signal
nrocessing apparatns.is connected and a mode in which the
15 other signal processing apparatus ie notgconnected.
16, The.signal brocessing system according to claim 15,
wherein the signal processing means includes:
prediction tap extracting means for extracting, from
the input signal, prediction taps for use in computing a
'20 predetermined predicted Value;
class tap extracting means for extracting, from the
input signal, a class tap for use in performing
predetermined classification;
classification means for performing the classification

25 on the basis of the class tap:



.26. The storage rack according to claim 25, wherein the first face is a
face that faces the connection panel in the holder when the connection
-apparatus is stored in the holder. 27. The storage rack according to claim
24, wherei-n the 20 second face is a face that faces a face including the
signal termnal of the electronic apparatus when the electronic apparatus
is stored in the slot. 28. The storage rack according to claim22, wherein
“the. first terminal is disposed on the fignst. face of the 2S connection
apparatus at a fixed position corresponding to - 112 the position of.the
~connection term nal. prOV|ded on the . connection panel . 29. The storage rack
according to cl wherein the second termnal is provided on the
second face of €ﬁ8 %OESEh@&FPEnoaﬁaéPaeasmaena firke @oadiniingn tedr r espondi ng
o . the positl n ofg%he Si naI t er.m nal prOV|ded on the electronic

- 'appar at us. <36 ’?‘ﬁée Gr 565 5@9% din§ 19 8%iGRdR Isirgadiad tafe 2 second

termnal p d_an econ of the 10 connectlon apparatus i's
movabl e. %%%¥ﬁ% ggoFé 55@ ‘?@ &< Trferedtts fn%econd

term nal shides,oven, f hg,5860 QH&QEESl%%deghﬁ storage rack according to

-cIa|n130 wher el n th secon face i1 nc ol es, "and the second ternlnal

_'S 15 '9sertab'ﬁré&tetﬁanaﬁéthaEXrOESmBBtEhe tRe predetermlned

predicted value from the tap coefficients corresppndlng to
the'elase'code and the brediction taps. | |
17. The_signalaproaessing system according to claim_lé,
"wherein one of the firsf'and'second-signal pfoeessing
10 apparatuses operates iadependently and has at least one
:signal terminal, which is exposed to the outside, for
receiving or outputting_a signal,-aﬁd
the one of the signal processing apparatuses is stored
in a storage ra;k comprising:. |
15 at least one holder in the'shape of a cavity for
storing the one of the signal processing apparatuses; and
a connection panel including a connection terminal
connecting with the signal terminal of the one of the signal
processing apparatuses, the conneetion panel being provided
20  in the holder. |
18. The-signal processihg éystem-according to claim 17,
wherein the storage rack inciudes a-plurality of holders,
'and |
the other one of the fifSt and secend signal processing

25 apparatuses operates independently, has at least one 'signal



33. The storage rack according to claim 20, wherein the connection
termnal provided on the connection panel is disposed at a fixed position.
34. The storage rack according to claim 20, wherein the 20 connection '
term nal provided on the connection panel is novable. 35. The storage rack
according to claim 20, further conprising a plurality of holders. 36. The
storage rack according to claim 35, wherein, when 25 electronic
apparatuses are stored in two or nore of the - 113 plurality of hol ders,
the el ectronic apparatuses stored in- 1he +olders are electrically
connected with one another. 37. The storage rack according to claim 20,
wherein another electronic apparatus is incorporated therein, and 5 when

the el ectionyc apparaius |8 sLoredai Po! b, holdet ot heoel geliop goapparat us

and the o tronirc appar are érectrrcalfy connecte each
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| east one Sigﬂa'Tﬁer}eaél &P&essg§n§X99§€gmtQcébfdyﬂasigec1£9ﬁ {gcei ving

or outputting a signal "'wth a storage tack conprising a connection panel

inC'Pdingwﬁeré?ﬂ“@ﬁéiQBhé§r8£Qabfe£§§tfi§§£|Xn&ogéééh&ngiﬁhéb the signal
termnal of the electronic apparatus, the connection panel 15 being

provi ded phoabskengt apperhehdes LB theospapetrel an €n¥i tyorbhe gesrection
apparatus conpri si ng:

20. A storage rack 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

10 comprising:
at least one holder in the shape of a cavity for
storing the electronic apparatus; and
a connection panel including a connection terminal
connecting with the signal terminal of the electronic
15 apparatus, the connection panel being provided in the holder.

21. The storage rack according to claim 20, wherein the
connection panel in the holder includes the connection
terminal to be connected with the signal terminal of the
electronic apparatus when the electronic apparatus is stored

20 in the holder.

22. The storage rack according to claim 20, further
comprising a connection apparatus including:

a first face including a first terminal connecting with
the connection terminal provided on the connection panel;

25 and



a first face including a first term nal connecting with the connection
term nal provided on the connection panel of the storage rack; and 20 a
second face including a second term nal connecting wth the signal

term nal of the electronic apparatus. 39. The connection apparatus
according to claim 38, wherein, when the electronic apparatus is stored in
the holder, the signal termnal of the el ectronic apparatus and 25 the
connection term nal of the connection panel in the - 114 holder are
electrically connected with each ot heri140- The connecti on apparat us
according to claim38, wherein the first face is |located on the backside
~of the second face. 5 41. The connection apparatus according to claim 38,
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ppar at us en the electronic apparatus Is stored 1n the slot.
5 the connection terminal of the connection panel in the
holder are connected with each other wvia the connection
apparatus.

23. The storage rack according to claim 22, wherein the
first face is located on the backside of the second face.

10 24. The storage rack according to claim 22, wherein the
connection apparatus includes a slot for storing the
electronic apparatus.

25, The storage rack according to claim 24, wherein the
holder stores the connection apparatus with the slot storing

15 the electronic apparatus.

26. The storage rack according to claim 25, wherein the
first face is a face that faces the connection panel in the
holder when the connection apparatus is stored in the holder.

27. The sﬁorage rack according to claim 24, wherein the

20 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.

28. The storage rack according to claim 22, wherein the

first terminal is disposed on the first face of the

25 connection apparatus at a fixed position corresponding to



44. The connection apparatus according to claim38, wherein the first face
is a face that faces the connection 20 panel in the hol der when the
connection apparatus is stored in the holder. 45. The connection apparat us
according to claim38, wherein the first terminal is disposed on the first
face at a fixed position corresponding to the position of the 25
connection term nal provided on the connection panel. - 115 46. The
connection apparatus according to claim38, wherein the second termnal is
provi ded on the second face at a fixegiposition corresponding to the
position of the signal term nal provided on the el ectronic apparatus. 5
47. The connection apparatus according to claim 38, wherein the second
termnal provided on th econd fac novab 48. . The conpecti on
apparatusgsﬁc%?a%ﬁbO?o O ERF aonh8ERipE: hEPRERaEBhavtaF: 81 TEF i dos over
the second face The connection apparatus according to claim47,
wherein tﬁ%nggﬁghﬁnf%%%elhcludes hol es, and the second termnal is
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out si de recelving or putting a signa and a storage rack for
storing tRengbeet bANLEPAPRANAI HE, a fixed position corresponding to

the position of the signal terminal provided on the
electronic apparatus.

30. The storage rack according to claim 22, wherein the
second terminal provided on the second face of the

10 connection apparatus is movable.

31. The storage rack according to claim 30, wherein the
second terminal slides over the second face.

32. The storage rack according to claim 30, wherein the
second face includes holes, and the second terminal is

15 insertable into an arbitrary one of the holes.

33. The storage rack accorxding to claim 20, wherein the
connection terminal provided on the connection panel is
disposed at a fixed position.

34. The storage rack according to claim 20, wherein the

20 connection terminal provided on the connection panel is
movable.

35. The storage rack according to claim 20, further
comprising a plurality of holders.

36, The storage rack according to claim 35, wherein, when

25 electronic apparatuses are stored in two or more of the
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wherein the storage rack includes: 20 at | east one holder in the shape of a
cavity for storing the electronic apparatus; and a connection panel

i ncluding a connection termnal connecting with the signal term nal of the
el ectronic apparatus, the connection panel being provided in the hol der.
2S S1. The storage rack systemaccording to claimb50, - 116 further
conprising a connection apparatus, wherein the connection-apparatus
includes: a first face including a first termnal connecting with .the
connection term nal provided on the com®ecti on panel; and a second face

i ncluding a second term nal connecting wth the signal termnal of the

el ectroni c apparatus. 52. The storage rack system according to claimb51,
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means to g@égﬂegnQEQSErgﬂgérQﬁﬂﬁratus is incorporated therein, and

5 when the electronic apparatus is stored in the holder,
the electronic apparatus and the other electronic. apparatus
are electrically connected with each other.

38. A connection apparatus for electrically connecting an

electronic apparatus which operates independently and which

10 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

15 Dbeing provided in at least one holder in the shape of a
cavity} the connection apparatus comprising:

a first face including a first terminal conneéting with
the connection terminal provided on the connection panel of
the storage rack; and

20 a second face including a second terminal connecting
with the signal terminal of the electronic apparatus.
39. The connection apparatus according to claim 38,
wherein, when the electronic apparatus is stored in the
holder, the signal terminal of the electronic apparatus and

25 the connection terminal of the connection panel in the



is connected; 20 determ ning neans for determ ni ng whether or not the
ot her apparatus connected with the connection neans is a .specific
apparatus; signal processing neans having tap coefficients conputed in
advance by |earning the signal processing nmeans 25 perform ng signal
processing of the input signal in - 117 accordance with a first or second
function by performng an arithnetic operation using the tap coefficients
and the input signal; and control nmeans for changing the function of the
signal 5 processing by the signal p+acessi ng means by changing the tap
coefficients on the basis of a determ nation result by the determ ning .
nmeans, wherein the signal processing neans includes: a storage unit for
eration unit for
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5 41. The connection apparatus according to claim 38,
further comprising a slot fof storing the electronic
apparatus.

42. The connection apparatus accdrding to claim 41,
wherein the signal terminal of the electronic apparatus and

10 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.

43. The connection apparatus according to claim 41,

15 wherein the second face is a face that faces a face
including the signal terminal of the electronic apparatus
when the electronic apparatus 1s stored in the slot.

44. The connection apparatus according to claim 38,
wherein the first face is a face that faces the connection

20 panel in the holder when the connectién apparatus is stored
in the holder.

45. The connection apparatus according to claim 38,
wherein the first terminal is disposed on the first face at
a fixed position corresponding to the position of the

25 connection terminal provided on the connection panel.
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46. The connection apparatus according to claim 38,
wherein the second terminal is provided on the second face
at a fixed position corresponding to the position of the
signal terminal provided on the electronic apparatus.

47, The connection apparatus according to claim 38,
wherein the second terminal provided on the second face is
movable.

48. The connection apparatus according to claim 47,
wherein the second terminal slides over the second face.

49. The connection apparatus according to claim 47,
wherein the second face includes holes, and the second
terminal is insertable into an arbitrary one of the holes.

50, A storage rack system comprising:

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; and
a storage rack for storing the electronic apparatus,
wherein the storage rack includes:
at least one holder in the shape of a cavity for
storing the electronic apparatus; and
a connection panel including a connection terminal

connecting with the signal terminal of the electronic

apparatus, the connection panel being provided in the holder.

51. The storage rack system according to claim 50,
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further comprising a connection-épparétus, wherein the
¢onnection.ap§ératus includes: -

a firét face'inéiﬁding a first terminal connecting with
the connection terminal proVided.oh the connection panel;
&nd | | | | |

a second face including a second terminal connecting

with the signal terminal of the-electrénid apparatus.

52. The storage rack system according to claim 51,
wherein, when the électfonic-apparatus,'along With'the
connection-apparatus, is stored in the holder, the signal

terminal of the electrbnic apparatus and the connection

- terminal of the connection pahel in’thé'holder are

electrically connected with each other via the connection
appdrafus.

53. A signal processing ﬁpparatus for performing
predetermined signal processing of an input signal,
comprising:

connection méans to which another apparatus
is connected;
determining means.for.defermining whether or not thé

other apparatus connected with the connection means is a

signal processing means having tap. coefficients
computéd in advance by learning, the signal processing means

performing signal processing of the input signal in
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accordance with a first or second function by performing an
arithmetic operation using the tap coefficients and the
input signal; and
control means for changing the function of the signal
processing by the signal processing means by changing the
tap coefficients on the basis of a determination result by
the determining means,
wherein the signal processing means includes:
a storage unit for storing the tap coefficientsf
and
an arithmetic operation unit for performing, under
the control of the control means, the arithmetic operation
using the tap coefficients and the input signal, and
the arithmetic operation unit 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 one processing step.



