21 Septenber 2005 DESCRiPTICN SIGNAL PROCESSI NG APPARATUS, STORAGE RACK,

AND CONNECTI ON APPARATUS Technical Field The present -i ngéStptomber28l0at es

. to signal processing apparatuses and nore particularly relates to a
signal processing apparatus for-enabling, when a plurality of apparatuses

. are connected with one other, the apparatuses to 10 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
achi eved by independent processing by a single apparatus. Furthernore,

t he present .invention relates to.storage. racks and .15 connection

apparatuses, and nore particularly relates to a storage rack and a _

connecti on apparatus for easiLyf@%ﬁﬁBéPTﬁ@Nelectronlc appar at uses, e.g., AV

- (Audi o S wi_t h each ot her. 20 Background Art For .

' exanplegl§|g|t558@$%§?%%'ggga$§g YSRe STORGGE) RAGH, BYD CDNYECaroNer sati | e
Disc) ph@ﬁg&irgge used by connecting themto television sets for viewing .
and-listening t0 i mages ‘and audi o played. Specifically, 'inmages and audlo
-played by 25 .a digital VIR or, the like are supplied to a tel evi si on set,
21 Sept enber 2005 and the images are’ dlsplayed on -a screen, and the audio
-i-s 5out§achﬁroalaF$eeaker ' _ L - o )

The present lnventlon relates to srgnal proce531ng
apparatuses, and more partlcularly relates to a 31gnal -
processrng apparatus for enabllng, when a plurallty of -
apparatuses are connected w1th one other, the apparatuses to

10’ lcooperate in sharlng the task of processrng an. lnput srgnal
by changlng the functlon of each apparatus, thus achlev1ng a
proce551nq result of hlgher quallty than that achleved by |

. 1ndependent proce531ng by a srngle apparatus Furthermore,.
the present 1nventlon relates to storage racks and '

_15 ' connectlon apparatuses, and .more partlcularly relates to a.
storage rack and a connectlon apparatus for ea81ly
connectlng electronlc apparatuses, e.g., AV {(Audio Visual)

apparatuses, with each other,

" 20 ‘Background Art
For example, digital ?TRs {(Video Tape Recorders) and
'DVD (Dlgltal Versatlle Dlsc) players are used by connectlng
them  to telev151on sets for v1ew1ng and llstenlng te 1mages
and audio played-: Spe01f1cally, images and audio played by

: “25 -a digital VTR_or‘the‘llkeAare supplied to a television'set,




As” descri bed above, when the tel evision set outputs the imges and audio

played. by the digital VIR sone of signal 5 processing c ded
in the television set do not particularly perforn1process?%g%ﬁﬁnbm?%@S o

words, for exanple, when a component 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 connectegl with each other, if a signal
processing circuit included in the television set and a 15 signal
processing circuit |ncluded |n the dlgltal VTR cooperate in sharing. the

. task of o] Si S a an_image or audio, a higher-quality
‘i mge aﬁgaagggoi@%ﬂgﬁ 59@ % a¥% 2OsBroCcTogr  end alfke tauRio figt exanpl e,

AV appagggﬁﬁgsf§gﬁhaa§ egg £he digital VTR the DVD player, and the
t el evi.si on set operate i ndependently. In order to view listen. to i mages

d audio pl | VD pl he d I VIR and
The DVD pl byer necer o b brHectal foik h e, G S EppSs| fgt har

the DVD pl ayer need to be connect

d ih d tenb 2005 th '
Jores, ilé&ge I&h&%ud@@pi@ﬁe@\@péf% V\Aq]ﬂ& ﬁpﬁgpsoglbﬁ(ec{%esrl%‘fa te(ram nal s,

-teIeV|S|on set are generally provi
mhléh apfneﬁﬁﬁﬁﬁ@i&ikdd&ténﬁéﬁlﬁﬁe&(Xn the telev151on set do not

partlcularly perform processzng.

In other words,efor example, when a component signal is
output from the digitai VTR, arsignal processing circuit for
converting a composite.signal'into a component signal in the

;0 televisionrset is not particularly required to perform
'processing and thus idle

As descrlbed .above, when the telev151on set and the
dlgltal VIR are connected with each other, 1f a signal
processing circuit 1ncluded in the telev151on set and a

15 signal processing c1rcu1t included in the digital VTR
cooperate in sharlng,the'task of processing a signal such as
_an image or audie}_a_higher—qUality image and audio can be
offered to a'user:
. At the eame time,-for example, BV apparatuses such:as
20 :the digital VTR, the DVD player, and the television set
operate 1ndependently In order to view/listen to 1mages
and audio played by the dlgltal VTR and the DVD player, the
'digital VTR end the DVD plafer need-te-be connected to the
television set. | | |

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




receiving or outputting i mges and audio. Qutput termnals of the digital
VTR and the DVD pl ayer and input termnals of the te|eVi§ﬁ@%g%&Bm%k%S
connected with one another by predeterm ned cables, thus allow ng i mages
and audi o played by the digital VIR,and the DVD player to be output from
the television set. For exanple, when two AV apparatuses are connected
with each other, three cables are required for inmages and audio fromthe

L (Left bnande sl gl )sckthanackencCanngehi g ddie A appargluses,wi th each

ot her using cables is cumbersone. e nu pparatuses to be
ConneCtﬁgeﬁééP,QQ§3M§ﬁQkﬂthﬁaﬁr§§§e§x?59e&09§'ﬂﬂ?(ﬂﬂﬂgﬁﬁaO%ogables

required for connecting the AV apparatuses W th one anot er.  Cabl e

handl i ngeéal v angeilut elcGihgt S gBSCONE S GIW) i atRl: tgrg%?ngigre of

I nventi on Enbodi nents of the presént invention seek to en a plurality

of appasattisesiigi aomarakad Rhehsvbngl ffer task OfpuPheesIshig ar i nput
signal by changing the function of each ™ apparatus, thus achieving a

‘processthy tesatilsi®h Regherequshhtytthap thalnacfwed By i ndependent
processing by a single apparatus. Enbodi nents of the présent invention

- seek t oppasddermicRNesblekeCtnapi 81 BRI MERfe My %@@HOOFEQQMZL
Sept enber 2005 4 According to a first aspect of the present invention,
there ilsy prtavidied tals vgrabngr eE€SEVD G BPRsd aldld Yutput from the
television set. |
For example, when two AV apparatuses are connected.with
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

connecting the AV apparatuses with one another. Cable

handling (arrangement, etc.) thus becomes complicated.

Disclosure of Invention

Embodiments of the present invention seek 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.

Embodiments of the present invention seek to easily

connect electronic apparatuses with each other.




processing an input signal, conprising: detection neans for detecting the
connection to other apparatus; signal processing neans capgbhembér 2005
perform ng signal processing of the first function and the second function
to the input signal; and control neans for changing the function of the
-signal processing nmeans based on the;connection to other apparatus wherein
at least a part of the signal processing neans is used in both the signal
processing of the first function and the second function. According to a

second aspechcobrdirey HESLMI sV eBbeen, ort BRE EptSs @O Vi a3 o3, gnal
processing nmethod for a signal processing apparatus for processing an

i nput stigmed,is qorprideidng: sdehact pprgcstepnfaglel ectinrdhe connection to
- other apparatus; a signal processing step of perfornming signal processing
of the pros¢sdimetaron it Bégaetpndombuneih®n daxddiedmpitansi gBal ; and a
control step of changing the function of the signal processing based on
the codeeadtiiony thet henokkedoappar athsr sheseitud N dikgasi gnal  processing
- step at least part of circuits for signal processing is used in both the
si'gnal processimg reknsheaphbi st of upstfeommang 4 hgsegarddsgneti en. 21
Sept enber 2005 5 According to a third aspect of the present invention,
t her e ishpriovisteduacgpriogr anif bhe cassbmng Bucamuiit efo tthe pepher m si gna
processing for processing an input signal,. conprising: detecting step of
det ect i siggridile eowheonitoplt neans for changing the function of the
signal processing means based on the connection to other
apparatus wherein at least a part of the signal processing
~means is used in both the signal processing of the first
function and the second function.
According to a second aspect of the present invention,
there is provided a signal processing method for a signal
processing apparatus for processing an input signal,
comprising: detecting step of detecting the connection to
other apparatus; a signal processing step of performing
signal processing of the first function or the second
function to the input signal; and a control step of changing
the function of the signal processing based on the
connection to the other apparatus; wherein in the signal
- processing step at least part of circuits for signal

processing is used in both the signal processing of the

first functicen and the second function.




ot her apparatus; a signal processing step of performng signal processing
of the first function or the second function to the inpufisSkgsabéer 2008 a
control step of changing the function of the signal processing step based
on the connection to the other apparatus wherein in the signal processing
step at least part of circuits for sggnal processing is used in both the
signal processing of the first function and the second function. 21

Sept enber 2005 6 According to a fourth aspect of the present invention,
there is prokededdang ecorditrg fedisp@chavirngheep s degk t herdidiora program for
causing a conputer to perform signal processing for processing an input

si gnal , thhee pf ®gramwidmir igioggand€becthngi s ep mpletactdgng the connection
to other apparatus; a signal processing step of. perform ng signal

pr ocesspagfofm tdisyfdIr girdassetingn for phecsesomg ad unghitonitg@atihe i nput
signal; a control step of changing the function of the signal processing
based onothei somectdtmTitiog shepobliedeappaiad ustie WhRtreidt lioh the Signal
processing step at least part of circuits for signal processing is used in
bot h t hetBéyrmppapraonessiangighalhprbessifgnetépromnkiftenisgeond functi on.
According to a fifth aspect of the present invention, there is provided a
si gnal ptoces Pmyeysiemofonpei i ngt afundiehst 41 rigte adcsecond si gnal
processi ng apparatuses for processing an input signal, wherein the first
and secbwgction to the input signal; and a control step of changing

the functipn of the signal processing step based on the
connection to the other apparatus wherein in the signal
processing step at least part of circuits for signal

processing is used in both the signal prccessing of the

first function and the second function.




signal processing apparatuses each conprises: detection neans for
detecting the connection to other apparatus; signal procesSepgmbesrtns
capabl e of perform ng signal processing of the first function and the
second function to the input signal; and control neans for changing the
function of the signal processing negns based on the connection to other
apparatus wherein at least a part of the signal processing neans is used
in both the signal processing of the first function and the second
function. 21ASepteihert2MSEiACC-fald be ansi ythsaspetvaitidhe present
invention, there is provided a signal processing apparatus for performng
pr edet ethenedisi gnavigedcessidegdihganetnmt hasiSatecHQMEY itHarginconnection
nmeans to which other connection apparatus is connected.; detection neans
for deteptoggahhforammecitripr ompiber apppeatssn sigral processi ng means
capabl e of perform ng signal processing of the first function and the
second punceswing of dhepriauestsing gnalinbytanighal hmeid GaRel=at i on using the
input signal and tap coefficients prepared in advanced; and control neans
for changbngsime: fdrisidtomoofstiebeosi gaakcepingesisd ngphasad oon tbhe
.connection to other apparatus; wherein the signal processing neans

conpri seshen spwragBiunia Sfignast prbngstbegt apep corfddicantisg and an o
arithnetic operation unit for perform ng, under the control of the control
means, Shenakhrptdoestdinopdr ahiconinst njuhbeidmapocaafd iicends and t he

function tp the input signal; a control step of changing the
function of the signal processing based on the connection to:
the other apparatus; wherein in the signal processing step
at least part of circuits for signal processing is used in
‘both the signal processing of the first function and the
second function.

According to a fifth aspect of the present invention,
there is provided a signal processing system cdmprising at
leasf first and second signal processing apparatuses for
processing an input signal, wherein the first and second
signal processing apparatuses each comprises: detection
means for detecting the connection to other apparatus;
signal processing means capable of performing signal
processing of the first function and the second function to
the input signal; and control means for changing the
function of the signal processing means based on the
connection to other apparatus wherein at least a part of the
Vsignal processing means is used in both the signal

processing of the first function and the second function.



i nput signal, and at |east a part of the signal processing neans is used
in both the signal processing of the first function and 2h&esteabac2005
function. 21 Septenber 2005 8 According to aspects of a signal processing
apparatus, a signal processing nethod, a program a recording nmedium and
a signal processing system it may be determ ned whether or not another
apparatus is connected. The function of processing an input signal may be
changed between a node in which the other apparatus is connected and a
nmode i n whi cRccbhainghes appatat uSpestnol €aangeteeht 2dnRentigyrber 2005 9
Accordi ng to another enbodi nent of the signal processing apparatus of the

present thavenisoprosigmila Hirpeespirbgesbing hppatatsign@yr i n accordance with
a first or second function is perforned by an arithnetic operation using

tap coepbrCoenisy mhiddteamd reanpiyedli pradyasteg byr | garikipyg, and the input
signal. In contrast, it is determ ned whether or not another apparatus
connect edgnii h commectian reanecisica mspesi o owlapparaiies. The tap
coefficients are changed on the basis of a determ nation result by
det er m pbngenedms. appRodndi ngl yonhhetédpncieéosciofosingnals goecessi ng is
changed. In this case, signal processing neans for perform ng signal
pr ocessfage¢hthaddss astecagenunbt ot ber stopa ngcudre diamaicoef fici ents; and
an arithmetic operation unit for

processing means capable of performing signal processing of

the first function and the second function to the input

signal by an arithmetic operation using the input signal and

tap coefficients prepared in advanced; and control means for

changing the function of the signal processing based on the

connection to other apparatus; wherein the signal processing

means comprises: a storage unit for storing the tap

coefficients; and an arithmetic operation unit for

performing, under the control of the control méans, the

arithmetic operation using the tap coefficients and the

input signal, and at least a part of the signal processing

means is used in both the signal processing of the first

function and the second function.




perform ng, under the control of the control neans, the arithnetic
operation using the tap coefficients and the input signall Séfhembed 3005etic
operation unit perforns the signal processing in accordance 21 Septenber
2005 - 10 with the first and second functions w thout changing the-

. physical. configuration of a circuig. for performng. processing
specialized in one processing step. Brief Description of. the Draw ngs
Fig.. 1 is a perspective view showi ng an exanple of the configuration: of
an enbodi menhcebraibgycStadsddte drelewiighan pebcassediNGLattde present
invention. Fig. 2 is a perspective view show ng the bay-structure 10.

tel evi shogigﬂalh@ﬁéé@ﬂ'rﬁ}?ﬁﬁ&mﬂo@,aapéﬁ:@?ﬂﬁﬁ,s stesas-dihef @leBiunfi 9. 3 1s a
pl'an vi ew showi ng an exanpl e of the configuration of an in-bay connection
panel Sandli g. s#ghsl aopRIERgely ¥osveRyW of Afy ebecddQvnG rdlPahaksr 11 (12)
viewed fromthe backside. 15 Fig. .5 is a perspective view show ng an
exanpl ecof ndheanstindt gpmir=0ms0f sachbadcadap! erhdounkdidn @£ 6A is a plan
vi ew showi ng an exanple of the configuration of an adapter interna
connect ppoceanbhg I&A ifdd sGBnks Aapl BB ¥hengShowhi@can aexanpl enof the 20
configuration. of an adapter back panel 15B. Fig. 7 is a perspective view
'showi ngwhheh bialye astdpt-eragpexatfshayi ognactesovaht & baglke panghidh. .

the other apparatus is not connected.




Fig. 8 is a perspective view showi ng the bay adapter box 14 having the
renovabl e adapter back panel 15B. 25 Fig. 9 is a perspect 2VBepteahersioon ng
an exanple of the 21 Septenber 2005 - 11 configuration of the back panel
15 having novable termnals. Fig. is a sectional view show ng the. back
panel 15 having the novable termnals. Fig. 11 is a sectional view show ng
t he back panel 15 having the novable termnals.. Fig. 12 is a perspective

Vi ew show ngnaagLhienq xampher olx L SfoGQMREALT 4t | Ol Ofs ey back panel 15

havi ng the novable termnals. Fig. I ncl udes perspective views show ng

yet anophetessihxuppRlkerof éﬂ’lech%%frtegeﬁét1&%&1&*}%9%&%%' 15 having

the novable termnals. Fig. 14A is a perspective vie ow ng an exanpl e

of theppotdd HRbiFoAnOinpuc AiReGhi 9 BLebfidhke Hign 44Bii$: aperspective
vi ew showi ng an exanple of 15 the configuration of a patch plate 83. Fig.

14C i s Seshrit ftinedishons Nge b ra%anBleaffl at NemdaqRf bgg{»%i&{l idhe patch
plate. 83. Fig. 14D is a plan view show ng an exanplie of- the

confi gutas i e fafictbacpatwhid] alre 83mpdPedi th sHEN:S By PEESREGH), Ve View
showi ng an exanple of- the configuration of current-carrying sections 89.
Fig. 1%né thdliegktdsagiamm ShowoRgrabt eXaiple Rftet-Rened 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, 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 operation unit performs the

signal processing in accordance




el ectrical configuration of the bay-structure television set. Fig. 16 is a
bl ock di agram showi ng an exanple of the 25 configuration2o8emedhbersiogpal
processor 106. 21 Septenber 2005 12 Fig. 17 is a block diagram showi ng -an_
- exanple of the configuration of the electronic apparatus 11 (12). Fig. 18
.is a flowhart describing processing by the TV =-signal processor 106

(el ectronic apparatus 11 (12)) Fig. 19A is a diagramfor describing
i-ndependent processing by the TV signal processor 106. Fig. 19B is a

di agram for describing i ndependent _pjgcessi ng by the el ectroni c apparatus
11. Fig. 20 is a diagramfor describing cooperative 10 proce55|ng by the TV

si gnal. processor 106 and the el ectronic apparatus 1.1. Fig. 21 is N
~a..flowhgrt ges§{|b|n erative processing perforned by the TV S|gnm
~ process®F "1 0B &t T he e% U o U Pak RS oW chEngimp the a di agram

showi n the . configuration of a signal processing circuit :
113. F?% yiﬁcs‘gp%o%ﬁo% zﬁr’%%cﬁ/ﬁlﬁﬂl din amAEBmitite  confi guration of
a lear t for earni ng tap _coefficients-to be stored in a - -
‘coef fi g’ ?ng (% eucn]i ZﬁSJ 831}‘3 FEOFF TG 4% wchart describing
Iearnlng processing by the | earning apparatus Fig. 25 is. a.block diagram
showi ng ' an exanpl e of the o

5 Brief Description of,therDrawings
'Fig. i is a perspective view sthing'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-showiag the bay-structure
7 iO‘ television set having electronic'apparatuséa stered therein.
Fig. 3 is arplan ﬁiew showing an exampla of:the |
éonfiguratiqn of an in~bay connectioa—panel.S- |
Fig. 4 is a perspective view of aa electronic aﬁparatus
11 (12} viewed from the backside. | |
15. Fig. 5 is a .perspective view showing an example of the
coﬁfiguration of a bay adapter box 14. |
Fig. 6A is a plan view showing an example of the
conflguratlon of an adapter 1nternal connectlon panel I5A.
Fig. 6B lS a plan view shOW1ng an example of the
20 ) configuratlon.of an adapter back panel 158
Flg 7 1s a perspectlve view ShOWlng the bay adapfer
box 14 hav1ng a removable back panel 15.
Fig. 8 is a perspective'view showing the bay adapter
box_l@ having the removable adapter back panel 15B.

25 Fig. 9 1is a_pérspective view showing an example of the




‘configuration of the coefficient storage unit 135. Fig. 26 is a flowchart
describing processing by the 2.5.' signal processing cirguStptdhBerizoobudi ng
~a, classification 21 Septenber 2005 - 13 adaptive processing circuit. Fig.
27A is a diagram for describing i ndependent processing by the TV signal
processor 106. Fig. 27B is a diagramfor describing i ndependent processing
by the electronic apparatus 11. Fig. 28 is a diagramfor describing
cooperative processing by the TV signal processor 106 and the el ectronic
- apparatus 11. Fig. 29 is a block diagfam showing an exanple of the. 10
~configuration of an enbodi ment of a conputer according to the present
~invention. Best Mdde for Carrying Qut the Invention Fig. 1 is a perspective.
vi ew showi ng an exanple of the 115 configuration of an enbodi ment of a
bay- st riRtUrE e e Siforfhes diacde comdilng X datiapmesaitld meemtiined.s A TV
‘(Television%“rack 1, .which is a casing of the ~aEparatusl_is provi ded with
a CRT (Cat h6d€. Riy‘fuBefestighali Néeberbering- the bpgsr ppoeti dh of the
front face _and.L 20 ft) channel and R (Right) channel speakers 3 on the
left ART PR bﬁéRFefml ¢J-ower portion of the front face of the TV

rack 1is @E8Y'??di¥‘5hs%& igggi éfbw4gho$£%g4gae4géc%rbgngf'15

5 having the movable terﬁinals.
| Fig. 12 is a perspective view showing another example
qu the configuration of.the-béck.panel lS.havinQ fhe movable
terminals. |
| Fig, 13 includes'pefspéctive views showing yet another
10 example of the configuration of the back panel 15 having the
movable terminals. | | | |
fig. 144 is a'péfspecfive ﬁiew showing an example of
the configuration .of a connection plate 81. )
Fig.,14B is a perspective view showing an exaﬁple of
15 the configuration of a patch plate 83. |
Fig. 14C is a side view showing anlexamplé éf'the-
configuratiqn of the pafch plate 83. | o
Fig. 14D is a plan view-showinq an exampie 6f‘fhé'
‘configuration of thé'patch'plafe 83. o |
-20  Fig. }4E'i$ a.perspective-viéwlshowing an example of
the confiquratiop of cufrent~carrying sectidﬁé 89.
Fig. 15 is a_block diagrém showing an egamplejofrthé-
electrical éonfigufation‘éf fhe bay-structure télévision_set.
 Fig. 16 is a:block diagraﬁ showing.an example of the

25 configuration of a TV signél processor 106.




Hereinafter, the bays 4A to 4F ‘are referred to as the bays 4 25 when it is
unnecessary to distinguish. one fromthe others. 21 Septenb8ept2@b& 20054 - ‘
The bays 4 are formed in the shape of cavities so as to store electroni.c
- appar atuses such as a digital VIR and a DVD pl ayer which operate

i ndependent |y and which have at |east one signal termnal, which is
exposed to the outside, for receiving or outputting signals. The internal
front face of each of the bays 4 is provided with an in-bay connection
panel 5 (Fig. 3), which wll| be desci$bed bel ow, having a connection

term nal connecting with a signal term nal of an electronic apparatus
stored in each of the bays 4 10- A bay 4G which is also forned in the

shape of a V|t i.'s pr d at the right front side of the top face of -
the TV rac &ﬂe r&aé gﬁ %aﬁaaﬂﬁaaosapwaps SRaf&amed el afgshecavities so

as to stor(ﬂgh}]rlef_lé tllé)vnglﬁyépt%eggeleé et§tcélon| cg%pparaisyuslgz ésuech as the digital
VTR, th e SRR AR t-o store a. :
relat I |1 ;¢l ggt t h PDA
(Personal " Of 5Bt at Sad8) B0 RN -RARE PREErFTBTRgT BrRe hayaCPYE ROt ded | w th
e et S Ll S R S R s ks ol AR AAR

si gnal -an el ectronic appara Si nce the

Al e R e e A M
_ COUnerﬁ@&eB%ﬁﬁb by Eﬂ%-@@ysﬁgngﬂfk%%%es%%q]ﬁ@%.Ln bay . .
‘ Eig. 19B{is a diagram‘for describing independent
processing by the electronlc apparatus 11.
Fig. 20_is,a'diagram for describing cooperative
ilO processing by the TV signal processor 106 and the.eleotronio
apparatus 11. | |
Fig. 21 is a. flowchart descrlblng cooperatlve
processlng performed by the TV signal processor 106 and the
electronic apparatus 11. '
-15A : Fig. 22 is a diagram. show1ng an example of the
coaflguratlon of a signal proce551ng c1rcu1t 113.
Flg 23 is a block dlagram show1ng an example of the
conflguratlon of a learnlng apparatus for learnlng tap
'coefflc1ents to be stored in a coefflc1ent storage unit 135.
.20.- Fig.. 24 is a flowchart descrlblng learnlng proceSSLng
by the learnlng apparatus | |
Fig. 25 rs_a.block diagram shdwlnglan example of the
conflguratlon of the coefficient storage unit 135
Fig. 26 13 a flowchart descrlblng proce551ng by the

25 signal-prooesslng circuit 113 1nclud1ng;a.classaflcatlon




connection panels 5 in the bays 4A to 4F, which. connect with 25 the signal
termnals of the |arge el ectronic apparatuses 21 Septenbell 86fbmberlZH0s5such
as the digital VIR Fig. 2 is a perspective view of the bay-structure

tel evision set shown in Fig. 1 in which electronic apparatuses are -stored
in the bays 4. 5 In the enbodiment of Fig. 2, electronic apparatuses 11
.and 12 are stored. directly in the bays 4A and 4D, and an .electronic

- apparatus 13 stored in a bay adapter box 14 is stored in the bay 4B.
Specifically, the electronic apparatuses 11 and 12 are 10 el ectronic

appar atuses conpliant with the bay-structure television set (for exanple,
electronlc appar at uses manufactured by the sane manufacturer as that of the

bay- tel evi set thout the use of. the bay adapter box 14,
éf’ti’&%%‘?e rocé?guse% rﬂ Jg! : . :

the el nic para 12 can be 15 stored directly in the bays
4. In (;ontra-gﬁT éqﬁjbeLlse aatp%r atdéssclr% '15 an- e ectronl c appar at us not
conplirant wit th ay s ruc eIeV|S|on §5% an-’

el ectr ny§a§f urer dlfferent fromthat of
t he 20q%¥y struc ure EQ?EVISIO set u5|ng he bay adapter.box 14, the
el ectroni c appar atas ;13 £aN N -5 @o@d cfe%ctrjl%ll?l%y itde E %e?i%ert ures of the
- bays A (the.sane applies to the bay 4G can be “provi th covers,
~si el arptrdddiing by the electronic apparatus 11.
Fig, 28 is-a diagram for describing cooperative
preceSSing'by the TV signal processor 106 and the electronic
- apparatus 11. |
Fig. 29 is a_block,diagram showing an example of the

10 conflguratlon of an embodlment of a computer accordlng to

the present 1nventlon

Best Mode for Carrying oOut therlnvention
‘Fig. 1 is a perspective View showing an example cf the
jiS' configuration of an embodiment of a bay~etructure television
set according to the present invention. |
: A TV (Television} rack l“whicn ie—a casingrof.the
;‘anparatus, is provrded w1th a CRT (Cathode Ray Tﬁbe) 2 at
B the center of. the upper portlon of the front face and L
Vi?Q (Left)achannel and_Rl(ngnt) channel_speakers 3 on the left
"~ and right of the CRT 2. | - |
'"The lower portlon of the front face of rhe TV rack '1 is
prOV1ded with six bays 4A, 4B, 4C 4D, 4E, and'4F-
‘ Here1nafter, the bays 4A to 4F are referred to as -the bays 4

25 when it is unnecessary to dlstlngULSh one from the others




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 21 SeptenbeRl 26fbmberlR05
havi ng no el ectronic apparatus stored therein. Fig. 3 is a plan view
showi ng an exanpl e of the configuration of the in-bay connection panel 5
provided on the internal front face of each of the bays 4. 5 The in-bay
connection panel 5 has terninals for exchanging signals anong el ectronic
appar atuses,. such.as RGB (Red, Geen, and Blue) output termnals 21, RGB
input termnals 22, audio output tefginals 23, audio input termnals 24,
an output S (Separate (Special/Super)) 10 term nal 25, -an input S term nal
26, an |EEE (Institute of .Electrical and El ectronics Engi neers) 1394
termnal 27,_.a -USB Uni versal Serial Bus) terminal 28,. and a power
terninal 29T ?h?aﬁéB o&FﬁutOF@€ﬁ|H§l§h215 ﬁ@et@ﬁnﬁﬁaueléerSQSaeutputt|ng

RGB S'%ﬂ?ls are ina e 5| nal s (i.mage data) obtained by the
bay-str @[}iﬁee e‘ézl it @énsuélre@tsr Ghidd drpdr A Bs 28doee®VPn t he bay
4, The Qﬁ§ term als are rmnals for inputting . RGB: signals
ou put e e 4 ik RF A RL RS ke By 2% d26RE 20

?ZWE;FI? g ey %S%&céhiﬁi‘é%é%s%ﬁé SR 5 e Sy e
baygst @éeeqrvemtgeloe:vloet%t%%gr 2812 LGOS FRRAT BLURSEQLET LN the bay
. .The audi o I nput _ , ’

- each of the bays 4 is provided with an in-bay connection
panel 5 (Fig. 3), which will be describedrbelow, having a
connection tetminal connectinq'with a signal terninal of an
electronic apparatus stored ln'eacn of the bays 4. -

10 A bay 4G, wnich is also formed in the shape”of a cevity,
is provided at the right front side of‘the top face of tne

TV rack 1. Wherees the.bays 45 toléF are shaped as large
cavities so as to store relatively large electtonic

apparatuses such as the digital VTR, the bay 4G is shaoed as

15 a small cavity so as to store a relatively small electronic
apparatus such as a.cellular phone-or e PDA (Personal

-Digital Assistantj. The interlor of_the bay 4G is.proeided

with an. in~bay connection.panelehaving aiconnection tetminal

- connectlng Wlth a- 51gnal terminal of an electronlc apparatus
2Of stored thereln _ Slnce the in- bay connectlon panel in the
bay 4G connects with the SLgnal termlnal of the small
electronlc apparatus such as the cellular phone, the iri-bay.
connectlon panel in the bay 4G dlffers from the in-bay
connection panels 5 in the bays 4A.to 4F, which connect with

25  the 51gnal termlnals of the large- electronlc apparatuses




termnals 24 are termnals for inputting Land R channel 25 audio signals
output fromthe electronic apparatus stored in 21 Sept enb@t Sg@esber 2005 t he
‘bay 4 to the bay-structure television set. The output Stermnal 25 is a
termnal for outputting a |lum nance signal and a color signal, which are

i mge signals obtained by the bay-structure television set, to the

el ectroni.c apparatus 5 stored in the bay 4. The input Stermnal 26 is a
terminal for inputting a |um nance signal and a col or signal output from-
the el'ectronic apparatus stored in_the bay 4 to the bay-structure
television set. The IEEE 1394 terminal 27 is a termnal for performng
communi cation conpliant wth the 10 |EEE 1394 standard between the
bay-structure tel evision set and the el ectronic -apparatus stored in the bay
4. The WsH aerthn&igdals VdR-erminal for perform ng comunication
conmpliant with the USB standard between.the bay-structure television set
and the. el &¢@rori dSappRPAERECSEFFedirn PhethesbpsysaruTherpower t er ni nal

; 29 is a. term.nal faqr supplying. power fromthe bay-structure television
set.tcthﬁ§v%§%9ﬁ|5 '@%@&%bdfbga§ﬁsﬁoﬂ€dWﬁlﬁhtﬁée§5yoﬂécln t he enbodi ment

. of Fig. the RGB qutput termnals 21, the RE&B input termnals 22, the
audi0'6%§%ﬁﬁgﬁﬁﬁﬂﬁ_ﬁéfés rf?;lphghﬁu&ﬁasiﬁput termnals 24, the output S

terg nal 25; N .S term-nal 26, the IEEE 1394 term nal 27, the USB

ter%}na! 28Fna%§gth§8§§ﬁ§?hﬁegh?%29‘25'a?geﬁkgﬁ%%%daQPF¥?Eps?%-b%y

Connec%h%nl@a%§E_%t%&eBTQQ?%%%E&nﬁg RER! ba9954a ang 4D, .and an

electronic apparatus 13 stored in a bay adapter box 14 is

'stored in the bay 4B.
, Specifically, the electronic apparatuses 11 and lZIare
10 electronic apparatuses compliant with the.bay?étructﬁre
television set (for example,,electronic apparatuses
' manufactu;ed'by'the same manufaqturer as that of the bay-
structure television seﬁ). Without the use of. the bay
'adapter box 14, the electronic apparatuses 11 and 12 can be
15 stored directly in the bays 4. | |
| . In contrast,ithe electronic apﬁaratus 13 is an
.electronic_apparatus not compliaht with the bay-structure
feléfision set (for example, an électfonic apparatus
~ manufactured by a manufacturer differéat'ftom that bf the
20"bay#at;uétﬁre-television sel) ., iBy using the bay adapter .box
14; thé electronic apparatus 13 can:be Stored'in-therbay'4ﬁ.
Tha apértures of the baya'é {the same applies to the
abay”%G) can be provided with covers, aimiiar‘to_that
- provided at a tape insertion slat of a VIR. -In this case,

.25 . the;dUSt canlbe‘kept out . of the interior of the bays 4




Fig. 4 is a perspective view of an exanple of the .25. configuration of the
el ectronic apparatus 11 (12) conpliant 21 Septenber 2005 21 §gptembert200Be
bay-structure television set, which is viewed fromthe backside. A back.
panel of the electronic apparatus 11 is provided with RG input termnals
31, RGB output terminals 32, audio input terminals 33, audio output :
termnals 34, an input S termnal 35, an output S termnal 3,6,. an | EEE

. 139.4 termnal 37, a USB termnal 38,: a power termnal 39, and the like.
The bays 4 of the bay-structure teleyision set are each formed with a size
capabl e of storing the electronic 10. apparatus 11. The RGB out put _
terminals 21 to the power terminal 29 of the in-bay connection panel-5 are
di sposed at positions to be electrically connected with the RGB input
term ndl&7 W 8 HEGFFREE ¢ ePFiaFalt U9 séo rekle tdkeetineni ¢ apparat us 11 when
the electronic apparatus_11 is stored in 15 the bay 4. Accordingly, the
el ectroni c dpfardt tSed Ri2Bnyiey ebapingnenvexamphe ®Byteeructure o

“television set are qe%j ed to be electrically connected with the B
: bay-stﬁﬁ%ﬁﬂﬁ%l l@@l?lp%%§eﬁnwpﬁﬁb&Pnﬁ§Fﬁ@08aBP€§1b§ BrApigest 6ning, by a
20, oSt WSSt IOl B0 aus U L0 e By, B Storinothe
‘telgvision sgl. %ggﬁa@ EShHEBLSoAPRANGT VS eR- 41 8T 44 87§ £ ect rical Ty
' exChanging signals among electronic apparatuées,_sﬁch as RGB'
'(Réd,‘Green, and Blue) output terminals 21, RGB input
terminais 22, audio output terminals 23, audio input-
terminals 24,7an output 5 (Separate (Special/Super))
‘10 terminal 25, an input 5 terminal 26, an IEEE (Institute of
| ,Electrical.and Eléctronicé Engineérs) 1324 tefminal 27; a
- USB- (Universal Serial.Bﬁs)-terminal 28, and a power.terﬁinal
29. - |
The RGB out?ut termihals 21 are tefminals for
15 6utputting 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'gGB input
terminals 22 are terminéls fof inputting RGBusignals.oﬁtput
. from the electronic épparafﬂs stbréd in the.bay 4-to:the
ZOﬁﬁbay—sﬁructure_television set." The audio output términ&ls 23
Jare terminais'fqr'Outputting.Land R channei audio‘signéls
obtained by the-bay—structﬁre television set to ‘the fl
‘electronic a?paratus stored in the bay 4. The audiouinput
- terminals 24 are terminals fof inputting'L«aﬁd R .channel

25 audio signals output from the electronic apparatus'stored in




other via the bay--structure television set. Accordingly, 25 the '
el ectroni c apparatuses 11 and 12 can be electrically 21 Sgpsqﬁagbnggg - 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 descri bed
above, el ectronic apparatuses can be electrically connected with each
other by sinply storing, by. the user, the electronic apparatuses in the

- bays 4. Wen an electronic apparatus stored in the bay 4 is, for exanple, a
pl ayback-only el ectronic apparatus, $ ch an electronic apparatus is not
required to have input termnals 10 for inmages and audio. At the sane
time, the playback-only electronic' apparatus is not the only apparatus to
be stored i.n the bay 4.. For exanple, an el ectronic apparatus capabl e of
both ridtordhd divd fhlcayia simrrdiuse ardie Iser istiomedie tSucten difpeltect roni ¢
apparat.us is provided with both input termnals and output term nals for

i mges @A &° Proeferta@siinalhEqm-cydypuddrimacts drimipenete Si(Riag. 3)
provided jn the interior of each of the bays 4 has, at positions
corresﬁdﬁhiané:-ot 4 SR s WA 1258 d@adenise 2@ lap sdrtatiumesk tyhdthecan be

~.stor edbi n _t'f{&. b%\c/I 4, tﬁr m.nal s el.ectrically connecting with the termnals
of the AT IN G P& ISES S5kt 1Hios thgs el esdmeondic Emparartiisnal s |

Proyi ded,,Qn e ki BaY, GONNGEH 9 RARe 3, TR PG 1l ¢ depending on
for inputting a luminance signal and a éolor signal §utput
from the eiectronic apparatus stored in the bay 4 to the
'bay—struCtﬁrejtelevision set. ‘The iEEE 1394 terminal 27 is
a terminal for pefforming commﬁnication compliant Qith the

10 TEEE 1394 standard between the bay~sttu¢tufé télevision.set
and Ehe electronic apparatus stored in the bay 4. The USB
terminal 28 15.5 terminal-for performing éoﬁmunicétion

"cdmpliant.with the USB standard bétweeh the.béy-Structuré
television set and the.elegtronic apparatus stored in the

15 bay 4. ‘The-pOWer terminal 29.is a‘termiﬁél for supplyiﬁg
power from the bay-structure television set to the
electronic aﬁparatqs stored in the bay 4.

In the-embodiment of Fiqg. 3; thé RGB Qutput:terminéls
21, the RGB.input tefmiﬁals 22, the audio.OUt?utIterminals
-20l‘23; the audio-input terminals 24} théloﬁtput‘s terminal'25,
‘the input § terminal 26,.the'iEEE‘1394 terminal 27, the USB
termiﬁal-QB, and the power.terminal'29-are disposed on the-
_infbay connection panel 5 at predéterﬁined positions.
'Fig. 4 is a perspective view @f-an example of the

25 configuration of the,electroniC apparatus 11 (12) compliant.




~the electronic apparatus stored in the bay 4. However, this .25 is not a
probl em 21 Septenber 2005 - 20 - As described above, the2kBegembeai2)05
apparatuses 11 and 12 are conpliant with. the bay-structure television.
set, and the RGB output termnals 21 to the power term nal 29 of the
~in--bay connection panel 5 are arranged at positions to 'be 5 electrically
connected with the RG&B input terminals 31 to the power termnal 39,
respectively, of the electronic apparatus 11 or 12 when the el ectronic
-apparatus 11 or 12 is stored in the,pay 4. By sinply storing the
el ectronic "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
wi'th tHe Baytha hestuterueiwsg sioesetionVest t hehid ect rovedppamt us 13 is
stored directly in the bay 4, the 15 termnals of the electronic apparatus
13 may W5t ckdicd@rical |y connected with t he corresponding term nals of
the in-bay connection panel 5 because the.termnals. are arranged at
different plsPRCEn®anREr &L |HhReRy eChipn iCeripraled Ust 1ilhd sepsovidatc
apparatus |1 re not connected 20 with the corresponding. termnals of the
~i-n- bay ‘Edrh &?p&%éﬁe@‘l“laﬁes ellec thiHhi Eppara i e 1642 .cawsliicant wi t h
‘ the S-b ayr npsl_{[tr Lf:cet Hih a;[ 1esI %VSJ ,S ! a%raisoe to u(i:%rﬁl tb % eerér-lnsiI nlay 1 sé.1 rgql 'e | aei\rlc 'tirnlp?.lei}:l _ lSy '
terminal 35, an dutput 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-tc be é1ect:ically connected with the RGB input
terminals 31 to‘the'poWer terminal 39 of the éiectronic
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—structufa television set are designéd
to be electrically connected with the bay—structure
:telévision set withoqt using cables by Simply'storing, by a

.20. user, the electrqnic apparatus 11 in the bay 4. . -

By Stcring‘the electfonid apparatuses: 11 and 12 in the -
bays 4 of the bay—struéture.telévision set, the électronic
apparatuses 11 and 12 are-electrica1ly connected with each

other via the,baynstrucfure television set. Accordingly,'

25 the_electronic apparatuses 1l and'12 can be electrically




connected with the bay-structure tel evision set using the 25 bay adapter
box 14. 21 Septenber.2005 21 Specifically, Fig. 5 is a p2rSgsgcnbauc(00bew
showi ng an exanple 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 el ectronic 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 television set. AccogdiggLy, the electronic apparatus 13 is
el ectrically 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 i n-adapter connection panel
15A whosBHeEd $Tide Fades BhRr SiothadA & ide amb las ddaptieplyack panel 15B
whose 15 front side faces the backside of the bay adapter box 14. In other
~words, VNI hAY tHE Hsir 14k sideFiratie rapaddptaas Hoxntl 1i%s t he
front, the in-adapter connection panel 15A is provided at the front side

- and t het™ dd¥pt¥Y etk panel 15B is provided at the backside. 20 Fig. 6

includes.pr§p viems.ﬁh,mﬁgg exangles of .the configurations of the _
" in-adapter £8nAEEEES e%aﬁ Vs ACAftE TIPS CadRPEERLHEER FAReP15B. As in the

e'egtffgﬂéegy¥§§f¥§“%5§%eééga*dlf§9%Bﬂﬁq other by simply storing, by

| ' ‘the usef, the electronic apparatuseé in the bays 4.

When an electronic apparatﬁs_étored in the bay 4 is,
for example, a‘playback*only eléctronicrapparatus, such an
electronic apparatus is not required to have'input'terminals

10 for images and audio.
| '_At-thé same time, thelplayback—only eléctfonié‘ |
apparatds»is not the bnly_apparétus to be stored in ﬁhe_bay
4. For example, an eléctfonic apparatus éapable-of both
recording and playing signals may be stored. Such an |
15 eléctronic apparatus is provided with both inpuf'terminals
- and output terminéls for iméges and audio.

Preferably,-ﬁhé in-bay connection panel 5 (Fig. 3)
provided in the interior of each of the'bayé 4 has,.ét
positions corféspondingvtb terminals df all eledtroﬁic.

'-;20 appératuses that Can~belsﬁored_ih the bay 4, terminals
elect;iéally cOnnectihg‘with7the-termiﬂals-of tﬁé-électronic
apparatuses. Ih this case,Aséme éf the-tefminals provided
oni . the infbéy-connection.pénel 5 may be idle depéhding on
the ‘electronic apparatus stored in the bay 4. _Howéver, this

‘25 is not a problem. -




connecti on panel- 15A has correspondi ng connection termnals 25 at _
positions to be connected with signal term nals provided 2L S8gpnbert052005
- 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 ¢ apparatus) when the non conpliant electronic apparatus is stored
in the bay adapter 5 box 14. Non-conpliant electronic apparatuses have
signal termnals arranged at different positions, for exanple, depending
on the manufacturer. As shown in Fig,,6A, for each manufacturer, the

i n-adapt.er connection panel 15A has ?L% term nal s connecting with signal
‘ternminals provided on the back panel of the non-conpliant. electronic
appar at us manuf actured by ‘each manufacturer, the termnals of the in-
adapt.er conRéctiessrginel aboKepeithg gleshgedist apphaxetiuspesiii end
correspaondi ng to the signal term nals of the non .15 conpliant electronic
appar atlifs . 248 FOmA LeHgwd itk ddeep ey — tommdcticon ed@vdlss onl Seftor andnconpl i ant
el ectrqnic %gparat ses mgnuf actured by manufacturers A, B, and C In
contragth,e FEE AR Y I 58 gnagls 4lhd o SoNsac ik epanrer 1188 pds tReB i nput
‘termnals.41 to a paver. term.nal 4'9 20 at fixed positions corresponding
"to t heé RES Yot C?Cé% r?é?‘lnselz% 5 % fe FORE Edr meRalt1295pteviPged on t he

ey S o h O 4 ) o0 B B, Bt nite o
| . the power terminal 39, respedtively,'qf the electronic
apparatus 11 or 12 Whenithe electronic apparatus 11 or 12 is
" stored. in the bay 4. By simply_stéring the electronic
aﬁparatusés 11 and 12 in the bays 4, the electronic
10 apparatuses 11 and 12 can be electrically connected with the
: bayuStruétureitglevisién set. | |
In contfast, the electfonic.abparatus 13 is not
compliant with the‘bay—étructure teievision set. When the
electrqnic.appératué_l3 is stored directly in the bay 4, the
15 Eerminals of'therélectronic apparatus‘IB may not be
_electricaliy-connectéd with the corresponding terminals of
the in-bay connection panel 5 because the terminals are
_érranged at_different‘bositidns. More;likély, many
-terminals of’fhé élecﬁrdnic apparatﬁs 13 are not_connectéd
20 with the cofresbonding.té;minals‘of the in-bay gonnection
© panel 5. | |
The élécﬁronié‘apparatQS'IS not'éoméliant with the bay-
“structuré te;evision set'can be easily and electrically
cohnected with tﬁe bay-structure television set ﬁsing;fhe

25 bay adapter be’i4{




. panel 15B can face the in- bay connection panel 5 in the by 25 4, the RGB
input. termnals 41 to the power term nal 49 21 SeptenberZBSQﬁmﬁ&xzpﬂﬁV|ded
on the adapter back panel 15B are..electrically: connected with the RGB
output. terminals 21 to the power termnal 29., respectively, provided on
t he in-bay connection panel 5 in the bay 4. 5 The term nals provided on the
i n-adapter connection panel 15A are connected with correspondi ng ones of
the RG input termnals 41 to the power term nal 49 provided on the

adapt er back panel 15B. Even a non-conpl i ant el ectronic apparatus can be
.-electrically. connected with the bay 10 structure television set (and,
“furthernmore, with another electronic apparatus stored in the bay 4 via the
- bay- structure tel.evision set) by storing the non-conpliant electronic
appar at us i APERéfhgyladaptes - béx1§4a RavFRECEhee | Vil edapheriz®miect i on panel |
. 15A correspondljp to the non 15 conpliant electronic: aBparatus and by

storlnfﬁﬂﬂP §’ &Qﬁt&PnﬁéﬁufétH§@lﬁ§ {the ﬁéﬁ-é@ﬁﬁt?ﬁn ogl é8tronic
- apparat us _ d therein 'Q Xh . Accordi ngl t he user. can easily
establ i sh alBGnRe¥t FOADHFFhS gﬂ %@F?&ﬁ SAph o?’nl‘&a‘éjp’b\é\r%{tfad%e 20 As
descr b e, e oo U lsetcon e poaciie chp s e
In gh'%f%%§¢$;de 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 theebay—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 inhadapter-connection panel lSA.wnose_front side
faces the slot 14A side and an adapter back panel:iSB whose
15 front side faces the backside of the bay adapter box-l4. In
other words;‘given that the slot 14A side of the.pay'adapter
box 14 is thelfront, the inuadapter connection panel 15A is
prov;ded at the front side and the adapter back panel 15B 'is
_ prov1ded at the back51de
:20, Fiq 6 includes plan ﬁiews.showing examplesrof.the
conflguratlons of the in-adapter connectlon panel ISA and
the adapter back panel 15B.
As in the electronic apparatus i3 the in—adapter
connection’ panel 15A has correspondlng connectlon terminals

25 at. p051tlons to be connected with 51gnal termlnals provided




- the user nust prepare the overall bay adapter box 1.4 having the
i n-adapt er connection panel 15A corresponding to the 25 n2hSestambera005
el ectroni c apparatus.. 21 Septenber 2005 - 24 - For exanple, as shown in

- Fig. 7, the bay adapter box 14 can be forned using the rempvabl e back

panel 15, which can be renmoved fromthe remai ning section. In thi's case,
the user -is not required to prepare the overall bay adapter box 5 14 for
each manufacturer of non-conpliant electronic apparatuses. It is only
necessary to exchange the back pane},15. In this case, the
.non-conpliant-electronic apparatus may 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 term nals on the backside of the
non- corfft i @t RSt appdy flestuonist repamsrtds nofre covw-ldemtl i ant _
el ectronj paratu may be connected with the bay-structure tel evision set
by storf Jn%‘ % have - 1l & SR A Lot S taddysrerl nedik ex4 tiedeirrgdt he non 15

conpl i ant eIectronlc a pa stored therein. AIternatlver, t he _
non- coﬁﬁ?ﬁ%ﬁt %ﬁ%) Q%%F BEPAEEHEdt @SR (het ReTbay- st ruct ur e

tel evision set in with the non- conpllant
el ect r o4 5b é@ S, {ﬁé:ﬁggﬁlﬁgﬁgllf55ﬁ8§|%glph§hﬁ bayapfeptss
congect]gn ]gﬁnel 15A connected with the non- conpliant .electronic
apparatus e back panel 15 may be forned' by integrating the in-

Nen*compliant electronic apparatuses have signal
termihals arranged at different positions, for example,
depending on the manufacturer._ As shewn in Fig. GA, for
each manufacturer, the in;adapter coanection panel 15A has

10 terminals connectlng with 51gnal terminals prov1ded on the
back panel of the non- compliant electronlc apparatus
mandfactured by each manufacturer, the termlnals of the;ih—
adapter cOnnectidn panel 15A beiag arranged at.fixedar-
positions corresponding to the aignal termiaals of the non-

‘15 compliant electronic apparatus. Fig. 6A shows in-adapter
connection panels 15 for nonQCOmpliant electrenic

" apparatuses manufactured by manafacturers.A, B, and C.
| In cdntrast, as shown ianig7:6B,'the adapter back '
panel 15B has RGB inpat terminals 41 to a.power terminalr49

20 . at fixed positions correépoﬁdiag'tq the RGB odtput termiaals
21 to the power terminal 29 prqvidéd on the in¥bay
connection panel 5 (Fig. 3)'in“the bay 4. By storlng the
bay adapter box 14 in the bay 4 so that the adapter back

_panel 15B can face the ln—bay connectlon panel -5 in the bay

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




adapter connection panel 15A and the adapter back. panel 15B. .
Alternatively, the in-adapter connection panel 15A and t h2l 3bptadb@t205back
panel 15B can be renovabl e. 21 Septenber 2005 -- 25 For exanple, as shown
in Fig. 8 the back panel 15 nay be forned so that only the adapter back

- panel 15B is renovable fromthe bay adapter box 14. In the enbodi ment of
Fig.. 8, the renovable 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;46A including a plurality of fenale
pi ns. when the bay adapter back panel 15B is attached to the bay adapter

. box 14, each nmale pin forning 10 the nale pin group 16B of the adapter back
- panel 15B is engaged with the corresponding female pin formng the fenale
Cpin gr OQPE"T@@%OQ htg"%a%ﬂ%taep‘f dagoranel this afeclkicatisalisonnecting the
‘bay adapt er Qgﬁyty. el, 15B and the in-adapter connection panel 15A of the
‘bay adaptBIeBE 4 tHedtt B Bihdrerindhherl it ddie tIRWERGB i nput
termnals 41 to e power term nal. 49 proyvided on the adapter back panel
15B argéerenfd%lcatlri%g;ﬂ 1N Eiiect 'V\ARW?V&CLEG%FB} milffed A%, GIHESO9R ng the

mal e pi oup .16 a terminals provided on the, in-adapter
o e o ard &

‘connect’l on pan ectrically connected 20 with predeterm ned

f I i LRG ; f ' . 16A. ' h _mal i
For o ng. the nal S oA g bt aa Cor A8t o e FE A HARE T 1288 wi (h the

POVYESQQ&QHUQS%?@%%Econnected with corresponding ones of the RGB.
input'terminals 41 to the pOwe: termiﬁal‘49 provided on the
adapter back panel 15B. Evén a non-compliant electronic
apparatus can be electricaliy connected with the bay-

10 structure television set {and, fﬁrthermore, with another
electronic apparatus stored inrthe'bay 4 via the bay-
structure televisioq set) by storing the non—compliant
electroni; apparatus in-the-bay adapter box 14 having the
in—adapteﬁ connecfion panel 15A corresponding to the ﬁon—

15 compliant electronic apparatus and by storing the bay'
adapter bdx 14 having the hon—compliant.electronic appératus
stored therein iﬁ the‘bay 4. . | |

Accqrdingly; thé user-ban.éasily e$tablish a connection
with a hon—cdmpliant eiectronic apparétus., |
: 20 | As described'above,'theihQn—compliant electronic
apparatusrcaﬁ‘easilQVbeVCQﬁnected with the bay-structure
. television set vialthe-bayradaﬁter-box_l4. In this case,
the user must'prépare the_dverall bay adapter bbx 14 having
the in-adapter goﬂnection panel 154 cofreSpbnding to the

25 non—compliant elebtronic apparatus,




pin formng the female pin group 16A of the bay adapter box 14. allows the
RGB input termnals 41 to the power term nal 25 49 provi detSepteibe 2008pt er
back panel 15B to be electrically.21 Septenber 2005 26 connected with the
correspondi ng term nals provided on the .in-adapter confection panel 15A
via the female pin group 16A and the mal'e pin group 16B. As descri bed
above, in a case in which the in-adapter 5 connection panel 15A has
connection termnals connecting wth signal. termnals of a non-conpliant.

“electronic apparatus manufactur ed_b:y4egch manuf acturer at fixed positions
~corresponding to the positions of the signal ‘termnals, for exanple, as

shown in Fig. 7, even when the LO back panel 15 is renovable, it is still
necessary to have he back panel 15 with the in-adapter connection panel 15A

‘havi ng the Eo¥nEEHAINEA ey em FAPYatlnt Fa of-i Xed thes ibaivorslapterebpandidng to the

positions of the signal termihals of .the non-conpliant electronic
appar at$ah r%uﬁ%‘ﬁ??ékfw ddth rO% viedHie dvaale erangd gl5,9 whilch pmmspect i ve
Vi ew sn:?ovvi e?[%Dan exanpl e of the 'configuration of the back panel 15
conf or A TW VoL 5 EifoI5eRRt N eL 1586 i Tappatatisless GRfuf ddteur ed by a

pluralit of (or aI-IOB- .rrarégf acturers. Specifically,.in the enbodinent of
58 9En¢ ,

Bi g, 0.u%%% dihdiar FORreR odce Ther GUiaied To b ath @ AR Eatagios

Congethi”Eoﬂxggahrmangfacturer of nonFcompliaﬁt electronic
apparatuses.’ It.is dnly;necesSarY'to exchange the back
,péﬁel 15. In this éase, the‘non—compliant'electrdnic
apparatus may be stored ih.the bay 4 whiie‘the terminals
provided on the in—adapter connection pahel 15A of the back

10 panel 15 are engaged (cdhnectéd) with the terminals on the
backside of the\non—éoﬁﬁliénf eiectronic ééparatﬁé. In
other words,'the'non—éompLiant eleétronic apparatué may be
connected with the,bayfstruéture télevision_sgfrby stéring,
in the bay 4, thé overall bay adapter-box‘14 having the non-

.15 compliént electronic apparatus stored therein.J
Alternatively, the non—Compliaﬁt électréhic.apparatus-may bé
.'connected with the bay-structure television set by Storing,
in the bay 4, aiong wifhrthg'nonfcompLiant électrénic
apparatus, thé back paﬂel:IS having the in%adapter-
ZQ .cdnnéction panel*iSA coﬁnectedlwith the nonfcompiiant
' electrQnic apparatus.- | - |
_ The back panel 15 méy,bé fo;med*by integrating the in-
adapter connection panel 15A and the aaapterzﬁaék-paﬁel 15B.
Alterhatively, the in*édapter connection-paﬁel 15A and the

25 adapter back. panel 158 can be removable.




15A and whi ch connect to signal- term nals of a non-conpliant electronic
apparatus are novable. In other words, the term nals -5. 32hBchteabaa2d0be
noved to positions connecting to ?'5. the signal termnals of the
non-conpl i ant -electronic 21 September 2005 2 7 - apparatus. In the

enbodi nent of Fig. 9, only the two terminals 53 and 54 are shown on the

i n-adapt er connection panel 15A in order to sinplify the drawing. 5 In the
enbodi ment of Fig. 9, the in-adapter connection panel 15A is nmade of a
plurality of slit plates 51. Specifbgally, the slit plates 51 are forned
by, for exanple, conductive flat plates (thin filns). Each of the slit
plates 51 has slits (holes) 52 arranged in a grid- The 10 termnal 53 (54)
can be noved along the slits 52 in the directions indicated by the arrows
of Fig. 9. FArgexppp; §faa§eéPPHﬁallW|Féﬁ -of8ra tieddaicdcwanielt A6 may adapt er

‘connect,j on_ pane| 15A shown in Fig. '9. Each of the slit plates 51 is

at't achéﬁe b%{)’iﬁ%eéjn 5 q%loﬁl& étbt?Z ad‘laffetei’lhsl?ﬂcdf dare et ést to-t he adapter
back panekf%%? o a bottompl ate 61. The insulators 62 are
arrangedat’ Thter aﬂ“& %%o ’beHmeen the slits 52 provided on
the slit plate n |nsulat|n fil 6 provi ded on the surface of the
20 slit pIa?e %E nERPREHFL T RE ?3 E3| Egﬂfv?g € FﬂéﬁF&FiﬁéCFiln166 '

pregentpsarféle fiis;: § Tsn?alro%:id%rd YA %mnpael'en%ln group 16B including a-
plurality of male pine, and therbayradapter box 14 1is
provided with.a fema;e pin grqup i6A including a plurality‘
of female pins. When the bay adapter'baek panel 15B is
attached to the bay adapter box 14, each male pin formlng

10 the male pin group 16B of the adapter back panel 15B is
-engaged w;th the correspondlng female pin forming the female
pin group 16A -of the bayradapter_box i4,,thue-electrically
connecting the . bay adapter back.panel 15B and the in-adapter
connection panel 15A of the bay adapﬁer box 14 with each

15 other. In ether_words, the RGB input termrnals 41 to the

‘ pdwer terminal 49 provided on thedadapter back panel 1SB are
:electrically connected withipredetermined male pins forming
the male pin group 16B, and the terminals provided on the
in-adapter connedfionpanelliSA are'electrically connected
.2d ”with predetermihed female pins forﬁingdthe-female'pin grdup
16A. Eﬁgagieg eachdmaleﬁpin‘formihg_the malerpin.group 158
of the adapter back panei 1SB with the corresponding female
pin'forming‘the'female pin group- iGA:of the bay adapter box
14 allows the RGB lnput termlnals 41 to the power terminal

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




electrically connected with one:. of the plurality of slits 51 .nearest to
the termnal 53. The termnal 53 (the sanme applies to the2i8eptcmbér 245 25
is provided with a stick-shaped body 63 (67) having a 21 Septenber 2005 28
_ dianeter slightly less than the width of each slit 52. The body 63
slides along the slits 51 to nove the terminal 53 to an arbitrary position
over the slits 51. Contact fittings 64 (68) made of conductors are fixed 5-
to one end of the body 63, to-which the terminal 53 is not . attached.. The
contact fittings 64 are brought inrta@ecentact w th predeterm ned-ones of
the plurality of slit plates 51. In the enbodi ment of Fi.g. 10, the contact
fittings 64 attached to the body 63: of the termnal 53 are in contact 10

With twg. sl |.at ' ottomplate 61. The pJurality of
Sit orilte®rddr ok NS Salle OB Eo St deneoRcBh Fnput T O
t er m ngj- t faves,, t iNa [ oV de n, t he. adapt er k panel
15B." Th—u%sﬁ%%]% t%jr%n% Ry e %?:}? ?Y]g‘{‘m ‘?/f;‘gc%%‘ﬁ%%? - i $HouP 1@‘%

prede@maﬁﬂngrmgyé(yiﬂlgfgﬂg}légunnterninals 41 to the power term nal 49
provi ded on the adapter back panel 15B via the -interior of the body 63,

t he cont actsf idekichgbeb4aband,t 1@ SlddsPligf €515 cHe-Redy;; EQI t he
termnal 54 is shorter than the body 20 63-o€'the tef%?%%kﬁy .. This

al $ ows:otnines cointraglankilt 1isagh68 ddmesttiort he hodha 67 @ndder fe5m nal 54 to
be in contact : ‘ o ' '
with signal‘terminals of a non-compliant electronic
,'appa:atus ménufactured-by eaéh Maﬁufacturer:at fixed.
positidns corresponding to the positions of the signal
terminéls, for example, as shown in Fig. 7, even wheﬁ the
L0 back panel'lS is removable, it is still necessary‘tb have
'the back panel. 15:with the infadépter connection panel 15A
having the connection terminals at the fixed posifions
cOr:esppnding to;thé‘Pdsitiéns‘df:the Signal terminals of
‘the non—compliédt.electrdnic appafatus ménufacturedzby each
{5 ﬁanufacturer. o |
AFig‘JQ is é-perspectivé viéw‘shQWing,an,exampléof the
A configUratiéﬁ of‘therback pahel'15tcdnf0rmin§ to.ﬁdn*
compliant'eiectronié-apparatusés manufactured by a plurality
of (or‘ali) ﬁaﬁufaefurers;' o
50 | : Spécificaliy;:in_theiembodimeht‘of Fig; 9,'£éfﬁihals 53
 and Sé‘whiCh'are'p;oVided on thé inéadapter cbnnéctiénipaﬁel
ISA‘aﬁd_which connéct'tousignal~terminais,df‘a non—ébmpliant
;electronic7apﬁaratus-ére moﬁabie;' in.dtﬁer wofds; the |
‘_termihals'BB and 54~caﬁ beﬁmo&ed téapésitions cénnécting-to

’5: . the signal terminals of the'non—compiiadf-electronié




with the. slit plates. 51 nearer to the: termnal 53 (54) than the slit
plates 51 touching the contact fittings 64 fixed to the badgefdmbér 2008
terminal 53.. Thus, the ternminal 53 is 25 electrically-connected with-the
correspondlng terninal on 21 Septenber 2005 -- 29 the adapter back -panel
"15B, and the termnal 54 is electrically connected with the correspondi ng
‘termnal on the adapter back panel 15B. The body 63 of the term nal 53
(the sanme applies to the body 67 of the ternminal 54) has an insulating.
filmon the surface thereof. This _prevents the termnal 5.3 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

“-termnal 53 side is 10 provided mﬁth, as shown in Fig. 11, a threaded screw

65. TheakpR®EtiWwy- of the terminal S3 is also threaded. The ternminal 53 is
screwed into the screw 65 of the body 63. By rotating the termnal 53 in a
countercloc%ﬁ §8e gimpeciment Wﬁeﬁiw'eﬁedohﬂﬁnthﬁetwermemmhnésssﬁde t he

screw 15 js | oosened, and, as shown in Fig. 11, the ternminal 53 is

separ at f%rﬁ%eh%%.%ﬂ £i1) rﬁ@@tﬁfd Qo asirica Pkt tiSfgs 64 of the

- body 63 a %ﬁparat% {r%%%}he slit.~plates 51. Accordingly, ‘the termninal
53 al %ﬁ BSOS novabl e along the slits 52. 20 In the

e et 2 S b AR B Ta o ch" RO ap L Z3E DS !
panel 15A is made of a plurallty of slit plates 51.
SpeCLflcally, the Sllt plates 51 are formed by, for
example, conductive flat plates (thln fllms) Each of the
slit plates 51 hasrslits_(hqles) 52‘arranged in a grid. The
10 terminal 53 (54) can be moved along the slits 52 in the
directions ihdicated byﬁthe:atrOWS of ftg 9.
.Fig. 10 is a sectional v1ew of a 51de face of the in-
adapter connection panei 15A shown in Fig. 9.
Each of the slit plates 51 is attached between
15 insulators 62. The insuiator 62.nearest to.the adapter back
panel 158 is fixed to a, bottoﬁ‘plate'61 The lnsulators 62
,are arranged at lntervals larger than those between the
slits 52-prov1ded on the sllt plates 51.
An insulating filmVGé is'provided on the surface of the
2Q sllt plate 51 nearest to .the termlnal 53'(54)' VThe
lnsulatlng fllm 66 prevents the termlnal 53 or 54 from belng
electrlcally‘connected‘WLth-one_of the plurallty of slits 51
nearest to the.terminal,53.et | | |
The terminal 53 (the same apﬁiies to'theeterminal 54)

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



As in. the termnal 53, the termnal 54 is novable along the slits 52. By
rotating the termnal 53 in.a clockw se direction, .25 wBtSeptembed2(f050m
the term nal 53 side, the screwis 21 Septenber 2005. 30 .tightened, and,
as shown in Fig. 10, the end of the terminal 53 at the insulating film 66
side is pressed against the insulating film®66. Furthernore, the contact
fittings 64 of the body 63 are pressed against the slit plates 5.1, which
5 are supposed to be touching the contact fittings 64, with a

predet erm.ned pressure. Accordingly28the termnal 53 is fixed at a
predeterm ned position along the slits 52 and electrically connected mnth
the slit plates 51 via the body 64 and the contact fittings 64. 10 Fig. 12

I's a pefsheed+ ve View shpw ex of the configuration of the
back panel 15 haV|%g tieﬂ%%€gg%59‘€€§n1dggg 5§ltbn%%ctT@% with the
si gnalboderes nal 8405 aibggNPRaCOIPELa e ” aratu n.the
enbodlned? of Fig. 12? na%y lﬁsert#%ngglgésﬁ§g8 h rﬁln% e % bVi ded. The

term ned salfiS e pAosafi hen novEr £ asPiiacy . pos't' ons. of the posi tions
of. the many insertion slots 71. Specifically, the termnal' 53 has, for

exanple, acCootyact5IA drindie ehams)onadidr jaskiidssrd able Fntgy the
insertion 20 slot 71. By inserting the body 53A into the |nsert|on sl ot
715 t He tagraviaral &3 ttse fhodd 63, the qﬂmmlﬂmeotehhﬁlal 53 is not '
‘ attached The contact flttlngs 64 are brought 1nto contact
- with predetermlned ones ‘of the plurallty of slit plates 51
In the embodlment of Flg. 10, the contact fittings 64
attached to the body:63‘of the terminal 53 are in contact
10 w1th two slit plates 51 nearest to the bottom plate 61
The plurallty of Sllt plates 51 is connected w1th
predetermlned ones of. the RGB lnput terminals 41 to the
power termlnal 49 prov1ded on the adapter back panel 15B.
Thus, the terminal 53 is. electrlcally connected w1th a
15 predetermlned one of the RGB 1nput termlnals 41 to the power
termlnal 49 prov1ded on- the adapter back panel 15B v1a the
_.1nterlor of the body 63 the contact flttlngS 64, and the
.'Sllt plates 51 N | | |
- The body 67 of the termlnal 54 is shorter than the body
20 '63 ofuthe termlnal 53-. ThlS allows the contact flttlngs 68
fixed to the body 67 of the termlnal 54 to be in contact,
»;w1th the slit plates 51 nearer to the termlnal 53 (54) than
the Sllt plates 51 touchlng the contact flttlngs 64 flxed to
':the body 63 of the termlnal 53 : Thus, the termlnal 53 1s

25 electrlcally connected with- the correspondlng termlnal on




insertion slot. 71. The body 53A of the terminal 53 and a body 54A of the
“terminal 5.4 differ in length. Accordingly, when the body2l S&&emBé 2005t he
terminal 53 is inserted into the insertion slot. 21 Septenber 2005 -.31 .71
and the body 54A of the termnal 54 is'inserted into the insertion slot
71, the termnals .53 and 54 are electrically connected with different
termnals on the adapter back panel 15B. 5 Fig. 13 includes perspective
vi ews showi ng yet another exanple.of the configuration of, the back panel
15. having novable term nals on the,jn-adapter connection panel 15A. In
the illustrations, portions corresponding to those in Fig. 8 are given the
-~ same reference nunerals. 1.0 In the enbodi nent of Fig. 13, the adapter back
-panel 15B.of the back panel 15 is renovable, -as . described in the
embodi Nt BHaPiE Yy bagk i adnidd nend dfheritprntidialt Het iis adapt er connection
panel 15A is made of a plurality. of connection plates 81. 15 U shaped- :
i nsert i VPGS ¥@BLRICUTPBIR atidprida e resacrelinefttermimi ) icght  si des of
t he bay .. adapter box 14. The _connection plates 81 can be fixed in place by
bei ng i m¥ert ﬁ%ﬁgﬁ% Rafsdr tiodh slits 82L and 82R The connection pl ates
81 can be easily re ed by sliding along the insertion 20 slits: 82L and
82R. For exgﬁﬁkéPdgg%%sﬁgm%h?nt?Fﬁgnf&A?%tHé?ecéﬁﬁécﬁpsﬁies to the _

5 body 67 of the terminal 54) has an insulating film on the

surface thereof. This prevents the terminal 53 from being
électricaliy connected with the slit plates 51 other than
. the slit plates 51 touching.the cdntaCt.fitting5e64.
 One end of the body 63 at the termiﬁal 53 side is
10 provided with, as shown in Fig.,il, a threaded-screw765.
The interior of the'terminal 53 is also threeded. The
terminal 53 is screwed ihto.the screw 65 of the body 63.
By rotating the terminel'53 in a counterclockﬁise-
direction, when viewed from the terminal‘Sé 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
f;ttings 64 of the;body'63 are'separafed from:the slit
platee 51. Accordingly, the'terminal‘SS} along with the
body 63, becomes movable along‘the slits 52.
20‘ | .In_-the embordiment‘:_o.f‘Fig.j 11, the terminal 5'.4', the body
67, and the ¢ontact fittings SS ere omitted.in the drawing.
As in the terminal 53, the terﬁinal 54 is movable aloﬁg the
~glits 52. B | | |
By rotating the tefminel SBin.a clockwise direction,

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




.plates 8.1 each have a frame 88 in the shape of a. grid. The inner .
surface :of the frane 88 has a frane groove 87 serving as2hSestanbe 200ft o
which a patch plate 83, which will b 25 descri bed bel ow, can be inserted.
Frame holes -85 (spaces) 21 Septenber 2005 - 32 defined by the frame 88
have substantially the sanme size as that of the flat patch plate 83, which
is showmn in a perspective view of Fig. 14B, a side view of Fig. 14C, and a
plan view of Fig. 14D. By fitting the outer surface of the 5 patch plate 83
into the frane groove 87 in the innejysurface of the frame 88, the patch

‘plate 83 is fixed to'the frame hole 85. As shown. in Figs. 14B to 14D, the

patch plate 83 has a term.nal 84. By inserting the patch plate 83 into a
10 different frame hole 85, the position of the term nal 84 .provided on
the pat'crfifieftesd -8 3ncan ase shoved 1rBFignsdidyi et redpatfcthel deem83ailnt o t he
frame the termnal 84 is electrically connected with the frane 88.
Each cohhéct if gt adingad Id8nfécsilee t6r mrssisedg@gennssite the out er

surface fitting int.qg the insertion slit 8 2R (Fig. 13). The frame 88 is
eIectri%ﬁﬁq%fﬁgﬁﬁngégngﬁkth Fﬁéhé6ﬁﬁé@viéﬁetépﬁ¢ﬁ§¢s 86L1nagsskéwafin Fig.

14E, e I rtion slit 82R . has.current-carrying sections 89. By
insert?%%ag%%ﬁfégn 5€tPgﬁsﬁﬁgt8g§inﬁﬁtggﬁhélFESBFP¢8ﬁ stlirt W82RD, the 20

' i,an. ' . {cal |l d w he .
curent et S FRGRoD: BR PhBRIRE EhEThteEET TihG Tade: Rgngieh

predetermined pressure. Accdrdingly, the terminal 53 is
Tfixed at a'predetermined position along the slits 52 and
electrically connected with tﬁe-slit plates 51 via the bhody
64 and the contact fittings 64.
riO‘ Fig. 12 is a perspective view showing another example
of the configuratioh:of the back panel 15 haﬁing thé.moVable
terminals 53 aﬁd 54_cdnnecting_with-the sigﬁal:terminals of
the.non—compliaht electronic apparatus.
In the embodiment of Fig. 12, many-insertion slots
'15 (holes) 71 are provided: The terminals 53 aﬁd.54 ¢an be
moved to arbitrary positions of the positions of the many
insertipn slots 71.
Specifically, the tefminal,53 haé,‘for example, a body
53A in the shdpe of a pin:jack insertable into fhe insertion
20  slot 71. By inserting,thexbody 53A.iﬁto the insertion slot
71, the terminal 53 is fixed af the positibn'of the |
insértioﬁ slot 71. | |
The body 53A of the terminal 53 and a body S4A of the
terminal 54 differ in-lengtﬂ. Accordingly,vwhen thé body

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




89 connect with predetermned termnals on the adapter back panel 15B via
the female pin group 16A and the male pin group 16B. Thus?i BhgtehBertional 84
of the patch plate 83 25 fitted into the frane 88 is electrically
connected with a 21 Septenber 2005 - 33 predetermned termnal on the
adapter back panel 15B via the patch plate 83, the frane 88, the
connection termnals 86, the current-carrying sections 89, the female pin
group-16A, and the male pin. group 16B. The plurality of connection plates
81 has the connection termnals 863dt -different positions. The
current-carrying sections 89 of the insertion slit 82R are provided at
‘positions corresponding. to the connection term nals 86 of the connecti on

blate 81 dhdtede! Biaytben. 30 LASCLLEATSL 5aB2R 5 POLY uen, Lhe, connect] on

plate 81 is inserted into the corréct rnsértion’s ﬂe Snnectlon

t er m nbhseS6i ®f s her conpeehk ope phfd g1 815ar n&oﬁﬂeﬁﬁsdettépr%é

current-carrying sections 89 provided on t e insertron

Accor dimghectadian thed CORGESH E OFe Pha4 81 810hStAS é&%ﬁ‘é&f%é@fco ong
insertion slit 82R, the.term nal 84 fltted intot connectl%n plrate 81 is

prevent®®l. from bei ng electrically connected with a terminal on the adapter
back panel 15B (term nal that is not supposed to be connected wth the

te%ﬂml8@&#@%hm§mﬁm¢@m@mﬁﬂ@h&@%@ﬁhﬁ%%ﬁﬂﬁﬂ&&%“”ms89
via the female pin group 16A and the nal.e pin group 16B.
example of the configuration of the back panel 15, having
. movable terminals on the in~adapter connection panel 15A.
In the illustrations, portions corresponding to those in Fig.
8 are given the same referencecnumerals.
10 In the embodiment of'Fig 13,1the adapter back panel
15B ©f the back panel 15 is removable, as described in the
embodlment of Flg 8
- In the embodlment of Fig. 13, the in- adapter connectloa '
panel 15A is made of ‘a plurallty of connectlon plates 81.

15 U-shaped 1nsertlon SlltS 82L and 82R are provided on the
Vleft and right srdes of the bay adapter box 14. The
.connection plates 81 can be fixed in place by being inserted
-1nto the 1nsert10n SlltS 82L and 82R. The connection plates_
81 can be ea31ly removed by slldlng along the insertion

20 slits 82L and 82R | |

For example,'as'ehOWh‘in7Figl‘14Ar.the-c0nnectioh '
:plates 81 each have a frame 88 1n the shape of a. grld :The'
_1nner surface of the frame 88 has a frame groove 87 servxng
.'as a groove 1nto whlch a patch plate 83, whlch Wlll be '

:25 descrrbed below, can bewlnserted. Frame holes 85 (spaces) .




Al ternatively, fbr exanpl e, the-connection plate 81 and the insertion

slits 82L and 82R are fornmed to allow the connection platglgé%agngKMS
inserted only into the correct -25 insertion slits 82L and R into which

- the connection plate 21 Septenber 2005 - 34 81 is insertable. Accordingly,
the termnal 84 fitted into the connection plate 81 can be prevented frrom
being electrically connected wwth the term nal on the adapter back. panel
- 15B, which is not supposed to be connected with the termnal 84. By
inserting the patch plate 83 into the,frane hole 85, the termnal 84 fixed
at a predeterm ned position on the connection plate 81 is exposed towards
the aperture of the slot 14A of the bay adapter box .10 frane. hole 85 of
the connection front part thereof (towards the (Fig. 5) of the bay adapter
box AcEBFdRAgIyY Ehe fErRendP Bave ssubeiornbnbl ¥ abite edame réicze ds directly
. or'through thg plate 81 arranged in the opening side of the slot 14A 14
shown i AEEF gL 182 tlaheetely Miike Blervhiielr b3 shpar atusa stored in the
"~ slot 14A 15 of the bay adapter box. 14.
_ - perspective VLQQ o§p§1g. 148, a side view of Fig. 14C, and a.
plan view of Fig. 14D. By fitting the outer surface of the
5 patch plate 83 into the frame groove 87 in the inner surface
of the frame 88, the patch plate 83 is fixed to the frame .
hole 85.
As shown in Figs. 14B to 14D, the patch plate 83 has é
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 piate 81. has connéctidn.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 insertibn slit 82R
has_Cufrent—carrying'Sections‘89. By inserting the
' connection plate 81 into the insertion slit 82R, the
20 connection terminals 86 are electriéally connected with the
‘current-carrying sections 89. - The current-carrying sectibns
-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 into' the frame 88 is electrically connected with a




As descri bed above, when the term nals which are provided on the . '

i n-adapt er connection panel 15A and which connect to theZ24iSgptamber?(¥iSnal s
of the non-conpliant electrical apparatus are novable,.it is unnecessary
to 20 prepare the bay adapter box 14 and the back panel 15 for  each:

manuf act urer of non-conpliant electrical apparatuses. The cost burden on
the user can thus be. | essened. As described above, when the term nals. of
the in adapter connection panel 15A are novable, it nay be unclear. .25
where to nove the termnals. Preferahhy, for exanple, the 21 Septenber 2005
- 35 positions of the termnals are described on the in-adapter
connection panel 15A according to each manufacturer of non- conpliant

el ectroni c _apparatuses. In the above description, the term nals provided on
the 5 Pﬁ@‘éﬂgﬁ%%n%‘%nﬁ%ﬁur%ﬁl pahefha sedap ee Frovadk eodme korfibrma ocheach

manuf acturer' s non-conpliant el ectronic apparatus. Alternatively, for -
exanpl ePAEHR REBCRUE put TRer FY BT 8D Ehe 9N tleariime LB ur ovi ded on
t he in-€§¥ connection panel 5 éﬁ%%# %gpin the bay 4 are novable. In this
case, 10™T he"hon? tonpf TENEY ePTtIUH & Bppdiatirnalil Rife Bayusthefot ur e

tel evi S‘j'tl)l%l sel can, be.r(lal ectric y connected with each other  w thout the
use of bay a aﬁ%er HoX ™ 13-t tHe back panel - 15). Fig. 15 is a block

DS ST ST & e SR Lty SV on of the
connection terminals 86 at different positions. The
;urrent—cafrying sections 89 of the insertion slit 82R are
provided at positions corresponding to.the conﬁection- |
terminals 86 of the connectionfplate 81 fittedrinto the

10 insertion slit 82R. Only when the connection plaﬁe Bi is
inse;ted iﬁtc the correct insertion slit 82R, the connection
terminals 86 éf the connection plate 81 are connected with
the current-carrying sectibns'89 provided on the inseftion
slit 82R. Accordingly, when tﬁe connection plate 81.is-

:'15 inserted into a wrong.insertion slit 82R, the terminal 84
fitted into the connection plate 81 is prevented from beiﬁg
electrically connected with a terminal on the adapter back..

_panel.ISB (terminal that is not supposed to be conﬁéétéd;;
‘with the terminal 84), which i_s-‘cbnnectéd with the current-

20 ,cqrryinglsectiOns'89.via'the female_pin group 16A and‘fhe'

zmaLe pin group 16B. ‘V | | |
Alternatively, for examplé, the connection plate 81 énd'

- the insertion slits 82L and 82R_are‘formed té allow. the |

congectibn pléte_Bl to berinéerted only into the correct

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




A renmpote. commander (hereinafter referred to as a renote control) 101 is
operated by the user when selecting a desired tel evisi on2bggacab&tliong
channel, adjusting the volunme, or switching signal input/output between

- electronic 20 apparatuses by a selector 104, which will be described bel ow..
The renmote control 101 transmits a signal corresponding to the operation

" toa main controller 102 using infrared rays. In Figs. 1 and 2, the renote.
control 101 is omtted. In accordance with the infrared ray signal fromthe
.25 renote control 101 or the |ike, e main controller 102 21 Septenber

© 2005. - 36 <controls a selector conttoller 103, and, if necessary,

~controls each block formng the bay-structure television set. Under the

“control of the main controller 102 or the |ike, the selector controller

. 103 corttlr glss ise rdelbdet.or AESrdihglhye sekeckbonihBd Bd cannedt edtwith the
CRT 2, the speakers 3, a tuner 10S, ‘and a TV signal processor 106. The

'sel ect dhe1@PNnecilion edmtectdd cant het beeventredalfsonf behagi n- . bay

- connection panels 5.in the bays 4A to 4G 'Under the control of the selector

cont r ollECtdTalilye cosnectes vosh the. tenmhged thetbet pdepdest baaki on of an

i nput sigpal input thereto. A television broadcasting signal (hereinafter

referr 8800 138, a " dRalptr eBBPEEAIbFOakeafPBRREL e RRI Shaot  shown,

_ isiiupﬁlied %ﬁ %ge tuner 105. Under the control of 15 the main controller

1021 t hEHTA, 5 detects and -

By inserting the patch plate183 into the frame holé-85,
 the terminél 84 fixed at a prédetermined 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
o front part thereof (towards the opening side of the slot 14A
(Fig. 5) of the bay adapter box i4lshown in Fig. 13). “
Accordingly, the terminal-84 is connectedrwith.a.terminal of
| a non—compiiant electrical apparatﬁs stored in.the slot 14A_
| 15 of the bay adapter box 14.
| As desgribed above, when the terminals which are
,pravided on the in-adapter connection pahel 15A and thch
Copnect to the signal terminals of the.nonﬁcompliént
'-electriCal apparatus.are mgvable,.iﬁ is unﬁeceésary to
20 ?repaﬁe the bay_adapter box 14 and.the back panel‘lS for
© each manufacturer Qf'non—comﬁiiant eleétficai apparatuses.
~ The cost burden on the user can thus bé:leséened; '
| As described above, when thé_terminals of the in-
'adapter connection panei-lSA are mqvablé,'it may be unclear.

'25. where to. move the terminals. Preferably, for éxample, the




.~ denopdul ates a TV signal on a predeterm ned channel and outputs a baseband
signal to the selector 104. The TV signal processor 106 pzpEgR&aber@005 MAge
signal (e.g., a baseband inmage slgnal output fromthe tuner .105) 20
output fromthe selector 104 and outputs the resulting image signal to-the
sel ector 104. The CRT 2 displays an imge 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 21
Sept enber 2005 - 37 speakers 3, thestuner 105, and the TV signal processor
106 function as the television set, which is an electronic apparatus.
Fig. 16 shows an exanple of the configuration of the TV signal processor
106 shown in Fig. 15. The TV signal processor 106 includes an 1/F:

~(InterfBe8jt19ag of Eentrorniralamre grber Sighain priocessiatppdiencui t 113,
~ The I/F_.111. controls exchange of signals anpong the selector 104, the
- cont r ol FRPPYERIOR AR Py RFCHrbEus sih@ado miniEat uks: othexacont rol | er
112 det,.erm'j[:les whet her or, not an el ectronic apparatus is stored in .the bay
4 and e ¥ TR} 1§ S COriHELT APRATH 415 sel ector 104 via the I/F 111 and the

-sel ector. 10 (gnetré1 l:‘)faesi of .t h\:e determnation result, the 15 controller
112 control st R SsiFG0AIC SIFSEEdEi6Mei £L6i £orpanals provided on' the
'  5 in-adapter connection panel I5A are movable to conform to

each manufacturer's non-compliant electronic apparatﬁs.
‘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,
| 107 the non-compliant electronic apparatus and the bay-structure
television set can be electrically connected with each cther
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
gontrol) 101 is operated by the user when selecting a
deS@red 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 corfesponding to
© the operation to a main controller 102 using infrared rays.
- In Figs. 1 and 2, the remote controi 101 isromitted.

In accordance with the infrared ray signal from the

_25 remote control 101 or the like, thé main controller 102




There are various possible nmethods for determning the connection. For

exanpl e, a nethod determ ning whether or not there. is azsggﬁaﬁmiaoosthe

~electronic 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 I D (ldentification) 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 exanple, the signal p é)CESSI ng circuit 21 Septenber 2005 -

38 113 has a function for converti n% a conposite image signal ‘into a

conmponent image signal and a function for converting a conponent standard

definition inmge signal (hereinafter referred to as an SD (Standard

Def.i ni td@rmralrage silgralgr Sontred larhilghe, dehidpi tifonecargargi gnal - _

(herelnafter referred to as an HD (High Definition) image signal). Under

t he comamdirafs tdecicdntoot | Bryrmikly the Isignet cypriocesstagewisioid tsdtl3 can

- change the function thereof. Fig. 17 shows an exanple of the electrical 10

configurati &ader the ePeérpénpé hbparainsceitsodbied L02tde thay 4. As

- . described above, the electronic apparatus 11 is an electronic apparatus
"conplle%ﬂ %MtqﬁqIﬁ?hﬁﬁfﬂ§tﬂﬁ@¢ﬁpélﬁélé@ﬁsP@ﬁteeﬂS(héeesaééﬂéprréﬁérred to as

gnpl iant __electronic agpar atus). The cor‘r%)l iant el ect roni ¢ apparatus 15
5

| i miPEdSEoerherel 8t1’~6nF%mé%‘155‘F‘ét‘u B1thad“RE 2, the

speakers 3, a tuner 105, and a TV signal processor 106. The
selector lb4ris also connected with the terminals of the in-
bay connection panels 5 inrthe bays'eA to 4G. Under ther
control of the selector controller 103, the selector 104
10 "changes the output destination of an input signal input
uhereto. |
A television broadcasting signal (hefeinafter referred
to as a TV signal) received by an antenua, 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‘pfedetermined channel and
outputs.a baseband signal to the selector 104.
The v sigual processor 106'processes an image signal
(e.g., a baseband 1mage signal output from the tuner 105)
20 output from the selector 104 and outputs the resultlng image
signal to. the selector 104
The CRT 2 displays an imege signal output from the
selector.104 and the speakers 3 output an audio 51gnal
output from the selector 104

257 - Of the above—deséribed compouents, the CRT 2, the




arranged as shown in Fig. 17. The electronic apparatus 11 includes an I/F
121, a controller 122,.a signal processing circuit 123, aldbSeptembaaisic
bl ock- 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 block specific to the 25 el ectroni c apparat us

. 11. For exanple, when the electronic 21 Septenber 2005 - 39 apparatus 11
is a DVD player, the specific block %24_ includes, for exanple, an optical
pi ckup for irradiating.a 'DVD, which is not shown, with a | aser beam
receiving light reflected fromthe DVD, and perforning photoelectric
conversion., Wen_the electronic apparatus 11 is .a digital VIR the

_speci fi EPBRBTKS 124 Fhe| tide’r o7 exafpiee B dviwenl muctegssm 106 driving a
video tape and a magnetjc head for reading/witing signals fromto the

. video tgﬁﬁ?.l%eﬁst € ctete Yot ¥ applar AR 115 o BAES THayier . 10 signal s
~-Tecorde .Q VDs are MPEG (Moving Picture Expert .G oup) encoded; L
basical?@# {% u%Ignal processing circuit 123 has a function for

e decodt 1 WP el S AL, L e et erbedtenl, Lhe of
Spage 15; £es0! Jitd Al 4 SPT OYE MBI P 9688 NG5 N |
The TV signal processor 106 includes an I/F (Intefface)
111, a_cpntroller.llz, and a signal pfoéessing circuit 113.
- The I/F 111 controls exchange of signals among the |
| Vselector 104, the controller 112, and the signal processing
10 circuit 113. | |
The cbntroller 112 determines whether or ndt an
 electroni¢ apparatus is stored in the bay 4rand electrically
. connected with the selector 104 via the I/F 111 and the
selector 104. 'dn the basis of the determination result, the
15 'gontroller 112 controls the signal processing circuit 113.
There are various possible methods for detérmiﬁing the
cognection. qu exaﬁple, a method determining whether or
not there is a éignal,from the eledﬁroﬁié-apparatué'stored.
in the bay 4 Caﬁ be adopted. |
.20' - The'contfoilef 112 storeé‘fuhction iDs'and an ID téble.
'The‘functidn ID.is a-unique ID (Identification) for
identifying eéch function of.thg signal processing circuiﬁ
‘113. The ID téble includes processing information, whichr
| will be described beiow, cor:esponding td each function ID.

25 Basically, for example, the signal processing circuit




: Réferring to a flowhart in Fig. 18, the operation of the TV signal
processor 106 shown in Fig. 16 will now be described. |n2kBegember 2008

—.controller 112 checks whether or not an 20 electronic apparatus is

electrically connected via the I/F ill and the selector 104 and proceeds
to step S2. In step S2, the controller 112 determ nes whether or not an
el ectronic apparatus is electrically connected on the basis. . of the check"
result in step Si. 25 Wien it is determned, in step S2 that no el ectronic
21 Septenber 2005 - 40 - apparatus Ls_glgctrically connected with the TV
‘signal .processor 106, that is, wheR®no el ectri cal apparatus is stored in
the bay 4, or, if an electronic apparatus is stored in the bay 4, when the
el ectroni c apparatus is not 5 selected by the selecto.r 104 to be .. _
el ectrithdIyazonnbetediom for tdmnidbsignal qrmgeesisor ikGre isigezep S3, the.
controller 112 outputs a command to the signal processing circuit 113 to
per f or M pf@cessmpeienacourgantien t mred rorfmlctfincticon.corAeraihesul t, in
-step S3, the signal processing circuit 113 10 perfornms nornal signal
- pr oces st rigPIRARE B bedand yde f il pracdgwigny digmtadr niheateddatSpeci fical |y,
when the TV signal processor 106 is connected with no other electronic
.. " appar at{%]?erfrh%gt%e?s 705 i tarsia sk ihedditnst el dyds diveae siigmall)on a '
- predeterm ned 15 channel froma TV signal. and. supplies the baseband
si gral QFO a high definition image signal (hereinafter referred to
as an HD (High Definition) image signal). Under the control
. of the controller 112, the signal processing circuit 113 can
change the function thereof.
'Fig. 17 shows an example of the electrical
10 configuration of the electronic apparatus 11 storad in the
bay 4. As described above, the electronic apparatus 11 is
an elgctrbnic appératus compliant with the bay-structure
television set (héreinafter referred to as . a compliant
electronic apparatus). The compliant electronic'apparatus
 .15 is not limited to the electronic appafatus 11 and is:
arranged as shown in Fig. 17.
The electronic apparatus 11 inciudes an I/F 121, a
'controller 122, a signal proceséing circuit 123, and a
- specific block 124, |
.20 The I/F 121, the controller 122, and the signal
prdceSSing circuit 123 are formed és.in'the I/F 111; the
_controller 112, and the signal procéssing circuit 113,
,fespectively,-which-are shown iﬁ 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 i mage sigpgl sug Iig_ Vi a
the selector 104 and supplies-the baseband inmage signal t ﬂﬁmg‘gﬁg :
processing circuit 113. 20 Since the signal processing circuit 113 has. a
function for sinultaneously performng, wth respect to the inage signal
“fromthe 1/F 111, conposite/conponent conversion. processing for

converting a conposite signal into a conponent signal and space resol ution
i mprovenent processing for inprovingsgd5_the space resolution by:converting
an SD image signal into 21 Septenber 2005 - 41 an HD i mage signal, the

~signal processing circuit 113 performs processing in accordance with the

~function.. The signal processing circuit. 113 supplies the resulting

- conponétPIF fagel sigralPD RIFYCRT the/ipatidilq Plerk 484 5 the sel ector
~.104. Accordingly,_ the CRT 2 displays an HD inmage, which. is a high

resol utlirti#qcr?abe.fQ% CHR Lt 29 Pifstur Rofed riraddpépng2at hat  t here

" brocesa OB gt TSL T “Hh Tt O T G eaBpar arad Weds1oeB | n t he
D 4 e ISR AR ST P HAL s ect o by e
L0 Ry L) e LA Gy Lo Lgigest Lo the
- pr OceSWR,l%é(' @ge%i_i%fé &1 JA&f quZréleqnthu_%t%_st,hqfor example, a drive '

mechanism'fof driving a video tape and a magnetic head‘for

reading/writing signals frbm/to the video tape.

. When the electronic apparatus 11 is a DVD player,

10 sighals recorded in DVbs are MPEG {(Moving Picture Expert

Group} encoded; 5asically, the signal processing circuit 123

has a functidh'for MPEG—decoding'MPEG—encoded signals. In

the present embodiment; the signal processing circuit 123

aiso haé, for.examplé, a function for performing space
15 resolution impfovement procesSing.

Referring to a flowchart in Fig., 18, the operation of
the TV siqnal proéessor 106 shown iﬁ Figi 16 will now be
described.
In step Si, the controller 112.checks whethef or not an

20 électronic;apparatus ié eiectrically ﬁonneéted‘vié.the I/F

111 and the seleétbr 104 and proceeds to step Sé. In step'

S2, the éontroller’lié determines whether or not an

eléctronic apparatus is electrically éonnécted dn fhe'basis'

rof the check result'in steb'SI. | | |

25 When it is determined,in step 52 that no electronic‘




connect ed appar at us).via the |/F 111 and the selector 104 and proceeds to

step S5. In step S5, in response to the function ID reque t he
controller 112 determ nes whet her or not the 20 function ?Eﬁﬂ@’?ﬁgﬁ@ﬁgtt

fromthe connected apparatus. If it is determned in step S5 that no
function IDis transmtted fromthe connected: apparatus, in step S3.,
processing basically simlar to. the above is perfornmed. Specifically, the
fact that no function IDis 25 transmtted fromthe connected apparatus
means that the 21 Septenber 2005 -_42, connected apparatus is not a
conpliant electronic apparatus such-as the electronic apparatus 11 shown
in. Fig. 17. Wien the connected apparatus is not a conpliant electronic
apparatus, -that is, when the connected apparatus is a non- 5 conpliant

el ect r&lﬂ&?%?ptp%ﬁr é’t%selecquéfléqw GSEEsE s Cﬁgvitd‘i g fTV153goklt he TV signal.
processor 106 performs_ processingof the inmage signal supplied fromthe non

‘conpl i &H° Ceqséstﬁrr dfi% d&hFar dttus el e ed@cdetisrllepramdtulseis| /F ill in a
manner %i % th% abgve case._10 In contrast, when it is determned in
step S5 1Hz hfeu |élr’i |Q|§’I slft raé]n%@tqter@“flﬂoﬁppﬁéaé@ﬁnéét ed appar at us,
in ste nt r ol sthefunctlonIDfrom the connect ed
%t e é
appar at'us, recognl é’oopelW @%rﬁ&lﬁyaipéﬁéﬁltilﬁglﬁon@he ID table
on ﬁhes@%ﬂd%e%fb&h%hfuggﬁe%@or 1041%0 %%t%lggg?y cogggcted
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,_wheo-the TV'signal processor 106 is
connected with no other electronic,apparatus,-the tuner 105
(Fig. 15) extracts a baseband signal on a predetermlned
15  channel from a TV srgnal and supplles the baseband signal to
the-TV signal processor 106 via the selector 104. 1In 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 51gnal proce551ng circuit 113
20 - Slnce ‘the 81gnal proce551ng c1rcu1t 113 has a functlon for
51multaneously performlng, 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 processihg for improving

+ 25 the space resolution by. converting an SD image signal into




Specifically; inthe IDtable, each function ID of the electronic
apparatus is associated with processing information indic?igaﬁ t he - tents
) G

of processing to be perforned by the signal processing c en
the TV 20 signal processor 106 is connected with the el ectronic apparatus
having the function ID. -The controller 112 recogni zes 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 cooperg{ive processing to be 21 Septenber
2005 - 43 perfornmed by the signal. processing circuit 113. when
electrically connected with a conpliant électronic apparatus, the TV signal
~processor 106 cooperates with the conpliant electronic apparatus as if
they wete P Gtauf &1dlar dthis sirthPerfmaes sdpd wdlrowiseédsi ng of an i nput
signal. In other words, the signal processing advantages and function of
each apiffiils QRGeS dependt iy darsapidtathe domsadoed t Aeewi th. Due
to the changes:-in signal processing advantages and function, the entire
syst em IF e IRFASTS 3 Jéigé¥$ﬁﬂﬂ§*bﬁﬁﬁw§ﬁSﬂﬂééégsihg of an input
signal._1n thi se, the TV signal processaor 106=and_ the conpli ant
eIectr6ﬁ¥%x35%§}gﬁh§hﬁﬁﬁb§?§wgli%P“ﬁ&ﬁtéggiﬁgvﬂﬁetpﬁpﬁ(FsﬂéﬁaP?dln the 1D
tabke st %%f n..the gantr H r 112 .of the g si.gnal processor_106, the
S _ 104 . ; HD: o .
functlop%{ QF t e %g co%%cﬁghl?@ﬂéthgﬁl xgpﬁaaéﬁﬁ 2Y§ 38sHEi ated with
ProcesShfide, which is a high resolution image.
In contrast, when it is determined in step S2 that
there is an electronic apparatus electrically connected with
the TV signal prdcessor 10¢, that is, when an eléctrénic
10 apparatus is stored in the bay 4, and, if necessary, the
electronic apparatus is selected by the selector 104 to be
electfically'connected with the TV_sigﬁal proceéSor 106, in
step S4, the controller 112 tfansmits a function ID request
to the electronic,apparatus electrically cennected with the
15 TV signal processor 106 (hereinafter referred to as the
connected apparatus) wvia the I/F 111 énd.the selector 104
and proceeds to step S5.
.In step S5, in respbnse‘to thé'function ID request in
'step S4, the controller ll2-détermines_ﬁhether or ndt-the
20 function ID is transmitted from the cdnneétéd,&pparatus; If
it is determined in step S5 that nd_funcfion7ID is
trénsmitted frdm the coﬁnedted;apparatuS; in step S3,
proceSSing basically similar to the above is performed.

Specifically, the fact that no function ID is

25> transmitted from the conneéted*apparatus meaﬁs'that the-_




i nf or mati on concerning processing tasks to be shared (Cooperative _
processing)' by the TV signal. processor 106 and .the conp%LSnt el e rgnlc
eRigaRer 2

apparatus. when the controller 112 recogni zes sharing of 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 21 Septenbef,2005 - 44 - circuit 113 so as to
cause the signal processing circuit 113 to perform cooperative processing
(processing indicated by the processing infornation recogni zed in step S6)
and supplies the control signal to the signal processing circuit 113. In
accor daneP S t9 tHRP TG HDI L sitgHal2 Gt @mateldree Biparaieissi gnal
“processing circyit 113 changes the function thereof and proceeds to step
“S8. I'n E BB, Mh&E GYTAT 7 GRR& At i rle o 3 p ifdor i -pr Bbessi ng of
the input signal .supplied along the signal .10 path _in accordance with the
changed eun‘%%}%%cta%g Qﬁﬁab{ﬁq%ust%es I}?rto@eﬁliﬁélﬁé’stuletl%téﬁ@ltone si gnal path.
“When pr | of_,. t.he input signal is cqonpleted, the controller 112
transni tig |An Sep alsc'o_r#'feﬁ egr‘l:é’lnntec&t PPGtA T dCessPRg circuit
1135 | e 4&BSPONSe o 1t fHNGE | of .4 le signal. prqcessing 15 circuit .113 is
restoredfﬁin the proceSS|néﬁﬁgiﬁér%’naPEd%lg%aﬁproce S1ng
' circuit 113 of the TV signal processor 106 performs
processing-of the image signal supplied from the non-
compliant electronic apparatus via the selector 104 and the
I/F 111 in a manner similar to the above case.
10 In contrast, when it is determined in step S5 that the
function ID is transmitted from the connected apparatus, in
'step s6, thercontrOllef 112 feceives the-function ID from
the connected apparatﬁs, recognizes cooperative processing
by referring to the ID table on thé basis of the function ID,
15  and sets a signal'path.
Specifically, in the ID table, each function ID of the
electronic apparatus is associated with'proceésing
information indicatihg the contents of pchéssiﬁg to be
performed by the signal—processing bircuit 113 when the TV
' '20_=signal processor 106 1s connected with'fhe eléctronic
" apparatus haViﬁg the‘function ID. The controller 112
" recognizes the procéssing information corrésponding to the
fﬁnction ID received_from_the connected apparatus. The

controller llZ'recognizes-the procéssing indicated by the

25 -processing information as cooperative processing to be




When the connected apparatus is, for exanple, the electronic apparatus 11,

i.e., the conpliant apparatus, shown in Fig. 17, the ele oni.c, - rat us
11 perforns processing simlar to that in accordance mﬁthgiﬁggﬁpgﬂzﬁﬁgt_ 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

recei ved 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 12242f_the el ectroni c apparatus 11

recei ves 21 Septenber 2005 - 45 the function ID fromthe TV signal
processor 106 and refers to the ID table stored therein on the basis of

. the function I D, thus recognizing processing information concerning
processPapfonsid by beeshagedl (Roopesatinyecproaessing) by the electronic
apparatus 11 and the TV signal processor 106. - .In the el ectronic apparatus
11, . the, cdfenldlactidiraldnf grameatmtt volth & crange drte flwratricenicof t he
signal -processing circuit 123 in accordance with the recogni zed processing
i nf or matPRRr240S AstRRsEY | DR abdvioce heo T\ 86 gnadperates siiith dilkcui t 113
and the el ectronic apparatus- 11 change the functions thereof between a
node i n"CHAR t1PRR ot her L EEF sARRA AU ekt ethemdver erodesinodshi ch anot her
appqgatus i S hot connectgd. The TV sjgnal processing circuit 113 and the

15' el eRXRHIR HApPAT A TELOTES sHRl HR¢ hePFasRS8INgr 8Ee3Bi hgPak signal.
‘ In other words, the signal processing advantageS'gnd
function of each apparatus_change depending on the apparatus
chnected therewith. Due:to the changes.infsignal
_processing advantages and function, the enﬁire system
10 including eéch appératus performs optimal pfocéssihg of an
input signal. In this case, the TV signél précessor 1067 and
the compliant electronic apparatus cooperaté'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 _Qompliant electronic apparatus is associatéd Wiﬁh processing
information-concerhing processing tasks to be shared
(cqopefative_prodessing)'by,the TV signal_pfbceSsor 106.and
" the compliant electronic apparatus. | |
When the controllerlliz recognizes sharing of the . task
20 @f‘proéessiﬁg thé inpgﬁ-sigﬁal,,fhe gontfoller 112 sets a
Signal path s¢rving as a chanﬁel.representihg the order of
'procesSing thé_input signal by the signal processing circuit'
7E113'and the éonneCted apparatus. | o
| In step S7, the controller 112 generates a control

25 ;ignal.for controllingithe-function of the.signal processing




i nput signal with the other apparatus.. Conpared with a case in which the
TV signal processing circuit 113 (or the other apparatus% gr thﬁ

el ectronic apparatus 11 performnms independent processing; hee @?@pﬁg
-result has a higher 20 quality. In other words, when the TV S|gnm
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 independent processing, as 25 shown in Fig. 19. In
this case, the el ectronic apparatus 31 21 Septenber 2005 - 46 is, for
exanpl e, a DVD player. In the enbodi nént of Fig. 19, in the. TV 5|gnal
processor 106, for exanple, as shown in Fig. 19A, the. signal processing
circuit 113 simul taneously performs 5 conposite/conponent conversion
processtHgakd Shact : aeslel wdwte | Hpr ovieyent prrocesisingiofcd tedmosi te SD
i mage S|gnal supplied-fromthe tuner 105 (Fig. 15) via the selector 104

“and t hebQ /BERfoLn TRORIFAT Yo P kuHFoHENT . (P Ccd smige Singhiadatesi $yppl i ed to
the CRT 2 via the . I/F 111 and 10 . the selector 104. In the el ectronic

appar at'¥ PEOGH T sHh iR DG B aazae?ogma?secéwuem Sigj. argB, the specific

bl ock 124 reads si gnal recorded in the DVD and supplies the signal to the
signal ° tﬁ'be CC??%ﬁO[l Frgn §%|%|Slﬁr@@e§§qq¢@5§%|@r@3t 15

_ S| r’rgl taﬂ%p.usl Ph paecrcfoorr nce]c (%\rrlt%x%rg)e on'\é:r ds%.%?’glln r%rr]nd the
controller 112, the srgnal processing circuit 113, changes
the function thereof and proceeds to_stepVSB.

In step 358, the signal processing circuit 113 perforns
proce551ng of the input signal - supplled along the signal
16  path in accordance with the changed functlon and outputs the
processing result along the signalrpath; When processing of
the input signal is‘completed,:the controller_ll2 transmits‘
in step S9 a control signal_to the‘signal processing circuit
113. In response, the function,of the signal processing.
r15 circdit 113 is restored, and. the processing is terminated.
When the connected apparatus is, for example, “the
'electronlc_apparatus 11, 1.e.( the compliant apparatus,
~ shown in Fig. 17, the electronic apparatus‘ll performs
processing 51mllar to that in accordance w1th the flowcnart'
: 20 in Frg. 18. In thrs‘case, the electronlc apparatus 11
transmits a ‘function IDrrequest-to the TV signal processor
- 106. The requeet is-received by the controller 112 of the
TV signai,processor 106. The controller 112 transmits the
function ID stored therein to. the electronlc apparatus 11.

'25 The controller 122 of the electronic apparatus 11 . recelveSz




space resolution inprovenent of the signal read fromthe DVD and outputs
the resulting conmponent HD i mage signal via the I F 121 n.contr ,
when the TV signal processor 106 and the 20 electronlc ap%5$ e %fﬂgge
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
el ectroni c apparatus 11 each perform processing 25 allocated thereto by
changing the function thereof. 21 Se gerrber 2005 - 47 Specifically, in the
~ enbodi nent of Fig. 20, the function of t he signal processing circuit 113
in the TV signal processor 106 is changed fromthe function for
si.mul t aneously perform ng conposi t e/ component conversion 5 processing and
. space ridsdl il dmplibviarenttipy dEessigme t erddees famdtd oo edinys :
perform ng space resolution. inprovement processing. At the same tine, the
functi diP ofhe tie tkyials ek s8ianpici rouithel 2@:sis tofe téleedmeniionappar at us
11 is chan ed fromthe function for sinultaneously 10 perform ng MPEG
7 decodi nd’ %&%é@&%@%ﬂq G AR Ovehemt Pimedeon wence rrfiaof unction for

si mul taneousl% perform ng _MPEG decoding and distortion elimnation

proces$RE AT hd 2 ddt MgntSTe 99 fcoppenatid vsi graicssatimgils byet to the
Ol T8l TS R ISR e sRh il oA eR e roReoter b 10
' ‘In the electronlc apparatus 11, the controller 122 performs
- control to change the function of the signai_processing
- circuit 123 in accordance with the recognized processing
information. |
10 As describéd above, the TV signai processing circuit
113 and the.electronic'apparatus 11 change the functions
thereof between a—msde in whish.agother épparatus is |
.connected and a mode in which another apparatus is not
connected.s The TV signal processing circuit 113 and the
'.15{ electronic apparatus 11 shsrs tﬂe task of prscessing an
input signal with the other apparatus.. Compared with a case
iﬁ which thg TV sigﬁal processing circuit 113 (or the éther,
‘apparatus)'or,tHe‘eléctroniC'appsratus 11 performs |
independent proce551ng, the proce551ng result has a hlqher
:20 : quallty |
In pther words, when the TV signal.proseSSor 10é'ané
- the electronic spparatus'll are not elecfrically connestsd A
With esch'other,_the TV'signal processor 106 and the
electronic apparatus 11 perform independent prOcsssing, as

' .25' shown ‘in Fig. 19.- In this case, the electronic apparatus-ll'




el ectroni c-apparatus 11, and the |I/F 111, the signal processing circuit
113, the I/F 111, and the selector 104 in the TV signal Zigﬁﬁssgréiﬁg. As
descri bed above, when the functions of the signal 20 proc g r et s
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 performprocessing 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,gignal 21 Septenber 2005 - 48

recorded i'n the DVD and supplies the'signal to the signal processing
~circuit 123. In step 511, the signal processing circuit 123 sinultaneously
perfornms MPEG decoding and - distortion elimnation processing of the signal
read frim Stehee:pvpavd DR Putslayde. resul ting conponent SD i mage signa
(fromWich distortion is elimnated) via the |I/F. 121. Distortion :

el i m nati on & ithen greeBmesit @ifstfdit-i 39, dausde BY MREGadncodi ng or the.

li ke. Accordingly, the conponent SD inage signal output from 10 the |I/F
121 i n RIRF TR ridif ¢ Epparanrtanl as shavsl vied Hiyo + Hdeltdut origned and
supplied to the TV signal processor 106. In the TV signal processor 106,"

t he 'si g CPHUIEE T it ctit SIS YRS medsiRshent. SD i nage si gnal
frog1the1nseIQ%%pr 104 via the |/F 111. In step S12, the signal 15,

pr o2es STHE W1 reti PRI 3T OV HE St BRasianitth dihrmasfent o

resolﬁtion improvement pchéssing of a composite SD image
signal sﬁpplied from'the_tuner.IOS-(Fig; 15) via the
selector 104 and the I/F 111. The resulting component Hﬁ
image siﬁnal 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 piayer;
as shown in Fig.-iéB,'the specific block 124 féads a.signal
recorded in thé,DVD and.suﬁplies the signal to.tﬁe signal
proceséing'circuit-l23. ‘The signal processing éifcﬁit1123
'j15 siﬁultaneously performs, for examplé, MPEG decoding and
space resolution-improvemeht of the signal read from thé DVD
. and outputs the resultinq cémponent.HD image signal ﬁialthe
I/F 121. - | | -
In,coﬁtrast; Qhen ﬁhe TV signal prbceésor 106 ahdrthe_
20 electronicapparatus 11 are eléétrically'cohﬁeCted with ‘each
other, the TV signal proc‘:'es's',or 106 and the electronic o
'-apparétus 11 ¢ooperaﬁe‘in sharing the task of proéeséing the
Vinput signal,'as shown in F#g. 20. The TV signal‘prodessor
106 and the eledtronic apparatus 11 each perform proceésing

25 allocated thereto by changing the function thereof.




processing of the SD inmage signal. As a result, a conmponent HD inmage

si gnal generated by perform ng, by the signal processing,¢i,cui. \
space resol ution inprovement processing is supplied to tﬁgbﬁgﬁ@%?§#%§o4
via the I/FIll. 20 The sel ector 104 supplies the HD: image signal to, for
exanple, the CRT 2 (Fig. 15).. Accordingly, the CRT 2 displays a

conposi te-signal HD 'inmage generated by MPEG decoding the signal recorded
on the DVD, elimnating distortion fromthe signal; and inproving the
space .25 resolution of the signal . %% Sept enmber 2005 - 49 As descri bed

- above, the function of the signal processing circuit 113 in the TV signal
processor 106 is changed fromthe function for simnultaneously performng .
 conposi t e/ conponent conversi on processing and space 5 resol ution

i mpr ovement JAsstiesisiagl w0 ithetaurmtiatieart end Fiper fadr,nithg.  space
.resolution inprovenent processing. described above, the function of the
~ signal preeeser it &he ceignabarreceneinyeciromit bpparmtitse IV i s changed

from the function for sipultaneously performng MPEG decoding and 10 space
resol ut? b P VEFRIRT pt Ot eb3i FpR 9 ¢ hErdmnich¢ offoriosifmy t aneousl y
performn EG decodi n gnd distortion elimnation processing. Such a
si gnal PrOtESEIHYPTHY RFTTHAV MY GONRRT Wi A Tupmiteidh eawess iosal i zed by
cl assifj i on. adaptive = 15 processing previousl roposed by the assignee
of‘%he ﬁfége531ng iﬁ sSpace Egsolutioé)fhprovemeR%[Lrééessingltd g-
the function_for only performing space resolution.
improvemeht processing.. At the éame time, the function of
the signal processing circuit 123 in the electronic
apparatué’ll’is Chanqed 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 preocessing. In the
embodiment of Fig. 20, the signal path is 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 lli, and the selector'104 in
the TV signalaprOCessor'lO6; | |
As_déscribed above, when the functions of the signal
20 processing ciréuits 113 aﬁd-lZB-arenchanged and the Signal
‘path is set, the TV signal processor 106 and .the electronic
apparatus 1! which are electricaliy cohnected-with each-
' pther 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




present invention. Cassification adaptive processing includes.

cl assification processing and adaptive processing. C assifjgatio

processi ng cl assifies signals. (data) into 20 cl asses acc%igﬁﬁan&32005

~characteristics. Each class is. subjected to adaptive processing. Adaptive
processing wll now be described using a case in which space resol ution

I nprovenent processing for converting an SD inage into an HD image i.s
‘performed. .25 In. this case., adaptive processing. perforns a |linear 21

- Sept enber 2005 -- 50. conbination of pixels-formng an SD i nage h

(hereinafter referred to as SD pi ieflg) “and predeternined tap coefficients

~to conpute a predicted value of a pixel of an HD i nage generated by

i mproving the space resolution of the SDinmage. 5. As a result, the inmage -

whose resubrdédnin stheaphdyeshd rompphises Shd naigmdls wgeneratsidinsh0 _

Specifically, for exanple, given an HD inmage as teacher data that is used

- as nodedrezes Bl @nrSDLi nede. gehrersitad $iyl, degr adigrg it he-gesaliuig on of the

HD i mage as student-data that is to be converted to be nuch the sane as .

the nodeir@btia,1a8 pradianePual uer B §qraf MPHSIdEcodhlnge 20fd a pi xel . f or ni ng

the HD i nage (hereinafter referred to as-an HD pixel) is conputed using a

| near ot HatqTore gbidra tdietn P ass wing méarthes erifsinadt irmadoffrmmset of pi xel

 vaLgeS ggé 5%% égd:gagg&%ss%%e.resulting component SD image signal
(from which distortion 1s e’lminatéd) via the I/F, 121,
Distortioh elimination‘elimihates block distortion
caused by MPEG‘encoding or the like. |
. Abcordingly, the component SD image signal‘output from
.lO rthe.I/F 121 in the,electronic‘apﬁaratus 11 is received by
the selector 104 and supplied to the TV-siqnal processor 106.
VV In the TV Signal:procéSSér.106, the signal processihg
ciréuit 113 receives the component SD image signal'from.the
selector 104 via the I/F 111. 1In step S12, the signal
.15 processing circuit-li3 performs.space resolution improﬁement
processing of the SD image signal. As a résﬁlt, a cbmponent
HD image signal genefatéd_by‘pefforming, by the sighal
Aprocessing—cifcuit 113, space_resolution impfovement
processing‘is‘supplied to ‘the selector 104rvia.£he I/F.111.
20 . . The seleétor iOdfsuﬁplies the HDTimage'signal to, for
'example, the CRT'z”‘Fig- 15).: Accqrdingly,'the'CRT 2
'diSplays a Com@Osiﬁe—signal HD:image generated by MPEG-
décoding the signél'rgcorded on tﬁe DVD, eliminéting
distortion from Ehe,signal; and imprbving the sbééé

25  resolution of the signal.




pi xel s (pixels fdrntng'the SD i mage) and predetermined tap 15 coefficients

wl, w2i ... In this case, the predicted value E[y] is e he
followi ng equation: E [y] = wxxr + w2x.2 .. (1) In order ?ggai g§e$9§
equation (1).,.a matrix VVhaV|ng 20 a set of tap coefficients w, a natrlx
X having a set of student data xj , and a matrix Y' having a 'set of
predicted values E [ya ] are ..defined As. [Eq. 11 21 Septenber 2Q05 - 51
x11 x12 A xIJ x21 X22 A x2J X AAA A Lxii xi2 AXIJ F WE[y11: WRE[ Y2] W
=Y, A'A WE[Yi] then, the follow . ng,observati on equation holds true: XW
=Y (2) 5 The conponent xis of the matrix X corresponds to the j th
student data of the i-th set of student data (set of

As descrlbed'above, the function of the signal‘.
prdcessing circuit-113 in the TV signal processor 106'is
changed from the functlon for stmultaneously performing
comp051te/component conversion processing and space

5 resolutlon‘lmp:ovement processmng to the function for only'
performing spaéé resolutiéﬁ,improvement prOcessing.' As
described above, thé.function'of the signal processing
circuit 123 in the eléctronic apparatus ll_is changed frém
the function fdr Simultaneéusly performing MPEG decodiﬁg and

10 space resolution improvemént‘prOcessing to- the function for
simultaneousiy performiﬁg.MPEG deCoding and distortioﬁ_
eiimination'proce$singﬁ 

Such a signal'processing ciréuit-having a variable
function can be realizedtby classification adaptivg

i5 processihg previously'propoSéd by the assignee of the
present invention..

Classificatibn édaptivelprbcessing includes

‘classificatiqn proceS§ing and adaptive prqcessing.-
Claséific&tiOn.processing classifies signals.(data).into

20 ‘classes acco;ding to.éhéracteristics. 'Each”classris‘
subjgéted‘to adéptive prqcessing}

Adaptive processing will now be described uéing a case
in which spacé.resélution improvement processing for
converting an SD image into‘an‘HD.iﬁage is performed.‘

25 In.this.case, adaptive prgcessing‘perfdrms‘a'linear




student data used to predict the i-th teacher data yi). The conponent W

of the matrix Wdenotes a tap coefficient to be nU|tip|i§FS“hhﬂb&- Rjj-th
student data in the set of student 10 data. Al so, yi deno eS8 HE T

teacher data.. Thus, E[yi] denotes a predicted value of the i-th teacher
data. From in the left side of equation (1), the suffix i of they
component yi of the matrix Y is omtted. Fromx1, x2, ... in the right
side of equation (1), the suffix i of the .15 conponent xis of the matrix X
is omtted. A-least-squares method ¢ applied to the observation equation
to conpute the predicted value E[y] close to the .pixel value y of the HD
pixel. In this case;, a matrix Y having a set of real pixel values y of the

HD pi xebb sedtric 2P Psxbhe. t6aRDS t3paifly X [.ng a set of
residuals 21 Septenbé? 5005 -- 52 g %@tagegg?ﬁgng&%%§%§% e%glues E[y] and

tAhﬁ pgﬁffti{n{ﬁédleﬁo Yas 0§Dt pexiDs pi xgh Sp L@ 88FhDREIqaBap[ EJerfildilntLe E _ €2
- Ler ) e _
) to compute a predicted value of afpiXel of an HD image

-geneérated by improving the space resolﬂtion of thé SD image.
5 As a result, the image whose'resolution is improved from the

'SD'image is generated.

Specifically, for example, given an HD image as teacher
data that is used as model data and an SD image generated by
- degrading the resolution of the HD image as student data that
10 55 o be converted to be much the same as the model data, a
predicted value E{y] of a pixel value of a pixel forming
the HD image {hereinafter reférréd to as an HD pixel) is
computed using a linear combination model defined by.a linear
combination of a set of pixel values xX;, Xz, ... of several SD
pixels (pixels forming the SD image) and predetermined tap

15 coefficients wy, wi, ... - In this case, the predicted value

E[yl is expressed by the following equation:

E{y]l = wix) + woxp + ...

| .“.‘.(‘1)
In order to generalize equation (1)}, a matrix W héving
ZQ a set of tap coefficients Wi, a matrix'X having a Set of

student data x;;, and a'mat:ix Y' having a set of predicted
'Valugs E{yj} areadefined.as:-

“ [Eq. 1]



Y2 A Lyr J Fromequation (2), the follow ng residual equation holds -true:
XW=Y + E (3) Inthis case,. the tap coefficient wl for utin e 10
predi cted value E[y] close to the pixel:-value y of the HD2?§%§ng?é?dbg N
conputed by mnimzing the square error:. .[Exp. 3] Wen the above square.
error differentiated with respect 15 to the. tap coefficient w is zero,"
the tap coefficient w that satisfies the follow ng equation is the
optimal value for conputing the predicted value E[y] close to the pixel
value y of the HD. :pixel: [Eq. 41 20cel Cel + €2 Oe; + A+ 'er Cez =0 (] =
"1, 2, AJ) Ona .am aw .. (4) 21 'geptenber 2005 53 By differentiating
‘equation (3) with respect to the tap coefficient wj, the foll ow ng

equations hol d tfryg: _x[IEQ-A 5]xlgej" ('3w Xil ~
K e X 322' A_ Ko | -
AA A A
Xy X A XIJ)
[, . E[Yii.
W= Tz, Yfi. Ei?)
(Wl o E[YJ] ‘

then, the following obserﬁation equation holds true:
KW = Y! | |
(2)

5 The component x;; of the matrix X corresponds to the -
th_student data'of the'i4th set of student data (set of
student data used to predict.the i—th,teacher'data ¥;) . The
component wy of the matrix W denotes a tap coefficient to be
mﬁltiplied with the jfth student data in the set of student

-10 data. Also, Vi denotés the i-th téacher data. Thus, Efly;]
denotes é prediéted valﬁe'of'the i-th teacher'data; From y
in the left side of equation {l), the suffix i of the
component y; of'the ﬁafrix Y is omitted. Frdm'xlf > S in‘
the right side of equation {1}, -the SUEfix i of the

15 coﬁponeﬁt'x;j_of the matrix X is omitted.

A least—squareé.hethod”is applied'to therobservation
‘eQﬁaEiqn to compute ﬁhe predicted value Ety] close to the
pixel value y of the HDVpiXel. In this case, a matrix Y
having a set of'real'pixel'values \% of-the HD pixels serving'

20 as the teacher,déta-and‘a matrix E having a‘set of residuals




| 3ei OW2 aei xi2, A, a=. x3J, (. =%, __2,dA [E J .._.|(5), FrErln
i 4) and (5 equati ons (6) are. obtaine q..9 ey
equati ons (4) (5), eq ( ) ? EWﬁgp?H$@5

ei.xil =0, Yeix 2 =0, Al eix1J =01 i=1 .10 i=t (6)

consideration the relationship anong the student data xia, the tap

~coefficient W, the teacher data yi, and the residual ei in the resi dual
- equation of equation (3), the follow ng nornmal equations (6): 15 (Eq. 7]

1) 1( xi.Jdxi1w | i=1
' - 52 -

e betWeen-the predicted values E{y] and the pixel values y

of the HD pixels are defined as:

(Eq. 2]
ey | ¥
{er | Yo
E = . Y =
A A
€r .YI

'_5 Ftom equation.(2}, the following residual equatiqn holds
true: o
XW =Y +E
| (3)
'rIn this case;.the tap coefficient Wy fer computing the-
10 predicted'vaiue E{Y} elose to the pixel value y of the:HD.
pixel‘is computed by ﬁiniﬁizing the square error:
[Exp. 3]
I
2 el
i=l
When the above square error dlfferentlated with respect.
:15 te the tap coeff1c1ent w] is zero, the tap coeff1c1ent w]
that satisfies the follow1ng equation is the optimal value
for comput;ng‘the predlcted value Efy] close to the pixel

value y of the HD pixel:

[Eq. 4] A
20 ¢ % g ey Oey + A+ e %o _ g G=12A,J
i O dw '

b i B . 3




+n are obtained fromequations"

Xi _JIxiJ wd
nor mal
matrix (covariance matrix) A

=l xiJdyi 1=1 (7)

By differeﬁtiating équation'(3)

coefficient w

From equations

(4}
6]

i=1

10
" 'student data x;

‘and the residual e;

and

Xi IxiJ - W
Xi [xi |

- 53 -

i

(3)

I : . I
0, Yeixis = 0, A D ex;y = 0

i=1

V4

equations

iy the tap coefficient wj,

iV i=i + ., xi2Xi3 wl +n +-

W + E XilXiry The
equati ons shown by equations (7) define a 21 Septggkg t?66§7$0%4.
and a vector v as: .

[Eq. 8] A=

with respect to the tap

iy the following equations hold true:

Kigs (1 = lf'-er‘rJ)

(5

{6)

are obtained:

e (8)

Taking~into-consideration'the relationship améng the

the teacher data y;.,

in the residual equation of equatioh (3),'

the following normal equations are obtained from equations

(6):

15 [Eq. 7]

,

\J.l

\J.l

ZXﬂXﬂJ '@
.
S o

M= 1"

J.IXJ.?JWZ +A + (

H

uE
i

EDﬂH ﬁPqH "

Z 11X.1_J

' Jo - ()

12 X.‘LJJ Wy =

H

{
z XJ.ZY:LJ

i=1

1inJJ-WJ = [Z xiJYiJ
AR i=1

(7)

The normal equations shown by equations (7) define a.‘




V=1i=11 z i=1 and defines a vector Was. shown in equation (1), then the
foll owi ng equation holds true: AW=v ... (8) By preparin i unmber
-of sets. of student data xi7 and teacher data yi, the sa §1§ﬁ§§§§%qu§r‘
normal equations 10 (7) as the nunber J of the tap coefficients wi to be
conmput ed can be obtained. Cal culation of equation (8) with respect to the
vector W.(the matrix A in equation (8) nust be non-zero in order to

cal cul ate equation (8)) gives the optimal tap coefficient wj. Equation (8)
can be cal culated 15 using, for exanphe. .a sweep-out method (Gauss-Jordan:
z zi xilxilxilxi2 AxilxiJdJi=li=1i=1 1| z xi2xi3 xi2xi2 Axi2xiJ i=1

i=1 A | x xilJil
matrix (covariance matrix)-A'and a vector v as:
[Eq. 8]

( I 1 ‘ | I
' Z Xi1%i1 Z Xi1Xip A Z KitXig
=1

i i=1I oo L={

A = 25 Xiz¥jy E: Ki2Xi5 A 25 Xia¥jg
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ZXJ.JX_'LI leJX.‘LZ _ Z J.JX:LJ
\i=1 . i=1 )
(&, ) e
. Z xn¥Ys
| F
Y

N
'-zz XiJYi)

A

and defines a vector W es shown.in.eQuation-(l), then the
5 follewing equation holds trﬁe:' | |
AW = v |
| ... (8)

By preparing a certain number of sets of Stﬁdent'datal

'xij‘and teacher data yi,.the seme-number of normal equatidns
10 (7) as the number J of the tap coeff1c1ents wJ to. be

computed can be obtalned. Calculatlon of equation (8) with
respect to the vector W (thermatrir A in equationj(B)_mest
be non~-zero in order to calculate equatlon (8)) gives the

optlmal tap coefflc1ent W Equatlon {8) can be calculated

i

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




i=1 xiJxi2 A~ .xiJxiJ 21 Septenber 2005 - 55 elinination method). As
descrlbed above, . using student data and teacher data, aﬂﬁ@&hﬁﬁbgﬁﬁﬁgss'ng
|'earns conputation of the optimal tap coefficients w for predi cting the
teacher data fromthe 5 student data and tap coefficients and uses the tap
~coefficients w to conpute a predicted value E[y]close to. the teacher
data y using equation (1). Adaptive processing differs from for exanple,
~sinmple interpolation processing in that the forner represents 10
conponents included not in an SD ioagg hut in an HD image. Specifically,
in view of equation (1) .only, adaptive processing seens to be the sane as-
i nterpol ati on proocessing' using a so-called interpolation filter. -Since the
‘tap coefficients w corresponding to tap coefficients of the 15 o
i nt er pofatfonaFiPeereahedtonput ed by |earning using the teacher data and
‘the student d%%a, t he conponents included in the HD image can be
r epr esent ed*S THF<C ThAYe, JGaphy vetprerbesdrhg radpteeebsinglathat
“invol ves so-caéled i mage creation (resolufion creation). 20 Adaptive ,
pr ocessTAgP hh%S REACTREEIT bbtPIsT M PR T Lk bl e PR T i-a#hi ch space
resol ut| ES | nproved. . B er.f or.mi ng adapti ve processjng, learning is .
conduct%@gﬁéf%%gg%’ff"'fljerfeon%/ ngeé%‘r?gcrm@a%&ea aﬁ%{?&grﬂat@at C‘(t%btﬁ’(-?n'erate
_Va“SOUSs_tﬁ@&ltcocﬂEé Cér?cﬁ“t?ap - cADEE e Lap, Cé)r%‘cfl fi,llscéserghse n@gp be used, for
\‘coefficients Wy to compute a predictéd value E{yI;close'to_-
the teacher data y using equation (1) .
Adaptive prOcessing'differs'from,'for example, simple
interpolation proeessing-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 représented. This shows that
adaptive processing is proceSsihgfthat.involves so-called
image creation (resolution créatioh).' | |
‘20 - - Adaptive processing has.béeﬂ described usingh for
example, a case in which'spacéfrésoiution is'improvéd; By
performing adaptive processing, learning is qoﬁddcted using
different teacher data and student-data-to generate‘various

- tap coefficients, and the tap coeffiéients may be used, for

.25 eXamplé,-tQ improve S/N_(Signai to Noi$é‘Ratio)h to reduce




25 exanple, .to inprove S/N (Signal to Noise. Ratio), to reduce 21 Septenber
2005 - 56 Dblurring,. and to performvarious other types
Specifically, in order to inprove SIN or reduce blurring %FS é%%?%?@ag 7
processing, inmage data having a high S/Nis used as teacher data, and an
-image generated by . 5 degrading S/ N of the teacher data or a blurred
image is used as student data. Tap coefficients are thus conputed. For _
exanple, in order to sinultaneously perform conposite/conponent conversion
processing and space resolution inpsovenent processing by adaptive
processing,.a 10 conponent-signal HD inage is used as teacher data, and an
i mage generated by degrading. the space resolution of the teacher data and
the data into a conposite signal is used as. student data. Tap

conver t,in
coef fi ck?]éﬁi@ra‘%’e Frhda é’r?ﬁiﬁoeal VAEGPUSX RIPISE, YRSt @ér PrOSsEEiadm space

.resol ution rovege roaess#ng of a conpanent-signal imge by :

adaptive pr 88§§|ﬁ§a YeorBoREHEL sFGnAFPERYFEGY PE HSEHCEs. teacher dat a,
~and an b radlng .the space resol uti f the

t eacher gﬂta | d{ gﬁthé%%%% FR97 HHR 9 PP DALY aﬁe%tﬁgs conput ed.

20 For £ Si ta usly erforn1NPE codi ng and

space. resgﬁtﬁvﬁﬁpﬁ%r?%vg#%ﬁfdg%g eggﬁného a7 SMBEESES gég %ﬁage by adapti ve
. progessi BRhd BEE GERGLA - encodi HD i mage
- -and decodi a' FLe reguI?|ﬁgk%%gagggggg-lﬁggg,ggg%rggngggg ?eg%%gr data

and . as student data. Tap coefficients are thus computed.

For example, in order to simultaneeusly perform
composite/component-converaion_processing and.épace
resolution improvement processing by adaptive processing, .a

10 component-signal HD image is used as teacher data, and an
image- generated by degradlng the space resolutlon of the
teacher data and convert;ng the data_lnto a composite SLghal

“is used as. student data. Tap coefficientslare thus computed.
For example, in order to petform 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 degradlng the
space resclution of the teacher data is used as student data.
Tap coefficients are thds_computed.
20 A‘. For example, in order to simultaneously perfotm MPEG
"deceding and Spacefresolutidn iﬁprovemeht_precessing of an
. MPEG-coded image by adaﬁtive prOCessing,'an'image generated
bprPEGrencoding a cOmponent—signal HD image and decoding |
" the resulting MPEG- coded image is used as teacher data, and

25 coded data generated by degradlng the space resolutlon of




25 coded data generated by degrading the, space resolution of 21 Septenber
2005 - 57 the teacher data and MPEG encodi ng t he degrade i d as
student data. Tap coefficients are thus conmputed. AIterna?}ggﬁg?bécﬂﬁg
conponent -si gnal image is used as teacher data, and coded data generated
by MPEG encoding the teacher data is used as student data. Tap
coefficients are thus conputed. Fig. 22 shows. an exanple of the
.configuration of the signal circuit 113 in the TV signal processor 106,
~which is inplenented by a classifi ¢ati-on adaptive processing 10- circuit
for perform ng the above-described classification adaptive processing. The
signal - processor 123 in the electronic apparatus 11 (Fig. 17) is simlarly

arr angegle tea@heéahﬁtﬁiBBHtM§E@Pé£%o&9n8€EBFg@Sig%Segy%éqg %%?Q%%d131

processing circuit 113 is supplied to a’b h

t enpor asi kyugkaregathe i mppPt cdakraisvpptied ot hgl st redictiontap
extracting circuit 132 squeﬁtialfy usesgrgspggggg?@%%f%?'output dat a

to-be Bdhpunedibylg, BrOmMEbnSHAr OPGRAL I ORAGET E4ifsd 36, Wigh W11 be
descri bed 20 bel ow, extracts-the input data to be used ?or'pre rcting the

targetddbea &ndncodedbditergdidraead beeasphbech ARuHndatite as.a @i edi ction
taps. 'Specifically, for exanple, when the input data is SD 1nage data and
thé ou@@b@-ﬁét@ﬁé@ #D $hagendadatgeneTap edodfficients are thus '
cdm@uted.
Fig. 22 shows an example of the configuration of the
siénal circuit 113 in the TV signal processor 106, wﬁich-
:is implemented by a classification adaptive pfocessing
.10., circuit for performing the above-described classification
adaptive procgssing. Thé signal processor 123 in the
'glectronic appafatus 11 (Fig. 17) is siﬁilarly arranged.
Input data jinput-signalj tolbe processed by the signal
| procéssing circuit.113 is supplied to a buffer 131. The
15 ‘buffér 131 teméorarily Stores the input,data supplied
| thereto. | | |
_- A-predictionrtap éxtracting circuit 132\sequentially
uégsf'as target data, output data to. be com@ﬁted by a |
‘product-sum operation Circﬁit 136;'which will be described
20‘ibelow,'extracts-the.ihput data to.be used for predicting the‘
tafget data from thé:buffer 131, and uses thelihpuf data as
-bredictiéntaps. . -
| fspecificaiiy} fdr‘example{ when the input‘daté is Sb'
“iﬁage data and the‘oﬁtpﬁt data is HD image data generétedfby

25 imp:oyihg the~§pace3resoldtipn of the 8D image,‘the'




25 -inmproving the space resolution of the SD i mage, the 21 Septenber 2005 -
58 prediction tap extracting circuit 13.2 extracts, as Lct PS,
several SD pixels of the SD inmge, which are close to thgfgggg%Ponobg -
corresponding to an HD pixel serving as the target data in the space or
time domain. 5 For exanple, when the input data is coded data generated by
MPEG encodi ng an i nage and the output data i.s inage data-generated by
MPEG- decodi ng the coded data, the prediction tap extracting circuit 132
extracts, as prediction taps, a DCI ¢hi screte Cosine Transform 10
coefficient forming a DCT block including a pixel serving as the target

.data (bl ock used as the unit of DCT processing involved in MPEG encodi ng),

DCT coeffk@#ents close.to this DCT block jn the space-or time donain, or
the |i &SN L FAxIF A Y FHL 1Rl & artetexdatactis geherated by MPEG 15

&35 B T e)=L el &ff dhor R diesiarr 8Yisky ci rcui t
132 tracts, dicti 1 DCT ficient f pixels f ing:th
v odt ot an SrdE td A A TRATD ST Ao a G g 2B K ng A the

- -encodi ng _an. image in another frane (or field) as a prediction image (for
,exanpléék?d%ﬁEiéh

predicti d e | gh | r.eady en _output as the output data, may be
used asé%%lﬁ?alsoneﬁgag% : ﬁa\q/%antga gbnt% needgpfa}?eepﬁrregﬁl&q SRS for the -

target datapod g Reed, clbgR HAB SELLECLERG GLf EUlLbLaZ gupplies the
prediction taps for the target data to the product-sum
generated by MPEG-encoding an image and the outpuf data is
image data generated by MPEG-decoding the Coded data, the
prediction tap extracting circuit 132 éxﬁracts, as_.
prediction‘taps,'a DCT (Discrete Cosine'Transform)

'10' coefficient forming a DCT bléck including a pixel serving as
the target data (block used as the unit ofiDCT prOceésing
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-

;5 encoding an imége in another fréme'{or field) as a
prediction image (for example, P pictﬁre or B picture), the
prediction tap extracting circuit 132 exttacts,_as‘

- prediction taps, DCT cbefficients,ofrpixels forming the
prediction image,.'Alterhatively, pixels of the image

20 'serving.as the_prédiction image, which has;alreadyrbeen
output as the_output data, may be uéed'és prediction taps.i

Having obtained the prediction taps fér‘thé target data,
the prediction tap extracting;circuitlIBZ supplies the
prediction taps for the target data to the.product—sum‘

25 operation circuit 136.




25 operatidn circuit 136. 21 Septenber 2005 59 A control signal is supplied

froma function controller 137 to the prediction tap extr i gl kt
132. accordance with the control signal fromthe functiongggﬁgggﬁ%g®6§37,

the prediction tap extracting circuit 132 5 determ nes the structure of
the input data formng the prediction 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- 10 data into one of several _ckgsses and uses the input data as a
-class tap. A control signal is supplied fromthe 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 determ nes,
" in accordande.CRte ﬁégqﬂ%n%%ﬂSQQH$ﬁﬁd ffrem ehéuhghdbnorocasmeddklrer 137,

the structure of the jnput data formng the class tap,. that is, the
Astructuigfo?ot¢ﬁf(ﬁ5ﬁgﬁéghfnI?@Qﬂ?ﬁﬁr%QF%HQWﬂWH%P%QNi3§escﬂﬁption, f or

ol roui s R S TR SRRy et R ETRCtam act | ng ol roui -
7 ;ﬁg Pﬁ'\e/c?% ég%fj?éa% 12%?:?‘, .Sgﬂeu%ruéc%ctpidﬂ a%dlegisc%:;c '.isna ’citrré%iﬁ):r ?L%EC“ on taps
-.5 determines the structure of the input data forming the
prediction taps'(and output data), that is;‘the‘structure of
the.prediction taps.

A class tap exfracting circuit 133'extracts, from the
buffer 131, input data to be used for Cléssifying‘the target

: _10”-data into one of several classes and ﬁées the input data as
é'class tap. -

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

15 extracting circuit 133 determines, in accordanée with.the
control signal from the function contrcller 137, the
§tructure of the input data forming thé ciass tap, that is,
the structure of the class tap. | h

In order to simplify the-descriptibn; for-eXamplé, the

-520 Apredictipn taps”obtaihed-by the prediction‘tap'extracting
circuit 132 and the éla#s tap obtained bf}fhe class tap
. éxtracting ciréuit,l33 have the same tap structure.
5.Needless tb say, the prediction taps and the class tap cén
have independent tép structﬁres. | |

-.l25,'f_ ~ The class tap for.the'térget data,‘which is obtained by




have i ndependent tap structures. 25 The class tap for the target data,
whi ch is obtained by 21 Septenber 2005 - 60 the class t i _
circuit 133, is supplied to a classification circuit 132£1$ﬁ%&3&52655
classification circuit 134 classifies the target data in accordance wth.
the class tap fromthe class tap extracting circuit 133 and outputs a
cl ass code corresponding to a class obtained as a result of _
classification. For exanple, ADRC (Adaptive Dynam c Range Coding) or the
| i ke may be adopted as a classification method. The ADRC net hod invol ves
ADRC pr-ocessing of input data .10 formng the class tap and determning the
class of the target data in accordance with the resulting ADRC code. In .
- K-bit ADRC, for exanple, the nmaxi mumvalue MAX and the m ninumvalue MN
of the thputlaks & dorarnpatheclcssuittag 38, e idetsegpbeédedand BR=EMAX-M N i s -
calculated as a local .15. dynamc range of the set. On the basis of the
dynam < ¥aarjel LR iatheirgitt dada f Ghm ng atsise fikcasiohapirguie- qaanti zed to
K bits. Specifically, the mninmumvalue MN is subtracted from each piece
of the Ghipialfdas Tor ratgathdadibads eggordadcet Wétdi ther edeesi sagi vi ded’
(quantized) by DR/ 2K. The pieces .20 of k-bit input data form ng the class
tap ar &%t dftfeFlias s e dettarmtiod sdgouace 188 ghdeoutbitssaring, which is
“out put. __as an code. Wen the cl ass. tagtis subj ected to, for exanple,

1-bPt  ADRE Dristes SHG SHREHHAI imAy & @6 SMPRCpgned as a result of

classification.

For_ekample, ADRC (Adaptive Dynamic Range Coding) or
the‘likérmay be adopted as a classification method. -
The ADRC method involves ADRC processing of input data
.iO fofming the class tap and determining the class Qf the-
target data in accordance with,the resulting ADRC C6de.

In K-bit ADRC, for example, the maximum.valﬁe MAX- and
the minimum value MIN of the input data forming the class
tap aré detected, and DR=MAX-MIN is calculéted as a locai

15 ~dynamic range of the set. On the basis of the dynamic rénge
DR, the'input daté.forming the class tap is re—quahtiied to
K bits. Specifically, the minimum value MIN is subtrécted'
from-each‘pieéé of the input data forming the class tap, and
tﬁe'difference is dividéd (quantized) by‘DR/ZK‘ The pieces
20 'of k~-bit input data forming the class,tap are‘arranged in é,
predetermined se@uehcé'to‘give-a bit string, which is output
as an ADRC éode. When the class taﬁ is subjected to, for
- example, 1-bit ADRC pfoéessing, the minimum.value MIN is
 éubtracted from each piece of the input data fbrﬁing the

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




subtracted from each pi ece of the input data forming the 25 class tap, -
and-the-difference is divided by the average of 21 Septen?faég% er-20§§ t he
eac

maxi mum val ue MAX and the mnimumvalue MN. As a result, pi éce” 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 out put,
. as a class code, a level distribution pattern of the input. data formng
the class tap. In. this case, when_.tpe class tap consists of N pieces of
~input data and K bits are 10 all ocated to each piece of the input data, the
nunber o.f cases of the class code output-by the classification circuit
134 is {%N) K conbi nations, which is a vast nunber exponentially
_propor t FBRARA X HRER eV Akt dFA fan t e Wi i va lmsutMIdht aASLE Preferably, -
“the classification circuit 134 first conpresses the informtion anmount of
 the cl akStAp WBFHY PIE RO prbdes diafy o iecdmagid@ed) zat i on and
: then rforns. cl ai ification. The class code output by the classification
circuit 1340073 % %Il?letd HPHn Cgébtcﬁ 5 190 2 N5St fifci®ent storage unit 135.
The _co:arrg;' i s#o age unit 135 stores.t. oefficients generated by .
| ear ni g.-é%tg&}:%% ?CIE c%ecﬁens oragd T imit bf% ot pits ‘”?‘d’p??bgéf PREPERt s~ st or ed
Vat ‘TShe QQCEI?SPE)RC code. '
Fo:‘example, the classifiCation circuit 134 may output,
-as a class code, a level distributibn 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 of the class code output.by the classification circuit
134 is (2¥)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 tQ'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'opération,circuit 136;




corresponding to the class code output by the classification 25 circuit 134
to the product-sumoperation circuit 136. 21 Septenber 20 -

descri bed bel ow, the coefficient storage unit 135 storengS%F%$%F|_9sof
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 storage unit 135, the set of tap coefficients to be used is
deternined fromanong a plurality of sets of tap., coefficients in
accordance with a control 'signal frogythe function controller 137.
‘Specifically, the control signal output fromthe function controller 137
is supplied to the 10 coefficient storage unit 135. The coefficient storage
~unit 135 determnes the set of tap coefficients. to be used in

.accor dance A 13833 beghirediovsi Ghel cand fdwipnts stapageoehfifcildht s
corresponding to the class code sugglied from the classification circuit
-134-froﬁ?%ﬁ%%gﬁt@%?%ﬁﬁlQﬁ thpas coeffiwaty o th@ashoddctta®um oper at i on
circuit %ggf.The égoduct<s%%% operation circuit 136 obtains the prediction
taps output by $He FHBHi@i6h Rap Saiddt ivg % iar divgral3zy &fd seivé tap

coefficignts. qutput by the coefficient storage unit 135, performs a |inear
- predi ct?gnte _%%éiaa‘ﬁ/c?ﬁl psrtd’d{f’ﬁt “operdt ?E&?) CORGW B¥réquati on (1) -
operat i o PR P PP o4 B0 RS R SRAT T 8 Phe See 1 | or 112
(ng-.]éatéfhined from among a plurality of sets of tap ,
‘coefficients in accordance with a control signal from the
function controller 137. Specifically, the control signal
'oﬁtput from the function controller 137 is supplied to the
10 cqefficient storage unit 135, The'coefficiént storage unit
135 determines the set of tap coefficients to be uéed in
.éccordance with the control signal and outputs tap
.coefficients corresbonding to ﬁhe cléss code sﬁppliéd from
the classification circuit 134 from among the sef‘qf tap
15 coefficients to the product-sum operation circuif 136. |
The pfoduct—sum.operation circuit 136‘dbtains fhe
prediction taps output by the prediétion ﬁép extracting
circuit 132'and the tab-coefficients output by the
céefficient storage unit 135, perfotms a linear prediction
20 ’qperation (prodgct—éﬁm‘operation) éhown by ééuatibﬁ (1)
_using the prediction taps'éﬁd the tap éoefficiénts,-and.
outputs. the operation result as output data.
A control signal from the controller 112 (Fig; 16)‘15‘
Supplied to the function controller 137. The funétion

25 Jcont:oller'l37 controls the prediction tap extracting




supplied to the. function controller 137. The. function 25 controller 137

controls the prediction tap extracting 21 Septenber 2005 132,
the class tap extracting circuit 133, and the coefficien%lggﬁﬁgg%%@9§t 135

in-accordance with the control signal. Fig. 23 shows an exanple of the
configuration of an 5 enbodinment of a |earning apparatus for |earning 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. H gh-quality3ata such 10 as HD i mage data can be
used as | earning data. The teacher data generating circuit 141 generates
teacher data, which becones nodel data in the |learning processing, from

the | eaniricngtdata, Speciiheal byp LQEr8X L e h the 15
| earning data is HD i mge dat a, pmhenrtth? pcéggg%?cﬁgéfsggdm@%é conput ed

by | earbBedigiaientsetofageconyer 1899iaNaShhE {0t H or
converting MPEG coded data into an HD alnagggﬂgﬁe ?ggcﬁﬂe %%g?ggneratlng

circui sigddlmaintains the HD inmage data serving as the | earning data and
outputs the 20 HD' image data as teacher data. For exanple, in. a case in
whi ch the |Beyniay states izn Hxanplge tati cod@iyiheiap soefficients to be

conputed by learning are used for converting. an SD 'inage having a. |ow
' embodlment cof a learnlng apparatus for learnlng tap

coefficients to be stored in the:coefflc1ent storage unit

135 shown in Fig. 22. | |

Learhing data used for learning.is supplied to a
teacher data generatinq circuit 141. High-quality data such

10 as HD image data can be used-as learﬁing data.

The teacher data generating circuit 141 generates
teacher data, which becomes model data in the learning
processing, from the learning daﬁa.

Specifically, for example, in-a.case in-ﬁhichrthe

i5 learning data is HD image'data,‘When the tap coefficients to
be computed by learning are used for converting an SD image
1nto an HD image or convertlng MPEG-coded data 1nto an HD
image, the teacher data generatlngVCircuit 141 maintains the
HD image data serving‘as_the-leafﬁing data.and;outputS'the
2Q -HD'image data as teacher data.: | | | |
| 'For example, in a case in which the learelng data is HD
_;1mage data, when the tap coeff1c1ents to be computed by
'learnlng are used for convertlng an SD - 1mage hav1ng a low
 S/N 1nto an SD image hav1ng a hlgh S/N or convertlng MPEG-

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




SINinto an SD i mage having a high SIN, or converting MPEG 25 coded 'data
into. an SD i mage, the teacher data generating 21 Septenb -
circuit 141 decimates the pixels of the HD image data -SZ¥§%%%ﬁgg2? %
- learning data to generate SD i nage data and outputs. the generated SD

- image data as teacher data. The teacher data output by the teacher data
generating: 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.dat@a generating circuit 143 generates
" student data, which becomes a student in the |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

© convert$hgEt S8l Mege matito Wik MR Aekegel ddedéderibee albdwe, the teacher
‘data nenory 142 stores the HD inmage serving as the teacher data. 15 In
this ca¥e Vit 5t J&’@ntle(f’éir&rﬁ’er?éﬁ'% ity 9eecaite £23 ingeesi Mattes alle pi xel s of
8s" st UGBPHE 4P TR SR In e dn o PEFOFanEs o be computed by
doscri bed- aBBde  PRECF oaBhar CHAPH nBRoF ° 143 ChaF c4aF ATRRS FABGRT cor vi ng as
MPED cncodes U iRd EBaohER R B0 moeaF e B a R alPATand S0t BPS the
' teacher data memory 142 stores the teacher data from the
- teacher data generating circuit 141.
A student data géﬁerating circuit_l43‘generates student
data} which becomes'a student in the leafning 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.éonverting‘an 5D image
into an HD image, as described above, the teacher data
ﬁgmory 142 stores the HD image sefving as the teacher.data.-
_15"In this case, the student data generating circuit 143
decimates the pixels of the teachér.data-ﬁo generaté SD
image data and outputé the'SD image data as student data.
For example, when the tap coefficients to be computed.
Sy learning are used for converting MPEGécoded aata into an
"éé'-HD'image, as described above, the\teachér—data memory 142
.stbfes-thé HD image serving as the teacher data. 1In this
- case, the student data generating circﬂit.l43 MPEG-encodes
t the teacher data to generate coded data ahd'outpﬁts the
~coded data as student data. |

25 ' FQr example, when the tap coefficients to be computed




coded data as student data. 25 For exanple, when the tap coefficients to be
conputed 21 Septenber 2005 -- 65 by learning are used fo Qnveyti an SD
imge having a low S/Ninto an SD i mage having a high S?qu%gmé%é@@?bed
.above, the teacher data menory 142 stores the SD i nage serving as the
~teacher data. In this case, the student data generating 5 circuit 143 adds
noi se to the teacher data to generate SD inmage data having a low S/ N and
outputs.the SD inmage data having a low S/ N-as student data. For exanpl e,
- when the tap coefficients to be coopgted by |earning are used for
converting MPEG coded data into an 10 SD i mage, as descri bed above, the
teacher data nenory 142 stores the SD i nage serving as the teacher data. In
nerating circuit 143 MPEG encodes the

this asgi the student Qg%a e 1 : )
t eacher’ Wat% T e ferate d@% Ry SEtd "SuPputd tHegecbgEdndatalay st udent
 dat a. %?b?het§tude _data oytput by the student data generating circuit
143 i s b Ao ~F et A hy SN, afnheleschdbRE aBP¥enenory 1. 44
t &nept t dat lied, f t he st t dat ti ircuit
stores e a_su I romthe s en ata generating circu
143. The'pﬁ%ﬁ%c%ﬁbn qﬁb“@?ﬁﬁé&ﬁiﬁgsgpffﬁi?hf4§%sé368ﬁtF&EV&ngzésuses the
t eacher;,dat red.. .in t her data.menmpry 142 as target data
- rrdata ShQned, Jd.n the g
extracts t he st udent dat a usgﬁﬂgoFasﬁfegpgtgﬁﬁﬁfﬁg gﬁiaegegﬁfﬁgf?%n1the
St ugentc it tTamer ¥4 noi8Rd [9eRELAkes RESILELLOR, hERS.NRYI BY the same
tap structure e ‘
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, aé 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 génerate 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 datarmemory 144 stores thé student data supplied
from the Student data geherating circuit 143. B
The prediction tap extracting circuit 145 sequentially
20 uses the teacher data stored in the teachér data-mémory 142
"as térget 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 generatéd by the prediction tap extracting qiréuit

25 132_shown_in Fig. 22. The prediction taps genérated_by the




as those generated by the prediction tap extracting circuit 25. 132 shown
in Fig. 22. The prediction taps generated by the 21 Septe n806 -
prediction tap extracting circuit 145 are supplied to a ng?ﬁéﬁéggggppgn.
adding circuit 148. The class tap extracting circuit 146 extracts the
student data used for classifying the target data fromthe 5 student data
menory 144, generates a class tap having the sanme tap structure as that
generated by the class tap extracting circuit 133 showmn in Fig. 22, and
supplies the class tap to a classifigation circuit 147. As in the
“classification circuit 134 shown in Fig. 22, the 10 classification circuit
147 uses the class tap fromthe class tap extracting circuit 146 to
perforn1ck?ssijicq§ion and supplies.a class code representing the class of

t he .t arYet et o3t e Fordet 18 FHt O taddih @t sewbl 1848 LoTRe nor nal
‘equati aon aqgéqg%circuit 48 reads the 15 teacher data serving as the target
data friom’t U P hemi 3P ita2 48nd perforns addition. of the

Xt Tacti ng. ePFOESTAS sk E A RE L ARONGITtE CAFVPRELASCENENS tar ot data in
R LS 055 40 R 1L L e g
IS ot e MRRE YY) AR LU YRR pEodegethg . I each
same tap strUctu:e as that generated by the class, tap
extractin@ circuit 133 shown in Fig. 22, and supplies -the
'élass tap to a ciassification circuit 147. As in the |
classification éiréuit 134 shown in Fig. 22, the |
10 classificafion éircuit 147 uses the class tép from the class

. tap extractiné circuit 146 to perform classifiéation and

supplies a cléss code representing the class of the target
data to the ndrmal équation adding cifcuit 148.
- The normél eqﬁation adding cifcuit 148 reéds:the

15 teacher data serving as the target data from the teacher

data memory 142 and performs addition of the student data
forming the predidtion taps from the prediction fap
extracting circﬁit 145-and tﬁe teacher data serving as the
‘target data in:each class represented by the class code
729 'supplied'from'the classifiéatiqn_cirduit1147{

SpecifiCélly; the normal equationladding circﬁit 148

uses thé prediction'faps.(student'data)‘and performs, iﬁ

each class‘cqrreSponding,td the class code sﬁpplied from the
'.‘claséificatidn,circuit 147, operations:corresponding to

-2y multiplication (XinXip) Of the student data, each piece




..classification circuit 147, operations corresponding to 25 nultiplication
(xinxim of the student data, each piece 21 September 20031 SefémbECFgtisng
each conponent of the matrix A-in'equation (8), and sumation (D :
Furthernore, the normal equati-on adding circuit 148 uses the prediction
taps (student data) and the target pixel (teacher data) and perforns, in
each class corresponding to the class code supplied fromthe
classification circuit 147, operations corresponding to nultiplication
(xiyi) of the student data and the ®eaeher data, each piece form ng each
conponent of the vector v in equation (8), and summation (E) 10 The nornal
equation adding circuit 148 perforns the above addition using all pieces of

the teagheni gl 8.8 oLedoohlal Nort pRCGT: daL 3, omory, 142 2 gar get, data,

t hus giving he nor mal ™ equati ons shown i
sol vi ngshhg. pPesaRl s¢quati ons generated in each class 15 by the nornal , |
equati.on adding circuit 148, a tap coefficient :determning circuit 149 . |

computes tapreoeldifif | i £aGh AlSs 00 uRRl] 63 the. g coefficients
ef i g

to an address corresponding to each ass Inac cient "tabl e nenory
1150 . us29 Pepepiageeioh hesgat aspienar edias) they ! i dhere may
be a class in mﬁ?ch t he nOrnég equat i on ad&%ﬁg .cf?g%ﬁ%ﬂ%ﬁﬁg&%ﬁﬁﬁbt
gener at ¢taashétighent mwirbesrodrior el aguatd onss QI comINding the tap
coefficients. In such a - 7 L

~ the class code supplied from the classification circuit 147,

operations corresponding to multiplication (x;,v;) of the
student data ahd the teacher data, each piece forming each
cemponent of the veetor v in equation (8), and summation ().
i0 The normal equation adding circuit 148 performs the
above addition using all pieces of the teacher data stored
in the teecher data memory 142 as target data, thus giving
the normal equaﬁiens sﬁown in equations (é} in each class.
By solving the eormalrequations-generated‘in eech class
15 by the normal equation adding circuit 148, a tap coefficient
tdetermining'circuit 149 computes tap coeffiéiente_in eaqhelﬂ
.clées‘and supplies.the_taprcoefficients to an address
correspaonding to each‘claes in a coefficient ﬁable memory
150. | | | |
'.ZQ._ Depending on the data prepared as the learning data,

l there may be a Cless in Which the normalieqﬁatien addieg
;ircuit 148 Canﬁet'generate a sufficient nﬁmbef of normal
equations-for computipg the tap coefficients. In such a
class, the tap Coefficient determining cireuit7149.outputs;

H 25 for example, default tap coefficients.




- . teacher data fromthe

class, the tap coefficient determning circuit 149 outputs 25 for

exanpl e., default tap coefficients. 21 Septenber 2005 . Q?S tdh Ber 2005
coefficient table menory 150 stores the tap coeff|C|ents In eac cl ass,-
which are supplied fromthe tap coefficient determning circuit 149. A

“control circuit 151 controls the teacher. data 5 generating circuit 141,

t he student data generating circuit 142, the prediction tap extracting

~circuit 145, and the, <class tap extracting circuit 146. Specifically, in

the | earni ng apparatus shown in Fig. 6823, processing information indicating

.the contents of 10 processing performed using the tap coefficients is set
to the control circuit 151 as'infornation i ndi cating the type of

processi ng | rfor % (¥ coefficients to be Iearned by .operating an
operation un hH %?91 G Y (ﬁ%ﬂﬁ?quﬂ$ t#§€ processi ng

hEZ"LEﬁ%?%Fff?%eQ?eaﬁ A raf‘taiag vﬁm%ﬁe%?%ié}?ap ¢ i Rudem daca

‘generatingreiLeuit &égerﬁiﬁ%ﬁq1é¥§édﬁ€ extractlng circuit 145, and thé

class tap extracting cCircul ccordlngly, under the. control of

the control gLidGUito1 %?ﬁxnhhﬁlﬁ aqggﬁfﬁﬁ_ gﬁg%control %CUIt 141 generates

ear ni ng ata the contro

ClrQﬂltgéﬁéraﬁﬂ@gséﬂﬂ@@itdﬁ@ﬁ-gﬂﬂ@nﬁﬁd&ghén&é%ﬂtgeneratlng circuit
142, the prediction tap extracting circuit 145, apd the
class tap'extracting circuit 14e6.

Spec1f1cally, in the learnlng apparatus shown in Flg

23, proce351ng 1nformatlon indicating the contents of

10 proce551ng performed using the tap coefficients is set to
‘the control circuit 151 as information indicating the type
of processing'perfdrmed by'the‘tap coefficients to be
learned by'oﬁeratiﬁg an operation unit, wﬁich is not shown.
In accordance with the processing information set by

15 operating thé.operation unit, the control circuit 151
controlé the teacher daté generating circuit 141, the
- student datajgeneratinq_circuit-142;'the prediction tap
extracting‘circuit‘l45,_and the class tap extracting circuit
146. |

20 - AéCérdiﬂgly; undér the.cohtrol of the control circuit
iSl,—ﬁhe.ﬁeédher data‘geneﬁaﬁing circuit 141 generatés
teacher'déta;from-the-learning data. Under the control of
.ﬁhe control circuit 151;'the stﬂdent data_generatiﬁg clrcuit
143 genérates student dgta ffomlthe teacher data. Under the

25 - contrcl of the control circuit 151, the prediction_tdp




143 generates: student. data fromthe teacher data. Under the .25 eontrol of

the control circuit 151, the prediction tap 21 Septenber gpgglt)témggrzo 5

extracting circuit 145 sets the tap structure of prediction taps an

~generates prediction taps having the tap structure. Under the control of

the control circuit 151, the class tap extracting circuit 146 sets the tap
structure of a class tap 5 and generates a class tap having the tap
structure. Referring to a flowhart in Fig. 24, processing (learning

- processing) by the |earning apparatuggshown in Fig. 23 will now be

described. I'n 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 SHIRf eCWGEth hed %e‘{eﬁ:ﬁ o@"e%stifﬁb 5T of paesdcdiiegl y, the

- teacher_dat a@gcfner at i circu 141 sets a met hod of 15 generating teacher
" data frtb&fﬁst Fathfe Regtid g dler d8n g Eucduine-143 set s
rom t he teacher data. The predl ction

ret h t . t d
?age ex racﬁ %%e(rﬁa?l{‘: lﬁ{% ee?nsc‘%rh Yo lsrt‘?‘h‘étd'% ‘of-hsr &dPSEi GRPt ap' s. The

" class t i 14 tsthet 0 str ctur of a class tap.
In step gﬁ% LJElﬁﬂeé té;gfc er PR er 9 Hgei %pcrd)ict Ufﬁzlo &58s t157‘é?acher

dat 3 1 rom thedeard ng cqaatsas WL AL UE L s%cc%%rt%%nce with the

generation meth set in ste
Referrrng to a flowchart in Fig. 24, processihg

(learning processing} by the learning apparatus shown in Fig.
23 will ﬁow berdescribed, |
In step 521, the control c1rcu1t 151 contrels the
rO teacher data generatlng c1rcu1t 141 the student data
generatlng circuit 142, the prediction tap extracting
cireuit 145, and'the'clase tap extracting circuit 146 in
_accordande with the set preeessing'information. Accordingly,.
the teacher data generating circuit l4l‘sets a method of |
15 generating teaeher data from-the learning data. The student
‘data generatlnq c1rcu1t 143, sets a method of generating
student data from the teacher data. The prediction tap
extracting c1rcu1t 145 sets the tap structure of prediction
taps. The class tap extracting‘circuit 146 setsethe tap
20  structure of afclase tap. o | |
._In_steprs22, the teacher data generating‘circuit 141
generates-reacher-data from the learning data supplied
thereto in_accordaﬁce'with rhe‘generation method set in sreéj
521 and-supplies andrstores the teacher data-in the teacher

25  data memory 142.




S21 and supplies and stores the teacher data in the teacher .25 data
menory 142 21 Septenber 2005 - 70 Subsequently, in step 2@% th ent
| s}

data generating circuit 143 generates student data fromt ta
stored in the teacher data nenory 142 in accordance with the generation’
met hod set in step S21 and supplies and stores 5 the student data in the-
~student data nenory 144. In step S24, the prediction tap extracting circuit
145 uses, fromanong the teacher data stored in the teacher data nenory
142, data that has not yet been selegjed as target data as target data. By
~reading the student data fromthe 10 student data nenory 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 tYpseEyerhéYnortRaf téRudtPonthedPhYdenEcdpta gaBerabing step S24,
the class tap extracting circuit 146 enerates a class tap having the tap
_struct6P§Qﬁ£%i%4%nﬂ%§er 3ef S3HdeRd £ r@gt Ahsy teagragdekeé st udent data
fromth st udent,_ dat a nory, 144", supplies .the class tap to the ,
ol assi PO ToI e E A7, SR priEREds G dPepcso59256°0! Hibhephs2s, t e
classif] ' ircuit 147 perforns cl.gssification using. the class .tap
fromt 5%%g%gciaEE%ngr§§¥1§6‘EFF@U%@%1E€qaﬁHPBEﬂ§Fn§n§ §%8§§Scode of the
target a3, 6 :ClA%S G39eneS HRRNC DL LOMAS y 144,
' in step'824, the prediction tap extracting circuilt 145
‘uses, from amcng 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 stﬁdent data memory 144, the prediction tap extracting
" circuit 145 generates prediction taps having the tap
- structure set in step 521 for the target déta and supplies
the p;ediction taps to the normal equation adding circuit
148.
15 In step $24, the class'tap extracting circuit 146
'generates a class tap'haviﬁg the tap structure-set in step
321 for the target data by reading the student . data from the
student data meﬁory 144, supplies the class tap to the
classification circuit 147, and proceeds to step $25.
20 _1-7‘ In step‘SZS} the classification circuit 147 performs
classification using. the class,tap from the class tap'
cextracting circuit- 146 and obtains a class code of the
;target data, The cla$5'C§de is supplied from the

'Classificatiohrcircuit 147 to the normal equation adding

25  circuit 148.




classification ci rcdi t 147 to the. normal equation adding 25 circuit 148..
21 Septenber 2005 - 71 In step S26, the normal equatipg %&g{n% @ircuit
the efreg er.

148 reads the teacher data serving as the target data from
data nmenory 142. For the. student data forming the prediction taps
supplied fromthe prediction tap extracting 5 circuit 145 and the teacher
data serving as the target data, the normal equation adding circuit 148
perforns the above- described addition of the. matrix A and the vector v
shown by equation (8). The addition,is perforned in each class
corresponding to the class code fromthe classification 10 circuit 147. In
step S2.7, the prediction tap extracting circuit 145 determ nes whether or
not the addition in which all pieces of the teacher data stored in the
t eacher dat anresfmpy SE42 téree ngsed lasdue ifcar geld idat aiirguper figemed. 1f it s
15 determined in step S27-that the addition in which all pieces of the
teacherrerdsa e weehers ddie t3peingata e nutrggerdararetton tihe predi ction
tap extracting circuit 145 returns to step S24 and uses, of the teacher
data, dRIChemtdass pRtoNetl feen B ddied ayladr gttt addicrmsiondivet ar get
- data. 20 Subsequently, sinm|ar processing is repeated. If it is determ ned
in stePF-THAD tiPadhRR 0fd Frathitdie rradisitdess o e resddhar data are
‘'used as_the tar data is perforned, in step S28, the tap coefficient
: g cilrcuit f%%-an&iéﬁe téécherrgzta servid% as the targét 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 prediétion tap extracting circuit 145
determines whether or not the addition in which all pieces
of the teacher data stored in the teacher data nemory 142
are used as the target data is performed. If it is
15 determined in step $27 that the addition in which all pieces
of the teacheér data are used as the target data is not
performed, the prediction tép.extracting circuit 145 returns
tolstep S24 and usés; of the teacher data, data that-has not
yet been Sélected}as target data as new térget data.
20 Subsequently,'similar pfocéssinglislrepeated.
If it_is determiﬁed'infstep,827;that'the addition in
Which,all pileces of the teacher déta‘are used as the target
data is_perfbrmed, in step S28, the tap coefficient:

determining cir¢uit 149 solves the normal equations |

25 generated—in each class by the addition performed in step




. class by the addition perforned in step 21 Septenber 2005,; ¢

determining circuit 149 solves the normal equations 25 generated in each

y the
normal equation adding circuit 148, thus conputing the t%bsg%gF??éﬁg ts in
- each class. The tap coefficients. are supplied and stored at an address
corresponding to each class in the coefficient nmenory 150, 5 and the
processing is termnated. Accordingly, the coefficient nenory 150 stores
the tap coefficients in each class for perform ng processing indicated by
the processing information set to the,control «circuit 151. 10 The above
| earni ng processing by the learning apparatus is perforned by changing the
~processing informatioh set to the control circuit 151, and a set of tap
coefficients based on .each piece of processing information is obtained.
Accor di T Yoy sl maamaly ssfualeian giddia ciefduidi ditss thusonputed for- a
plurality of pieces of processing .information is stored in the
 coef fi GFYMUEYF dg iR %fﬁll?%%%llg’hélac%r@@@m ngFhei te@it 113 shown in
Fig. 22. Specifically,-Fi 5 shows an exanple of the configuration of
the coefq§'chE¥mteEtordde i}ﬁ:ﬁf lﬁ% bWt e d AF |y aderessel ectors 1-61 and

i a R S MR IS P T ot ConeTOrer 38T (Fg
-22)5 1T§hd the proceSSing is terminated. |
Accordingly,fthe coefficient memory 150 stores the tap
coeffiCients in each class for performing processing
indicated by the proceSSing 1nformation set to the control
circuit 151.
iO | The above learning processing_by the learning apparatus
is perférmed.by changing the processing information set to
the control circﬁitliSL, and a set of tap coefficients based
on each piece of proceseing ‘information is obtained
Accordingly, a plurallty of sets of tap coefficients
15  computed for a plurality of pieces of processing information
is stored'ihfthe_coefficient storage unit 135 in the signal
l; processing circuit 113 shown in Fig. 22. |
Specificaliy,~Fig;.25‘sﬁows an example of the
| configuration of the ceefficient storage unit i35 shown in
20 Fig. 22. |
Selector3i61_and'162 each select one of N coefficient
' ,memerieslGBl to 163y in accordance with.e:control signal
suppiied.frOm_the?fuﬁction controller 137 (Fig. 22). The
.selectors léi end 162 select the same coefficient memory

25 163

n-




‘selectors 161 and 162 sel ect the same coefficient menmory .25 163n. 21
. Septenber 2005 - 73 The coefficient nenories 1631 to 16321§%ﬁ3n§%9585a set
of tap coefficients conputed by the | earning apparatus shown*Tn Fig.”23 on
the basis of .each piece of processing information. 5 In the coefficient
storage unit 135 arranged as described above, the selectors 161 and 162
select. the coefficient nenory 163n from anong the N coefficient nenories
1631 to 163N in accordance with the control signal supplied fromthe
function controller 137. 10 A class gqde is supplied fromthe
classification .circuit 134 to the sélector 161. The selector 161 supplies
‘the class code to the selected coefficient nenory 163.. The coefficient
menory 163n reads tap coefficients stored at.an address corresponding to
the class codee fqash e ol avamr s 166 trodbBheeselr sforapacoefficients
(stored therein) corresponding to the predeterm ned processing information
~and out phit 52R HeCe Al eb¥r §F creppstedHey tiie chrdfiiciemppaatina hpwhe
~coefficient menpry 163n are,supglied to the selector 162 selecting the 20
" coeffictenti9rend? yPR6SHE TelSePectIFh ISl iRXIFE KD coefficients
supplied fromthe coefficient nenory 163n to 'the product-sum operation
Ccircuit*d FEFPT 22) . The coefficient nenories 1631 to 163N, each storing
_the5 In the coefficient storage unit 135 arranged as
described above, the selectors 161 and 162 select, the
coefficient memory 163, from among the N coefficient
memories 163; to 163y in accordance with the control signal
supplied from the function 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 therseleCted coefficient_memofy-lGBn, The
cdefficient memory 163, readé tap coefficients stored at an
address corresponding to the class code frbm the selector
i5 161 from the set of tap coefficients (stored therein)
correSponding to the predetermined processing information
and .outputs the tap coefficients.
The tap coefficiénts.output by the coefficient memory
i63n‘are supplied to the selector 162 selecting the
20 coefficient memory 163,. The selector 162‘supplies the tap
coefficients supplied from the coéfficient'mémory'163n to
- - the product—sum,operatipn'circuit 136 (Fig. 22).
The coefficient memories 163; to 163, each storing the

"set of tap coefficients"based on each-piede of processing

25  information, heed;not be physically separated. 1In other




set of tap coefficients based on each piece of processing .25 information,

- need not be physically separated:.. In other 21 Septenber - rds,
- the coefficient nmenories 1631 to 163N may be inplenentedgﬁsaggﬁ%§é§p$ching
~a single nenory. In. the present enbodinent, since the function of the.
signal processing circuit 113 in the TV signal processor 106 5 changes
fromthe function for sinultaneously perform ng conposite/conponent
~conversion processing and space resol ution-inprovenent processing to the
function for only perform ng space v£sol ution. inprovenent processing, the
—~coeffi-cient storage unit 135 of the signal processing 10 circuit 113 stores
‘at least the following two sets of tap coefficients. Specifically, one
e unit 135 of the signal

coefficien ry 1631 i.n the coefficient stora
opr oCess‘fC}fg&S’g?E:Igeuictoel écﬁed}teg‘e§‘°§étesoflGﬁaptEOéﬁgNdﬂ%ﬁt}%e generated by 15

|l earning _processi usi-ng a: ¢ Qnent - si, nﬁl HD i nage as teacher data and a
. corrposi%ﬁ% ecg%yf %"@i%délﬁt Sd&&5 -t FE™ESMposi t e- si gnal SD i mage

- bei ng gener at ed,.hy radi space_resol ytion of the teacher data and
converting ?he%hgoﬁggggﬁ? §38%§?m§§?o glESﬁpgé?tgug?bﬁap.Oﬁng?ﬁer 20 ©

- coeffici; | i n..the .coef hi gient it 135 f the.signal
O et TR S0 TrdBitOns' ThoMhe®nd 305D bebiR kol Tg8L I

pr ocessi stores a set coeffrc by

| eapni NG, RIRCESTIRY el B9 t16ATRPBRERE 18 9AAkHD1 |, RIS £BS s fgCher data and
an SD i nage as ' - . T '
cqmposite/component_conversion processing and space '
resolution-imppovement-processing to the function for oniy
performing space resélution improﬁement processing, the'”
coefficient storage unit 135'6f'£he signal processing
10 clrcuit 113 stores at leasf the following two éets of tap
coefficienté.
Specifically, one coefficient memory 163; in the
coefficient storage unit 135 of the signal pro¢éssing
circuit 113 stores a sét of,taﬁ‘coefficients génerated-by '
i5 learning préceésing using a compoﬁent—siqnal HD image as
teacher data and a:66mpbsitefsighal SD image as student data,
~the cémposite—signal 5D image being generated by degrading
the space resolution of the.teacher-datarand édnverting the
component-signal into a composiﬁe signal. Another |
200 coefficient mémory'163j_iﬁrthé coefficient storage unit 135
of the signal prOceSsing éircuit'llB storeé a sel of tép
coefficients generated by-léarning.processing_using a
Comﬁonent—éiéﬁal HD image as téacher data and an Sﬁ-image as
rétudent data, the SD image being: generated by degrading the

25 space resolution of the teacher data.




student data, the SD. inmge being generated by degrading the 25 space

- resolution of the teacher data. . 21 Septenber 2005 - 75 zigethebﬁéﬁﬁgnt
~enbodi nent, since the function of the signal processing Cir i'n-the

"el ectronic apparatus-11 (Fig.. 17) changes fromthe function for

si.mul t aneously perform ng MPEG decodi ng and space resol ution inprovement

processing to the function for sinultaneously performng MPEG decoding and

~distortion elimnation processing, a coefficient storage unit 135 in the
signal processing circuit 123 of the;glectronic apparatus 11 stores at

. least the followng two sets of tap.coefficients. 10 Specifically, one
coefficient nmenory 1631 in the coefficient storage unit 135 of the signal

processing circuit 123 stores a set of tap coefficients generated by

~ learning prddeddindresiend &HPASIREe §§HF€a€ﬁ@rf&&F510Ph@f Bb2i nage being
- generatedlggkNPEG-encodln a conponent signal_ 15 HD i mage and NPEG—decodlng

" the coddtFit FTURFUSh NPEGt oded D § e sl s rarpaatst 41 the SD
" i mage bﬁ#ﬂﬂpéﬁge rat ed gyadl the s ce Les Iutlon f the teacher
" data an 9 the™ LaOGERS |ent'nennry'

' g??gu: {})él%&? gtelh&!E%nE:oeC% e en Bsg#ﬁq?eatrge%og&tflg%ﬁ: 361' re(’}‘(’? g.eﬁzl "
'Conﬁoneﬂgoéé%%g S 'trfpeg%Lﬁi%ttl%%c%rr %&ﬁlﬂ%eously performlng
‘MPEG decoding and distortion ellmlnatlon proce581ng, a
coefflc1ent storage unit 135 in the signal processing
circuit 123 of the electronic apﬁaratus 11 stores at leaet
the followingrtwo sets of tap coefficients.

10 Specifically, one cOefficieht_memory 16éi:in the
ceefficient_storage unit 135‘¢f the signal processing
circuit 123 stores a set of tap coefficienfs generated by
learning processingrusiﬁg an HD image as teaCher data, the
HD-image being genereted by MPEG—eanding a coﬁponent—sigﬁal

~ 15 HD image and MPEG-decoding the coded data, and using an
MPEG-coded SD image as student data, the SD image being

generatedby.degrading the‘space tesolution of the teachey
data and MPEGfeneOding'the,degraded deta. Another
coefficient memory 163y in the coefficient storage unit 135
20 of the signai_proceésiné eireuit123-stores a set of tap
coefficients generated by‘iearning‘processing usingra
component-signal SD'imagelas teacher data and coded data
 generated by MPEG—encoding therteacher'deta'as student data.

| The eoefficient storage units 135 in the TV signal

25 processor 106 and the electronic apparatus 11 may store




- set of tap .using a coded data generated. by MPEG encodi ng the teacher
data as student data. The coefficient storage units 135 i he TV _sji.gpal 25
processor 106 and the electronic. apparatus 11 may store gﬁggg%Fg%%Q§§2005
- 76 other tap coefficients. Specifically, the coefficient storage units
13S may store, for exanple, tap coefficients for enlarging/contracting

- (resizing) an inmage, tap coefficients for inproving the resolution in.the
- tinme domain, 5 tap coefficients for inproving the resolution in the gray-
scal e dondin, tap coefficients for_r;nging blurring, and tap coefficients

- for elimnating distortion and noi se.” d assification adaptive processing

using tap coefficients for inproving the space resolution or time .10
~resolution or for resizing an inage is described in USP 5666164. For

exanpl eythemagsirf icostfifor iadd® | vegmadessilng, udiengotedf icdeffti ci ents for
perform ng MPEG decoding is described in Japanese Unexam ned Patent o
Appl i catticorarubinidat ilohd MRy 200I320PE] exRow lexarple coelfdssiikintat i on  15.
adaptive processing using tap coefficients for changing the. gray scale is.
“descri H&F iR \rgpsEmed'c aieeshimed (Pasdmingdp@ini dagigen alsl i cation No.
9-219833." For exanple, classification adaptive processing using tap.
coef fi Q¥fifdcients ﬁor lmproving the resolution in the time domain,
| 5 tap-coefficients for improving the resolution in the gray-
écale domain, tap coefficients for reducing blurring, and
‘tap coefficients for eliminating distortion and noise.
‘Cléésification adaptive ﬁfocessing using tap
_coefficients for improving the space resoiution or time
_10 resolution or for resizing an imagé-is‘described in USP
5666164. For example, classification adaptive processing
ﬁsing 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.
| lgray scale is_descfibed in Japanese Unexamined Patent
Application Publication No. 9-219833. fo: example,
classification adaptive probeSSing using tap.coefficients
ufor reducing blurring is described in USP 6233019. For
Zd‘féxample, classificaﬁiqnladaptiﬁe'processiﬁg‘uSing tap
N coefficients for eliﬁinating distoftion and noise is
- described in USP 5499057.
As described above,iseﬁs of many types-éf tap

coefficients are stored in the coefficient storage units 135,

'_ 25 . and the set to berused_islswitched among these sets, thus




“for reducing blurring-is described in USP 6233019. For 20 :exanple,
~classification adaptive processing. using tap coefficient or._elimpating
distortion and noise is described in USP 5499057. . As e%%%ﬁ%g%xg%QSer
~sets of many-types of. tap coefficients are stored in the coefficient
“storage units 135, 25. and the set to be used is switched anong these

sets, thus 21 Septenber 2005 - 77 easily changing the functions of the
signal processing circuit 113 of the TV signal processor 106 and the

signal processing circuit. 123 of _the electronic apparatus 11. In order
to inprove the efficiency of signal processing and 5 nenory usage, the tap
structures of the prediction taps and the class tap are changed in
accordance with the- signal processing function. Wen the prediction taps
and t he®®Fhk% ChapP e Pre- By (of siig isiam) wyerdorimeach si gnal

| ~processing functjon, the tap structures of the prediction 10 taps and the

- class t%]prg?fé]elﬂﬁ ]nllcﬁ Ye %nﬁ\go‘?l%]erﬁliwsc%’fa chrﬁ)\%whrﬁh@i s igngl 26, - o
processing by the signal, processing circuit 113 shown in.Fig. 22 will now
be  destrqHet % Jééglzo%cr%fs ft{}}gﬁﬁ]&?m%ﬁ%rﬁﬁ% ddeivdd a 15
control signal fromthe controller 112 to change the function of the signal
processing ci Teuitr 1% 59 adordaice Wit B iRe e SIS SEihamd t he funct i on

congr Olﬂéﬁorf%a%t_rﬁ“les éeﬂve SrsdiGiian 42 %h%tirr%%iicr%qog rt%lfaist Ian]c“isz.; the
' the class.tap are changed in accordance_with.the'Signal
‘processing function. When the prediction taps and the class
tap are pre-designed to Sﬁfficiéntly performreach Signall
processing function, thé'tap structures of the prediction
10 taps and the class tap need not be changéd;
| Referring to a flowchart in Fig. 26, processing by the
signal processing circuit 113 shown in Fig. 22 will now be
described. | | | |
In‘step $31, the function controller 137 receives a
15 control signal from thé_cdntroller 112 to change the
qunction of the signal processing circuit 113. In
accordance With the control signal, tﬁe function controller
113 controls the prediction tap extracting circuif‘132,'thé
~class tap extracting circuit 133, and-the.coefficient
20  _storége unit 135. |
| ‘ Specificaliy{'the édntrol signal Supplied from the
éontroller 1;2 to the funcﬁion:contrqller 137_inclﬁdes |
processing informagion associated with the fuﬁction-ID
.stoied in the contfoller 112. In accordance with the

25 . processing information, the function controller 137 controls,




class tap extracting circuit 133, and the coefficient 20 storage'unit_135.
Specifically, the control signal supplied fromthe contrQié gZzbﬁ_the
function controller 137 includes processing information assodl ' ?h,the
function ID stored in the controller 112. In accordance with the 25
processing information, the function controller 137 controls, 21 Septenber .
2005 - 78 as.in the control circuit 151 shown in Fig. 23, the prediction
tap extracting circuit 132, the class tap extracting circuit 133, and the
coefficient storage unit 135. As a_regult, the prediction tap extracting
circuit 132 is set to generate prediction taps having the sane tap
structure: as those generated by the prediction tap extracting circuit 145
of ‘the | earning apparatus shown in Fig. 23. The class tap extracting
ci rcui taQBBnlEhfaI@?}ﬂ‘sJe‘tlt%l@eﬁef? atel sshdwssin apidavihg the sane tap
~structure.as t hat generated by the class tap extracting circuit 146 -
of . theptf%‘at%ﬂfgnatﬁfar%% Shwh. Circw . 138, e cbedd itient storage unit
135 is set to use the -coefficient nmenory 163n (Fig. 25) having stored

t her ei nAEr 3810 ?%&F%b%ft?%teﬁtg EB?r€§ﬁ§ﬁé?h@ﬂtosﬁﬁéagﬁoées§|hé515

i nformati on |ncluded n the cont .0l signal fromthe function controller

'137. Subseqd&nt y, %M%£1|ﬁﬁﬁu 9¥§“s§ﬁ@ Q§$5%9¥¥§Soﬁéécﬁﬁt tHe buffer
13,1 =) II:[.'s S§-eeP tso3 gene}]:atpeg eﬁjré:élcqcnlo[napcaeﬁ(é gg the same tap
.Structure as those generated by the prediction tap
extracting circuit 145 of.thelearning apparatus shown in
- Fig. 23. The class'tapfextracting 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 learnlng apparatus shown. in Flg 23.

The coeff1c1ent storage unlt 135 is set to use the
coefficient memory 163, (Fig. 25) hav1ng stored therein a
rset of tap coefficients corresponding to,the processing

l5 1nformatlon included in the control signal from the functlon
controller 137.

Subsequently, when input data is supblied and stored in
therbuffer.131 in‘step 532, the prediction. tap extractlng
circuit 132 uses, of the output data to be computed by the

20 product—sum operatlon c1rcu1t 136, data that has not yet
been selected as target data as target data. By reading the
1nput data from the buffer 131, the prediction tap

'rextracting circuit‘132 generates (forms) predlctlon taps
hav1ng the tap structure sef in step 531 for the target data

. 25 gand supplles'the predlctlon-taps to the product—sum _




circuit 132 uses, of the output data to be conputed by the 20 product-sum .

- operation circuit 136, data that has not yet been sel ect tar dat a
as. target data. By reading the input data fromthe buffgfsﬁiTng?gﬁbs

prediction tap extracting circuit 132 generates (forns) prediction taps

having the tap structure set in step S31 for the target data 25 and

supplies the prediction taps to the product-sum 21 Septenber 2005 7.9 -

. operation circuit 136. In step S32, the class tap extracting circuit 133

- generates a class tap. having the taggstructure set in step S31 for the.

~ target data by reading the input data fromthe 5 buffer 131, supplies the
‘class tap to the classification circuit 134, and proceeds to step 533.. In
step 533, the classification circuit 134 performs classification using the

class taBeF?bHrE Hel EFaks ig extracting circuit 133 and obtains a class

code of the t.arget. . dat e class co is supplied to the coef ficient
~ storage uni tIlrfLﬁ F?ngt?’[QHe tgbeefcfr}lacﬁseqia%t%‘r ‘fcllﬁu( i d3325), the

_selecto d 16 ve_sel ect ed oef C|ent menory. 163n set in
 step- 83 %/56& he cfa%% tga eh?vj‘%%p%) Ff’r% Yetike st fiER i on

oo sttt 5 eSS, PEgEE LS AR oo
‘the gl %@fﬁ@pemfromgas&é assd fL a8 opa 61 EGUile %@g&df éﬁﬂaanes the tap
c1rcu1t_134 and proceeds to step S33.

In step S33, the classification circuit 134 performs
claSSification u51ng the class tap from the class tap |
extracting circuit 133 and obtains a class code of the

10 targetldataﬁ ‘The ciass code is-snpplied to the coefficient
| storage unit'135s | - |
In the coefficient storage unit 135 (Fig. 25), the
- selectors léi'and 162 have selactéd‘the coefficient memory
163n set in ste@ S531. When the class code is suppiied 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 correspondlng to the class code
from the. claSSLfication circuit 134 and supplies the tap
coefficients to the product-sum operation Circuit 136
.20 | ~ The productwsum'operation 01rcu1t 136 obtains the ‘tap
CoefficiénESwSupplied from the coéfficiént storage unit 135;'
In step-SBS the product sum operation circuit 136 uses the*'
tap coeff1c1ents and the prediction taps supplied in step
‘-532 from the prediction tap extracting circuit 132 to

25- perform a_product~sum-opération shown by equation (1),




coefficients to the product-sumoperation circuit 136. 20 The product-sum
operation circuit 136 obtains the tap coefficients suppli
~the.coefficient storage unit 135. In step S35, the produ%fgg&%gg%gpg§ion :
circuit 136 uses the tap coefficients and the prediction taps supplied in
step S32 fromthe prediction tap extracting circuit 132 to 2S performa
product - sum oper ati on shown by equation. (1), 21 Septenber 2005 - 80
conputes a predicted value of the target data, and outputs the predicted
- value as output data. The output dat g out put by the product-sum operat’i on
circuit 136 is generated using the prediction taps and the class tap
having the tap structures corresponding to the -processing information and.
a set -of tap coefficients. The - output data is thus data generated by
pr ocesHAPUIRS ihputedatted wakhe mahngre riepresentact byacheyetessi ng
information. Subsequently, in step S36, the prediction tap 10 extracting
ci r cui t*IBP IRt fiches WeetderowpHotdatifere is output data to be used as
target data. If it is determined in step S36 that there is output data to
‘be used as t'&FgettayiLadatRe optotds Sivn§heepapdyctosymepr83atand uses out put
-data-that has not yet been used as target data as target 15 data. o
SubsequemIy:t ﬁr?é SitiISRe TRt GRS Y ity sgesiediom tems past theif it is
detgrniqed iqzstgﬁhSSG t.hat .t her iS no output data.. to be used as target

dat 3, tcheaspsr T oN vd.ngl' sth'[eertrﬁpnast _ct_ures eo:respondlng to the
' _processing information and a set ef tap eoefficients._ fhe‘
output data is thus.data genereted by proeeSSing tﬁe input
data in the manﬁer represented by the proeessing informafioh.‘

Subsequently, in step 836, the predictien tap

10 extracting circuit,lBé‘determines'whether or not there is
output data to be used as target data. if3it is determined
in step S36 that there is eutput data to be used-as‘target
data, the processing reterns to step S$32 and qses outpet

'data'that has not yet been used as target'data.as target

715 data. - Subseqqently, the similar processing ie repeated.

In contrast, if it is determined in step $36 that there
ris no output data:te be used ‘as terget data, the processing
_is‘terminated.,‘ : |

As described,above, the’signai @rdceSsing circuit 113

20 of'the.TV‘eignal-processor 1dG changes;the fﬁncﬁion thereof

1by setting‘the tap stfuetqrelef the‘prediction taps
generated by the‘prediction tap ektﬁactihg circuit‘132{ Ehe
Fap structure of the claes tap generated 5y the.class tap‘:'
extracting cireﬁit 133, end-the type of the set efltap

" 25 coefficients used in;carryiﬁg.out the product;SUm.operation;




As descri bed above, the signal processing circuit 113 20 of the TV signal

processor 106 changes the function thereof by setting th ure
of the prediction taps generated by theprediction tap ex??g%ﬁgﬁg&%#g%U|t
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. 21 Septenber 2005 - 81 .by the
product-sum operation circuit 136. Also, as in the signal processing
circuit 113, the signal processing éitreuit 123 of the el ectronic apparatus
11 (Fig. 17) changes the function thereof. The signal processing circuits
113 and 5 123 changes the functions thereof in this manner to cooperate in

shari t tﬁg@g i this case,, out put data
of higﬂgraﬁialitfg%ﬂgﬂﬂﬁt épgt egggé%étgggépen B prockRstiy bs ei t her

of t hessdmgnal @&égggﬁgrghfadf%uj 11, #ﬁgﬁ eved

Speci fically, prmhen t he signal pt%%esg?%gg% rcuﬁ?ﬂngigfmé % ‘?V%gigna

processis df&aperaiassor ndensnenthy, 11 apri $0ef §y clel So ? %at ed by
eac

| earni ng processing using a conponent-signal” HD i'mage a er data and a |
- conposfiurest iirgrdlers 1. m%@%@ﬁp%@cwﬂlé&éﬁb?t§pﬁf§ dgsol ution 15

of the teacher data and converting the conponent signal Iinto a conposite
si gnallZds cdtudemt that £urherisimaftierraef enf eth i @ HHPasi t e/ conponent
conversion and SD/HD conversi.on tap coefficients) are used. Using the tap
coef f iGSicPRrteain sharlng the task of processing an input 51gnal
In this case, output data of higher quality than that
achieved by 1ndependent processing by either of the signal
processing circuits 113 and 123 can be'achieved.
10 Specifically, when the signal processind circuit 113 of
the TV signal proceasor 106 operates‘ihdependently, tap
coefficients generated by learning‘brocessinq using a
component—-signal HD-image as teacher data and a composite-
signal $D image generated by degrading the'space resolution
15 of the teacher data and converting the component signal lnto
a composite 51gnal as student data (herelnafter referred to
as comp051te/component conversion and. SD/HD conversron tap
coeff1c1ents) are. used U51ng the tap’coefficients,'
baseband SD image SLgnal, which is output from the tuner 105
20 (Flg. 15) and whlch is a Comp051te 51gnalr is processed,
Vthus convertlng the composrte 3D lmage srgnal 1nto a f
-component HD 1mage 51gnal
When the srgnallprocessiné circuit_123 of the
.eiectronio aﬁparatuS‘Il operates independently, tap

25 coeﬁfioients-generated by_learningrprOCessihg'using-an'HD.



baseband S-D i mage signal, which i's output fromthe tuner 105 20 (Fig. 15)
and which is a conposite signal,. i's processed,. thus cogyﬁa&aﬂgmgkﬁs :
. en the

conposite SD i nage signal into a conponent HD .inage signa _
signal -processing circuit 123 of the . electronic apparatus 1 1 operates
i ndependently, tap 25 coefficients generated by | earning processing using
an HD 21 Septenber 2Q05 - 82 image generated. by MPEG encoding a
. conponent --signal. HD inmage and MPEG decoding the coded data as teacher
data and coded SD i mage data generqr%g by degradi ng the space resol ution of
‘the teacher data and MPEG encodi ng thé degraded SD i nage as student data
(hereinafter referred to as MPEG decoding and SO/ HD conversion tap
coefficients) are used. Using the tap coefficients, coded data generated
by MPEGIBAE6dPAReHaEdApbHePESPenradengi gnabmpuhput-kigmal heDspesiéi ¢ bl ock
- 124 (Fig. 17) is processed, thus converting the coded data into 10 a
~ conponefbdHifFERadecedgndl thencedndr data . aiehethbeTVdstgnahdpeodessor 106
‘and the__electronic apparatus 11 are electrically connected with each
‘other, tRel8fgRafl2ptode’sragedi Prufiegrading the Fwasegnasolupiomestor 106
~and .thg si?nal $r0éessing circuit 123 of the 15 electronic apparatus 11
change the FERACETONS tRerESf MBHE cReoPERE: Ehpndshrring Sheinask of
processi n.igput signal. _Specifically, the signal processing circuit
123 of FRAYET BT oni K abparal ter 11efeesed EorporlREostenalieh Atige as
SD/HD conversion taprcoefficients)‘are used. Usipg the tap
coefficients, coded data generated bnyPEG—eﬁcoding a
component SD image signal ocutput from the specific block 124
(Fig. 17} is processed, thus converting the coded data into
10 a component HD image signal.
In contrast, when'the-TV'signél processor 106 and.the
- electronic apparatus 11 are eleétriCally connected with each
other, the signal proceSsing circuit 113 of the TV‘signal
‘prdceésor 106 and the signal processing circuit 123 of the
15 eléctronic apparatus 11 change thé -functions thereof and
cooperate in sharing the task of processing an input signai.
Specifically, the Sighalrprocegsing circuit 123 of the
‘electronic apparatus 11 uses a component-signal SD image as
teacher data and coded'data‘geherated by MPEG-encoding the
- 20 teacher data as student data and peerrmsllearﬁing
processing to generate tap coéfficients (hereinafter
referred to as MPEGwdecoding‘tap coefficients) .- Uéing‘the
tap cpefficients,,the”signai.brocessing circuit l23&

processes coded data generated by MPEGrencoding'a component.,

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




teacher data and coded data generated by MPEG encoding the 20 teacher data
as student data and perfornms |earning processing to generaj 8ch@fber 2005
coefficients (hereinafter referred to, as MPEG decoding tap coefficients).
Using the tap coefficients, the-signal. processing circuit 123.° _
processes coded. data generated by MPEG encodi ng a conponent 25 SD i mage
signal .output fromthe specific block 124 (Fig. 17), 21 Septenber 2005 - 83
t hus converting. the coded data into a conponent SD i mage signal. The
signal processing circuit 113 of the-gJV_ signal processor 106 uses a
conponent -signal HD i nage as teacher 5 data and an SD i nage generated by.
degradi ng the space resolution of the teacher. data as student data and
perf or | ear ni ng _processing to generate tap coefficients (hereinafter
referredts &?ngﬁfgﬁﬂan&foﬁ\]?@r §P6% %k &g teodinttioc jre mogiponesitn gDt heatiap
coefficisgnts1 the signal . 10 processing circuit 113 processes the
conponentggﬁ ifmage . signal, which is generated by the signal processing
ectroni c, apparatus 11, thus converting the SD i nage

circuit - 123 e e <
" signal into gg%o%% Peht PHS P RRGRI sTHRarIt AlBoph HadeRV wigmdl, a node in
‘whi ch ej t 1 i.gnal._processing circuits 113 and 123 perforns

iy EEB%S%Z 16 éaasgé SOﬁBa&ePﬁ“ FBRlt KR irgasal aﬁr%@é@%ﬁglﬁg. ,

independent processing an . .
CIrqyltaa%&3aﬁ&da&2§npfﬁ£8é”5888BSE%&'%?,Hégggéihggthéhgpace

resolutinn of the teacher data aststudent data-and performs
learning processing to-generete tap coeffieients
{hereinafter referred to as SD/HD conversion tap
coefficients). Using the tap coefficients, the signal
10  processing cireuit 113 ptocesseS'the component  SD image
signal, which is generated by the signal prncessing circuit
123 of the electfonic appetdtus 11, thus converting the éb
. image signal into a Component HD inage‘Signalf
In both modes, namely, a mode in which either of the
15 signal processing circuits 113 and léSwperforms independent
processing and a mode.in which the_signal processing -
circuits 113 and 123.perform coopetative processing,ﬂthe
final result is a component HD'tnage siqnal; -
Using the composite/conpnnent“conversion and SD/HD
20 conversion tep coeffieients_used Qhen thefsignal proceSSing
.circuit 113 of the TV signal ptocesSot 106 operates
independently, a composite SD image can .be converted into a
,eomponent HD'image by one prncess.'rThe conversion accuracy
may degrade compated with a'caee in which conversionlof‘d

25 composite SD. image into a -component SD image and conversion




final. result is-a conponent HD image signal. Using the conposite/conponent
conversion and SO/ HD 20 conversion tap coefficients used whep,thger Riognal
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. inmage into a conponent SD
i mage and conversion 21 Septenber 2005 - 84 of the conponent SD inmage into
a conponent HD inmage are separately ﬁegforned. Specifically, canversion of
a conposite. SD-image into a conpong t-signal SD i mge can :be perforned
using tap 5 coefficients generated by | earning processing using the :
. conponent -signal SD i mage as teacher data and a conposite- signal SD inmage
gener at e byreconwpeneng fheikregehéntdat acompboeat cCODpOsLEE stg@nal as
student .data (hereinafter referred to as conposite/conponent conversion
tap 10 &6BEFRERLKtB¥rfCoNedrsi on of a conponent-signal SD image into a.
conmponent -si gnal  HD i mage can be. perforned using the above described SO HD
conver si on tEFEoeiFd bl enteenteps lan et i gdrerdt daudge liedroniang '
processigﬁgusin the 15 conponent-sigggl HD i mage  as teacher data and an SD
Cimage GRRBPRERE BYIHRYr i HBRYReCapder PeEEP IR iiDing heak eacher . data as
da ‘ ‘ :

Stgqfntcoe£§géients generated by learning processing using the
' component-signal SD image aé téacher‘déta aﬁd a composite-
signal.SD imagé generated by conVertinglthe.teaéher data
into. a composite sigﬁal as student'data_(hereinafter
referred to as composite/component conversioh.tap
10 coefficients). | A
Conversion of a componentwsignal'SD‘image into a
component~signal HD image can be perfofméd ﬁsing the above-
described SD/HD conversion tap coefficients (tap
coefficients generated by learning prodessing using the
_15 compdnent"signal HD'image as teacher data énd an 5D image
generated by degrading the space-resolutioﬁ‘of the teacher
.data as student déta).. | | |
The compoéite/componentlconversion ﬁap cééfficieﬁts are
specialized in converting a composite—signai SD imége into a
20 component-signal SD image. In viéwrof‘pﬁly conVérting a
composite signél\iﬁto a component.éignal, the
composite/componentlconvérsidn tap coefficients can convert
a composite-signal SD image into a component—signél SD image
in a more aécuratermanner than tﬁe cbmpbsife/compohent

25 conversion and SD/ED cbnversion tap coefficients for




- The conposite/conponent conversion tap coefficients, are specialized in
converting 'a conposite-signal SD image into a 20 conponeg{ Sglgctgl%érzg@.
imge. In view of only converting a conposite signal into a orrpone_n?.
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 conposite/conponent. .25 conversion and SD/ HD
conversion tap coefficients for 21 Septenber 2005 - 85 converting a
conposite SD image into a conponent-gignal HD inege by one process. The
SD/ HD conversion tap coefficients are specialized in converting an SD
image into an HD image. In view of only inproving the space resolution,.
~the SD/HD conversion tap coefficients can generate an HD i mage by

i nprovi RGRYRELEPAce CPRRDTLET oFP ofnagr SO ferayecompen et e twmalk &2 nanner -
t han the conposite/conponent conversion and SD/HD conversion tap
coef fi cHBATS. PL0PRE P¥2FESS - t he MPEG decodi ng and SDI'HD conversion tap

coefficient %ica G- decode: coded datajﬁfgner_at,ed by MPEG_ encoding a
conponent SD.'9 w iGHAI® ZHP e 5iPe P &iHe déddde @ red sP2Sintld 286 HD | mage
by one iLgro((::esg. in convg%i on using - the MPEG decodi ng and SD/ HD conver si on
“tap coetticrents; the' 15 ettt g Bt fadiP idpdfegr dde Eidithaleidith

aoosr achBPle Al M R M DR T L R e egonver st o
| coefficients can generate an HD image by_impro#ing ﬁhe space |
;esolution’of an SD imade in a more accurate manner than the
composite/componént conversion and SD/HD ¢onversi§n tép

'éoefficients. |
10 Similarly, the MPEG-decoding and SD/HD conversion tap
coefficients can MPEGfdécddé coded data generated by MPEG-
encoding a component SD'image'$igna;*and convert the decoded
data into an HD'imagg by one process.- In cdnversion‘using
the MPEG-decoding and.SD/HD:conversion-tap coefficients, the
15 decoding accuracy may degrade‘comparedlwith conversion using
,the MPEG-decoding tap coefficients; and thegconvéfsion
accuracy may degrade compared with conversion.using the
SD/HD conversion tap‘coéfficients.:l |
From the above description, when théVSighal ﬁréceséing
20 circuits 113 and 123 perform_Cébperative processing, the
MPEGndécoding tap coefficients are used to convert coded
data into an SDiimage; 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 coﬁpared with a

25 ‘case in which_the_signal;processing Circﬁit 113 of the TV




SD/ HD conversion tap coefficients. Fromthe above description, when the
signal processing 20 circuits 113 and 123 perform cooper aj kng,
‘the MPEG decoding tap coefficients are used to convert c%gggﬁgggggﬁﬁﬁto an
SD i mage, and the SD inmage is converted into an HD i mage using the SD/HD
conversion tap coefficients. The HD inmage of higher quality is thus
generated conpared with a 25 case in which the signal: processing circuit
113 of the TV 21 Septenber 2005 8 6 - signal processor 106 operates

i ndependent |y using the conposi te/_cg onent conversion and SO/ HD
conversion tap coefficients and a cdse in which the signal processing
~circuit . 123 of the electronic apparatus 11 operates .5 independently using
-~ the MPEG decoding and SD/HD conversion tap coefficients. Wth the

- MPEG decddiag rapcesedfittentserzbdedindtpendentVPEGslacpdack and, what is
more, block distortion due to MPEG encoding is elinmnated. 10

Speci f i €aRPYsitascNREG eet ot mee Fapor oefid | £ scareer generaded by | .ear ni ng
processi ng using, as described above, a conponent-signal SD inmage as

t eachercaafhlahtntpderd! datase gemeraied By MPEBEhqodicessier t eacher data
as student data. _The MPEG decoding tap coefficients convert the coded data
15. i ntSiTaRF nbge oh W chlgeheorien apyasrjust ol leratyatidt h respect to the
~original inqge is mnimm According to the MPEG decoding tap

coef ic’r’éﬁ‘?g,n‘?%t&dé%“b%t?ﬁ? HMifgfivérding and SD/HD conversion

tap coefficients.

With the MPEGfdecoding taé coefficients,.coded data is
MPEG-decoded, and, what is more,.block diStortion.due toA
MPEG—encbding is eliminated. |

i0 Specifically, the MPEC—degoding_tap coeffiqieﬁts are
genérated by learning processing ﬁsing, as deséribed above,
a component—signal SD image as tééchér data and coded data
generated by MPEG-encoding the teécher data as sﬁudent data.
The MPEG-decoding tap coefficients convert the coded data
15  inte an image in which (the sﬁm of) square efrors.with
respect to the original.imagé is minimum. According'to.the
MPEG—decoding tap coefficients, fhe coded data ishcohverted
into an image qloSé'tq'the undistorted, original image.
Therefo:e{ distortion such as block'diétortioﬁ-due to MPEG-
20 'encodiﬁq as well as MPEG—deéddinq is eliminated.

When tap cdefficients are generatéd by iearniﬁg
processing using data generated.by MPEG-encoding a'
rcomponent—signal SD image épd MPEG~de¢oding the coded
component-signal SD imaqe_as'teachér'data énd codédldata

25 . generated by MPEG-encoding the_téachérrdata‘as studeht;déta, '




into an image close to the undistorted, original imge. Therefore,
distortion such as bl ock distortion due to MPEG 20 encodi E?S%ﬁer}ﬁﬁ%bo@%
e y o

MPEG decoding is eliminated. Wien tap coefficients are gefer
| earning processing using data generated by MPEG encoding a
conmponent -si gnal SD i mage and MPEG decodi ng the coded conponent-signal SD
image. as teacher data and .coded data 25 generated by MPEG encodi ng the
t eacher data as student data, 21 Septenmber 2005 - 87 the tap coefficients
convert the coded data into an im':lge8 close to a decoded i nage generated.
when the coded data is MPEG decoded®{n a nor nal manner, that is, a decoded
i mage having block distortion or the |like due to MPEG encoding. In this
case, the above-described distortion elimnation is not perforned. As
~descri btk abrav e;oef Tionipri antcalwottr ditiec capRar alats, isweh as ikheeel ectronic
apparatus 11, can be stored in the bay 4 of the bay-structure television
set (Fighesd tand: PDecddad tihmage tdendiant catl apieer thex cbdledSidace tilke conpli ant
el ectronic ‘(ay&par atus is electrically connected with the TV signal
- proces3FEGOBCadre donpl iremmael ewtorem,c thpganst us aedodedle iTMgei gnal
"processor 106 perform cooperative processing to generate a high quality
i mage drtHY Hiesk distesrtiasor s 4 ikendgenpbl MREGelectddnigc appar at us,
s_ucg as thei},el ectronic' apparatus 13, requires. the bay adapter .box 14 to
‘be Stor’dt MPP 11 Bay i AR depgribedudigtertépay pditangsionwien t he
not performed. |
As described above, a compliant electronic apparatus,
sich as the electronic apparatus 11, can be stored in the
‘bay 4 of the bay-structure television set (Figs. 1 and 2)
lO. 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 stbred
in the bay 4 of the bay-structure television set. When the
non-compliant'electronicfapparatus is electrically connected
with the TV signal processor 106, the non-compliant
20 electronic apparatus and the TV signal processor 106 perform
independent prbce;sing."Disrega:ding whether ér_nbt the
non-compliant electrenic apparatus is electfically connected
-with the TV signal processor 106, a high quality image, such

as that qenérated by cooperative proCessing, cannoct be

251 generated.




'adaptlve pro &%

non-conpliant electronic apparatus is electrically connected wth the TV
si gnal processor 106, t he non- conpliant 20 el ectronic app e TV
signal processor 106 perform independent processing. Di. s?ggéﬂgnﬁggﬁpgthe
or not the 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. 21 Septenber
2005 - 88 Conpared with the non-conpliant electronic apparatus, the
conpliant el ectronic apparatus has adged values in that the conpliant

el ectronic apparatus is easily stored in the bay .4 and generates high

“quality data. 5 In the above case, the signal processing circuit 113 of

the TV signa rocessor 106 and the signal processing circuit 123 of the

el ectronic aEBQPQFE itﬁrEh%aﬁﬁnpﬁ%mP t wsleagtrdel ol agsifdtoat,i on

adaptlv%_%r%c tm&cwt 22) for perform ng classification
g t & f@tF FénéﬁPa€§FP6u§a$uﬁ@@ﬁ@n@alw¢$elmathaely the

si gnal processh Qnﬁ' %s 113 and 123 may i ncl ude nodul es (bl ocks.)
perfornlng pro eSS|n ECSF 5886ﬁd?ﬁ@aF6tV%r%%u§a$hhﬁt$%@39dFl@ ti2¥ incl udes

di 2sh f t f the TV I
| agr ampaghan,ag SEHSETgéQ”ngﬁoﬁF% h&%aﬁggﬁégfia :gntge dlggranélgggrtions

processor ~106 and~’t el ec
?1 8 ;nrlepg ! a Egn Eiﬁe)%% p?%t%lf% 2%5’% % ereo a'r 2’ it Svlen% dEaar 1rle3f or _e
the TV signal processor 106 and the signal processing
éircuit 123 Qf.the electronic apparatus 11 are-each-provided
- using the classification adaptive processing circuit (Fig.
‘22) for performing classification adaptiﬁe_processing to
'10 _implement various functions. Alternatively,‘the'signal
processing circuits 113 and 123 may include modules (blocks)
performing proce551ng corresponding to various functions.
Fig. 27 includes diagrams show1ng other examples of the
configuration of the TV signal processor.106 and the
lS' electronic apparatus 11. In the diagrams, portions
Corresponding.to;thoae in Fig. 16 and 17 are-giveﬁ the same
reference numerals, and descrlptlons thereof are
rfapproprlately omltted
- Specifical;y, Fig. 27A shows another eaample of the
.20 configuration of‘thé TV signal processor 106. The TV Slgnal
:processor 106 is arranged as in the case of Flg 16 except
for the fact that thaa51gaal;proce551ng Circuit 113 ia
 provided using a converter 171, a spacerresolution |
imperement processdr 172, a noise elimihatidn processor 173,

25 and a selector 174, instead of using the classification




.appropriately omtted.. Specifically, Fig. 27A shows anot her exanple of
the 20 configuration of the TV signal processor 106. The

processor 106 is arranged as in the case of Fig. 16 excep?ysg%t%grzo gct
that the signal. processing circuit 113 is provided 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 21

Sept ember 2005 - 89 adaptive processing circuit. Fig. 27B shows anot her
exanpl e of the configuration of the glectronic apparatus 11. The

el ectronic apparatus 11 is arranged as in the case of Fig.. 17 except for
the fact that the signal processing circuit 123 is provided usi ng an MPEG"-
decoder 175, a distortion elimnation processor 176, and a selector 177,

i nst ead aé’ra%vﬁgpt%eﬁsdélg fGi&arilén adaptive processing circuit. Wen t he
TV signal - cess 106 shown in Fig. 27A° 10 perforns

i ndependent . gﬁgceggpné Oﬁsbégeb%ﬁd %%@@@é@t@fS@h@rm@nffggﬁ&ﬂronwurﬁl|s

out put. fron1 he tuner 1.05 (Fig is supplied to the signal processing
circuit - egtFHElCS@PQEFBFuioﬁlandTFﬁeeﬂPFtEinCIﬂpp@eaSm@nhl.pxoceSS|ng
circuit. %% Eea5| nak from the tuner 105 is. processed by being

exchange R9EHe 281 8r PﬁdFéﬁ?ea b§1dot tédekFaRE for File Dot Specifically,

,Ire éhetﬁbgg§bn8505%8E5991n5rSrkéu% 3125hls provided using an MPEG

'decoder 175, a dlstortion elimination processor 176, and a
eelector 177, instead of using the classification adaptive
. processing circuit. | B |
When the TV 51gnal processor 106 shown in Fig. 27A
10 performs independent proce551ng, 2 baseband comp051te SD
‘1mage signal, which- ;s output from the tuner 105 (Fig. 15),
is supplied to the signal processing circuit 113 via-the
selector 104 and the I/F ill. |

In the signal processing circuit 113, the sional from

15 the tuner 105 is processed by being exchanged in the order
1nd1cated by dotted lines. in Fig. 27A.

Spec1f1cally, in the‘Slgnal prOcessing circuit 113, the.
selector 174 receives the‘eomposite SD image signal from the
‘tuner 105. The selector 174 selects the converter i?l and

..20 *supplles the comp051te 5D image 51gnal to the selected
converter 171 |

The converter 171 converts the composite SD 1mage
-SLgnal from the selector 174 into a component SD image

-51gnal and supplles the component SD. image 51qnal to the -

25 tselector 174. The selector 174 selects the space resolutioh




sel ector 174 receives the conposite SD i mage signal fromthe tuner 105. The

sel ector 174 selects the converter 171 and 20 supplies the oResS! SD
i mge signal to the selected converter 171. The converter %@% coné%@?s t he-

conposite SDinmage signal fromthe selector 174 into a conponent SD i nmage
signal and supplies the conmponent SD i mage signal to the 25 . selector
17.4.. The selector 174 selects the space resolution - 90 i nprovenent
processor 172 and supplies the conponent SD inmage signal to the selected
space resol ution inprovenent procgsggr_l?Z. The space resol ution

i nprovenment processor 172 perforns processing, to inprove the space
resolution of the conmponent SD inage signal fromthe selector 174 and
~supplies the resulting conponent HD i mage signal to the selector 174. The
" sel ect ot MBYQVEBERELBIPReS HOF sk’ el amd naupwhi g odes somptEntamd suppl i es t he
conmponent HD i nmage_signal to-the selected 10 noise elimnation circuit
173. Th&™agfselelihi Hatthn eeleuied 193 grerferais: icirs dnpeldvematt on _
processing with respect to the HD i nage signal fromthe selector 174 and
supplie%rgﬁ%s?%§u1?£ng HD i mage 'signal to the selector 174. The selector
174‘0utputst¢he HD 15 i mage signal fromthe noise elimnation processor 173
to the 'sel ectit SFOFY BGOHHLA 4TEREVereRt] ProcEReoselddt Berfoemssuppl i es

the 4D §rpags sl il e GRS NS T 24 B enlolo, g it &7 2
- - 8D image siqnal.from the selector 174 and supplies the
 resultiancomponen£ HD imagé signal to the selectér 174.

The selector 174 selects the noise elimination processor_l?B-
| 'énd supplies the compconent HD iﬁage signal to the selected
'107 noise elimination circuit 173.

The noise elimination circuit 173 performs ﬁoise
~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 sélector 174 outputs the HD -
15 "image siqnal from the noise elimination proceésor 173 to the

selegtor 104 (Fig. 15) via Lhe_I/F 111.

| 'The.selector 104 supplies the HD image signal to, for
.exampie; the CRT 2 (Fig;_15), and the CRT 2 displays;a‘

’cdrresponding HD image. . |
20 Accordingly, when the TV‘éignal processor 106 performs

indepehdent'pro;éssingL the signai_processing circuit‘113'df

the TV Signal processof‘lOG has a functionlfof convérting a

lcomposite signal into a com@onent signal, a function for

.imprdving the‘space resolution (function for convertiné an

_25 SD image into an HD-image),‘and_a functiOn‘for.elimiﬁating




correspondi ng HD i mage. 20 Accordingly, when the TV signal processor 106
performs independent processing, the signal processing Cbﬁ% t%m%é%ﬁﬁ% t he
TV signal . processor 106 has a function for converting a Ssite ‘sl gnal
into a conponent signal, a function for inproving the space resol ution -
(function for converting an 25 SD inmage into an HD. image), and a function
for.elimnating 21 Septenber 2005 - 91 - noise.  In contrast, when the ‘
el ectroni c apparatus 11 shown in Fig. 27B performs independent processing,
coded data generated by MPEG encodi Pg an SD i mage, which is output from 5
the specific block 124, is supplied 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

" Speci fi 8akE§, in the signal processi ng ci rcuit 123, the selector 177
".receives the coded data fromthe specific block 124. The selector 177

‘sel ects t he MPE®Hetviler WS diftt Rippltimsichepeded ugatld tshotine isel ect ed
MPEG decoder 175. - The MPEG decoder 175 MPEG decodes the coded data from
15 the §&PectdP RY7TARES sipprPesdeme prachs g devobet datege signal .- (SD
i'mage si gnal the selector 177. The selector 177 selects the.distortion
el i m na‘?ig’oﬁr%F%‘ge]@}éoMPﬁ%e%Wl%%p%ﬂ 93 itRg e e iirfagaiteiugndiromo t he-

.1S?|%Fteghgi§£gc£%1c block 124, is supplied to the signal processing

circuit 123. |

In the sighal‘ptocessing 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 ftom-the specific block
lé4. ‘The: selector 177 selects the MPEG decoder 175 and
supplles 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 resultlng decoded lmage
signal (SD,lmage signal) to the selector 177. The selector
177 selects the distortion elimination brocessor 176 and’
supplles the decoded lmage signal. to the selected distortion
ellmlnatlon processor 176. |

"; 20. ‘ ,The“dlstortlon ellmlnation processor 176 performs

dlstortlon ellmlnatlon proce551ng to ellmlnate block

dlstortlon or. the llke from the decoded image 51gnal from
the selector 177 and supplles the resultlng decoded image

51gnal to the selector 177. The selector 177 outputs the .

25_ decoded image . 51gnal from the dlstortlon ellmlnatlon




el'i m nation processor-176. 20 The-distortion elimnation processor 176
perforns distortion elimnation processing to elimnate i on
.the like fromthe decoded |nage signal from .the Se|20?§§'ﬂ§§%ﬁﬁ§ _
supplles the resulting decoded inmage signal to the sel ector 177. The
sel ector 177 outputs the 25 decoded inage.,signal fromthe distortion
elimnation 21 Septenber 2005 - 92 processor 176 via the I/F 121.
Accordingly,. when the electronic apparatus 11 perforns independent
processing, the signal processing circuit 123 of the el ectronic apparatus
11 has a function for MPEG decoding ’toded data gener ated by MPEG encodi ng
an image and a function for elimnating block distortion or the Iike. Wen

- the electronic apparatus 11 is stored in the bay 4 (Figs. | and 2) and

thus electcesadtyltomsrttee WA The. TV signal processor 106, as descri bed
above, the signal 10 processing circuit 113 of the TV signal processor 106
and - the si dwatomptiocEssi ndueei rtdus te 1823 rohitchepehkeettuienilc papparatus 11
exchange the function IDs with each. other for inplenmenting cooperative
pr ocessimgeraredr iR e s Bng eddte vimnadf rireceb\ isigyrElrquridc 49806 £106 and
the el ectronjc 15 apparatus 11 changes the function thereof. Specifically, -
‘the sighaf ptoceseiig anpaiatusidl dfas e fupg tdiagndlompriEsssiecotidfgchanges -

from for exanple, having the above-described three functions, nanely, t he
fung1|dﬁo ded data generated by MPEG- encodlng an image and a

functlop for ellmlnatlng block distortion or the like.
When the electronic apbaratus,ll is stered in the bay 4
(Figs. 1 and 2)'and thHS'electrically connected with the TV
signal processdr‘lQG, as described above, the signal
~ 10 processing circuit 113 of the TV signal processor 106 and
the'signal processihg circuit 123 of the electronic
apparatuelllrexchahge the function.IDs with each other for
implementing‘coe?erative processing. Accordingly, at least :
one of the TV signal processor 106 and the electronic
.15 apparatﬁs 11 changes the function thereof.
| Specifically; the ‘signal processing circuit 113 of the
TV signal processor 106 changes from, for example, having
the above- descrlbed three functions, namely, the function
for converting a comp051te signal into a component Signal,
-ZQ_ the functlon for 1mprov1ng the space resolutlon, and the
functlon for ellmlnatlng n01se, ‘to only having the function
' for‘improving-the space reSOIutien;
The 51gnal proce551ng c1rcu1t 123 of the electronlc.
apparatus 11 ‘remains unchanged as that hav1ng the above-

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




for converting a conposite signal into a conponent signal, 20 the function

for inmproving the space - resolution, and the function for
noi se, to only having the function for. inproving. the spaggbkﬂ%%ﬁ%ﬁ%qgﬁ The

signal .processing circuit 123 of the electronic apparatus 11 remains
unchanged as that having, the above- 25 described two functions, nanely,
the function for MPEG 21 Septenber 2005 - 93 decodi ng coded data and the
~function for elimnating block distortion or the |like. The signal
. processing circuit 113 of ‘the TV S|gggl_ 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
processHggodingl apded thae aofl Ehg. f@ﬂEtlénCﬁbdlagimunétlng block
distortion-elimnated decoded 10 inmmge is output fromthe I/F 121. The
decodeddiigtigetspgnar £be &ukplied to the selector 104. The sel ector 104
supplies the decoded image signal from(the |I/F |21 of) the electronic
appar atus 11T7% $HEl PEYgatingr otlegnit 1063 b the tive sTdrsilgnal processor
106, the decoded image signal fromthe selector 104 is received by the I/F
111 andPT86ppPPedPh %lﬁ% Elil@n%w%%c@@%q:@@sm culrcuil3. 12% athethsd gnal |

r oGessi ircuit 113, the selector 174
P %? Tgcgronlc apparatu f process the coded data in the order

1nd1cated by dotted llnes in Fig. 28.

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

10 image is output from the I/F 121.

| The'decodedzimage signal is supplied to the seleétor
‘104.' The selector 104 sﬁpplies‘the decoded image signal
from (the I/F'121:of) the electronic apﬁaratus 11 to the TV
signal processor 106.

15  In the TV signal processor 106, the decoded image
signal from the selector'104 ié received by the I/¥F 111 and
supplied to_the éignal processing circuit 113.

" In the sigﬁal processing ciréuit 113, the selector 174
réceives the decoded-image signal énd sélects the sﬁace
‘20-'rééblﬁtion'improveﬁentprocessor'172. The selector 174
‘supplies‘thé réceived‘decoded image signalrto the éelectéd
space resolqtidn improvement‘processor i72.
The space reéolution improvement_prbcessor 172 performs
brocessing té imprdve”the spaée resolUtion-ofrthe decodéd

25 - image signal“from'the,selgctor 174 and supplies the




recei ves the decoded i mage signal and selects the space 20 resol ution _

i nprovenent .processor 172. The sel ector 174 supplies thezqggﬁgﬁggﬁﬂﬁﬁoded

i mage signal to the selected -space resolution inprovenent processor 172.

The space resol ution inprovenent processor 172 performs processing to

inprove the space resolution of the decoded 25 inmage signal fromthe

- selector 174. and supplies the 21 Septenber 2005 - 94 .resulting HD i mage

signal to the selector 174. The selector 174 outputs the HD inmge-signal
fromthe space resolution inprovenepgt processor 172 to the sel ector 104

"via the I/F 111. The selector 104 s 6pries the HD i mage signal to, for

exanple, the CRT 2 (Fig. 15), and the CRT 2 displays a correspondi ng HD

i mage. ‘Accordi ngly, when the el ectronic apparatus 11 performs independent

pr ocesstagylthey ciddetnaiae as i sndMPEG delvodesl] e @nsr 107 41) stord igtdesod | mi nated. |

-fromthe resulting decoded inage signal to generate distortion-elimnated |
decoded! 7 hegjetpeigndic Nhelrade wlwil ofifon apparatase Mesnditike TV si gnal |

‘processor 106 are electrically connected with each other to perform
_c00per-a’fIFl?/’é0‘ff?1?9‘%1é"ss@lﬁg:,esa‘?rplr—.ltflﬁhﬁge Jeneratectdyy B ivier diliend Afhe space

- resolutjon of the distortion-elimnated decoded inage signal can be
.generatkhﬁ‘As shown in the enbodi ments of Figs. 27 and 28, when the signal

‘processing. circuits 113 d 123 .are provided
P b g.f%e selector l%q suppl%es %he HD image signal to, for .

_example, the CRT 2 (Fig. 15), and the CRT 2 displays a
corresponding HD image. ' |
Accordingly, when the eleétronic apparatus 11 perforﬁs
indepéndent procéssing( the coded data is MPEG¥decoded, and
10 distortion is eliminated from the resulting decoded image
. signal to generate distortion-eliminated_decéded-image
signal. When_the electfonic.apbaratus 11 and the TV signal
processor 106 are electrically gonneﬁted with each other té
perform cooperative processing, an HD image generated by
15 improving the space resolution of the distortion;eliminated
‘ décoded,image signal‘can be generated.
AslSﬁOWn'iﬁ the embodiments of Figs. 27 and 28; when
the signal érocessing.cirbuité 113 and 123 are‘provided‘
using modules (blocksj‘corresponding to indiwvidual functidns,
20 ‘the same number of modules as that of functions of each of-
the'signél processing ci:cuits'iIB and 123 are required.‘ As
the numberf5f functions increases, s0 doéé the number of |
‘médules. Thué, the circuit‘size increases.
In contrast, when the éignal processing circuits i13

.25 and 123 are each provided'using_the;classification adaptive



usi ng nodul es (bl ocks) correspondi ng to individual functions, 20 the sane

number of nodul es as that of functions of each of the Si g9RkeREQAG&SRD05I
circuits 113 and 123 are required. As the nunmber of functions Increases, so

“does the number of nodules. Thus, the circuit size increases. In contrast,

when the signal processing circuits 113 .25 and 123 are each provided
using the classification adaptive 21 Septenber 2005 - 95 - processing:

. circuit, as shown in Fig. 22, basically, only the storage capacity of each

coefficient storage unit 135 increages _due to an increase in the number of
functions. Thus, the circuit size expansion is reduced. By adopting
classification adaptive processing as signal processing, the -signal
processing steps and circuit configuration: rarely change due to. changes
in funcRFeRsSSIMY sCieCklearas romewh g FRP, 25, lwwli@6.18penify cald y, ‘
according to the classification adaptive processing circuit shown in Fig..
22, 10 stgrare praraskinge § reael orelahccignth starials yriictidns i s

i mpl emented wit hout changi ng the physical configuration of the product-sum
oper at | BACEFFIRF tIUBE-F FR pr it ds gl iprdre sHine & st Alnictddrian the singl e
proCesa#qg shiﬁ, t hat ,is;%ferforning a product-sum operation of the tap 15
coef f.i ¢ &5 B THE brledi k19 GHRHPBLOTHES asisates cHbhediardrings of -

- progess . the signal rocessing circuits 113 and 123 can be perforned
by Rar ﬁ/aaréeyl%ﬁca}stojfcg}maarde% \enh le%cges%srjir% Bt Prbres LGS PeérForthed by

signal processing steps and circuit configuration, rarely
chénge due to. changes in fuhctions} This is clear from Figs.
22, 25, and 26.- Specifically, éccording to the
clasSification adaptive processing circuit shown in Fig. 22,
10 . signal prqceséing in accordance with various functions is
implementgd Withdut changing_the,physical configuration of"
the product—sumMoperation circuit'l36 fbr pérforming
- processing épécializéd in the singlé processing step, that
‘is, performing a product;sum opgration of the tap
15, - coefficients and the prediction taps.

The above—deécribed series of‘processes by the signal
processing circuits 113 and 123 can be performed by hardware.
or software. When the series ofﬂproéessés is perfofméd by.
software, a prqgram.conétitutipg‘the software is installed

‘20_.into a computer such;as a'micrOCCmputer;-

Fig. 29lshows an ekampiéfdf tﬁg configuration of an
.émbodiment of a computet-into which a program for performing
'ithe above—déscribed series of processes is installed.

The progrém can be pre;recorded in a hard disk 205,

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




.~software, a program. constituting. the software is installed 20 into a
“computer such as a microconputer. Fig. 29 shows an exanpl 01 QEytkBer 2005

configuration of an enbodiment of a conputer into which a programfor

perform ng 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

recordi ng mediumincluded in the 21 Septenber 2005 96 conputer, or a ROM

203. Alternatively, the program can be tenporarily or permanently stored

. (recorded) in a renovabl e recording Eedl um 211 such as a floppy disk, a

_.CD- ROM (Conpact Disc 5 Read Only MEND ‘an MO (Magneto optical), d| sk, a
DVvD (Digital Versatile Disc), a nagnetlc di sk, or a :sem conductor.

. menory. The renovabl e recordi ng medi um 211 can be prOV|ded as so-called

. packagecempiar e ¢m Ak i to installing the programinto the conputer
10 fromthe above-described renovabl e recording medi um 211, the program

" may be wirelfddsinnatriaredm, t ttéek foromrand asmn @@dt@nmrattd_ltyh@rcorrputer via an
artificial satellite for dlgltal .satellite broadcasting or transmtted by
Cwire t PeFRARYHPLL evtazed a (Frevrsted)s Uigh s end v (d aoatorAtieay Net wor k) or

15 the Internet. The conputer receives the transnmtted program.at a

‘commnl%%ﬂ% Akt t508, 25l TIRPRY obirdim i GINGIGH | @bupact AE.dsui | t-in har d

" disk 205. The conputer includes a built-in CPU (Central
- Read Only Memory), an MO (Magneto optical) disk, a DVD

(quital Versatile Disc), a magnetiC‘disk, or a
‘{Semiconducfor.memory. The removable recording medium 211
can be provided'aSASO—célled package software.
In addition to 1nstalllng the program into the computer
j.10 from the above- descrlbed removable recordlng medium 211, the
program may be"wirelessly-transmitted from a download site
to the computer via'an artificial satellife for digital
-.Satellite broadcasting or transmitted by wire_td the
computer via a network such as a LAN (Local Area Network) or
.15 the Internet. The computéf receives the‘transmitted program
_at a. communication unit 208, and the program'is installed in
the built-in hard disk 205. |
| The computer includeés a built—ithPU {Cenfral
Processing Unit),202; VAn input/outpuf-iﬁtérface 210 is
"2Q .connected to the. CPU 202 via a bus 201. fWheﬁ a command is
3.  1nput to the CPU 202 v;a the lnput/outputfinterface 210 aé a
‘result cf operatlng, by a user, an inpﬁt unit 267 including
a keyboard, a mouse, and a micrbphoné, the CPU 202 exeégtes
,thé program stored in the ROM.(Read Only Memory} 202.

- 25 :A;ternatively, the CPU 202 may load the program stored in




Processing Unit) 202.. An input/output interface 210 is 20 . connected to
the CPU 2'02 via a bus-201. VWWen a command is input to tﬁ?SE@%&gQ%KMSa t he
i nput/output interface 210 as a result of operating, by a use an 1nput
~unit -207 including a keyboard, a nouse, and a m crophone, the CPU 202
executes the programstored in the ROM (Read Only Menory) .202.. .25

Al ternatively, the CPU 202 may | oad the programstored in 21 Septenber 2005
- 97 the hard disk 205, the programtransmtted fromthe 'satellite or
~the network, received at thé conmmunication unit 208, and installed in the
_hard di sk 205, or the programread Frldmthe renmovabl e recordi ng medi um 211
‘attached to a drive 209 and installed in the hard disk 205 into a RAM
(Random Access Menory) 204 and executes the program Accordingly, the CPU

202 per themhaptiodeski S| nthecprdgren Wrhhskhhetreabevemdeseribed flowcharts
or processing performed by the configurations shown in the above-descri bed

bl ock dsagedistelOr| fhaenessary, trhe=CPE3202 edtpubsmtRecRf 06eSEhig result
- via the input/output interface 210 froman output unit 206 including an

'LCD (Li §0Bd engsiabtdisptay) thd hasgedkek, 206 agsnths bhegpamcessd ng
result fromthe comunication uni't. 208, or records the processing result
in the Aapw Hhskrﬁmgvaﬁselﬁethr@lsgemeﬁlcmtﬁbh aptacksdi ig stepsvd or

witing the program causing the conputer to performvarious processes are
not5%ec%9§a??@yl%?B%b%§@dl¥nth¢n@asérﬁesklaoﬁhenbmderRﬂeséRamﬁmmln the

flowcharts. Parallel processing or
Access Memory) 204 and executes the program. Accordingly,

the CPU 202 performs processing in accordance with tﬁe
above—described'flowcharts or processing_performed by the
.configurations shown in the above~described block diagrans.
10 If‘neceSSary, the CPU 202 outputs the processing result via
| ﬁhe input/output interfece 210 from.an output uhit 206
7 including an LCD {Liquid Crystal Dispiay) and a speaker,
transmits the_proceSSiog result from tﬁe communication unit
208, or records the processing result in therhard disk 205.
.15; . In this specification, processing steps for writing the
program causing the combuter to perform various processes
“are not necessarily ﬁrocessed‘in time series in the order
_'@escribed in the flowcharfs.' Parallel proceSsing or
individual processing (e.g;; ?arallel processing or object
o2d processing) is also ihcluded |
The program may be processed by a 51nole.computer or
:dlstrlbutedly processed by a plurallty of computers
- Furthermore, the program mey be transmitted to a remote
computer ‘and executed by the remote computer.

25 . The.electronic‘apparatuses stored'ih the bays 4 of the




|

s, n
" appar at .af?,Dﬁé oFﬁF@BGﬁéra? i .
-cooggrat(ve‘Af%Qggsglggen@ be fgéforned by three or nore electronic

ihdividual processing (e.g., parallel proceSsing or object .20 processing)
is also included. The program may be processed by a single ggﬁgﬁb&gxﬂg '
distributedly processed by a .plurality of conputers. Further re, the
program may be transmtted to a renote conputer and executed by the renote

.conput er. -25 The el ectroni c apparatuses stored in the bays 4 of the 21

Sept enber 2005 - 98 bay-structure television set (Figs. 1 and 2) are not
limted to the above-described DVD player and the digital VIR The

el ectroni c apparatus nmay be any typ§,9§. ., aprinter, an HD (Hard Di sk)
recorder,. etc. 5. Although the tuner”104, the TV signal processor 106,
and-the like are incorporated in advance in the TV rack 1 (Fig. 1) to
provi de the bay-structure television set (Figs. | and 2) in-the-present
enbodi mPay-stthaicturer ted4vishenT¥etsi(@rals .prioeesison 106, nanditherkijke need
not be incorporated 10 in advance in the TV rack 1. In other words, each.

of the teukbe ebaverHesTVibegnaVDppdegssonntOGheandqtihall ke . maynbe

.stored iin the bay 4 of the TV rack I "and used as one el ectroni c appar at us.
In the FreéSERPTARbEBPAEALUSAMaNsEE Anghitybet he .twp 25pelirterpnan HD
apparatuses,, nanely, the TV signal processor 106 and the electronic

#e processing has been described. However,

g ner

’ , the TV 'signal processor 106,
~and the like are incorporated in advance in the TV rack-l
(Fig. l) to provide the bay-structure television set (Figs.
1 and 2) ‘in the present émquiment, the funer 104, the TV
signal prbcesSor 106, and the like need not be incorporated
10  in advance in the TV rack 1. In other words, eachléf the
- funer 104, the_TV signal_prqcessor 106, and the like may be
stored inrthe bay 4 of therTV'rack.l and used as‘éne
electronic apparatus. . |
In the present embodiﬁent, a case in which thé two
15 electrgnic apparatuses{ namely, the TV signal processor 106
and the electronic apparatus i1, pefform coopérative'
prbcéssing has_béen descfibed. ‘quéver, cooperativé
processing may be,performéd'by three Qf more eleétrdnic'.
apparatuses.. The thténts of'procéssing inclﬁde, besides
20“the‘éb@vefdescribéd-processing; time1reso;ution-crea§ion,
grayéscale_creatioﬁ{ etc. . '
In the present embodiment, when the electronic
"_apparatﬁs 11 is Storédrin the ba§‘4 of the bay—strﬁcture
teléviéion sét énd electrically connected with the TV signal

25 prpcesso; 106;‘coope:ative.processing is performed.




abparatuses. The contents of processing include, besi des 20 .. the

above--described processing, time.resolution creation, gbf¥esedb& 2005
creation, etc.. In the present enbodi ment, when the electronic .apparatus

11 is stored in the bay 4 of the bay-structure tel evision set and
electrically connected with the TV signal 25 processor 106, cooperative
processing is perfornmed.. 21 Septenber 2005 - 99 Cooperative processing
may be perforned by a plurality of electronic apparatuses which are stored
in the bays 4 and thus electrically gonnected with one another or by a
plurality of electronic apparatuses ich are electrically connected with
one another via cables or wirelessly. In the present enbodi nent, the

- coefficient storage unit 135 (Fig. 22) pre-stores sets of a plurality of -
types ofopRpratdeefprpenssingdpabybehpagfognetiebges piutapiepebficients to
be-used, changes the function of the signal processing 10 circuit 113.

| nst eadebecprenseorbpgreheseapwbbehf ackeatsrefloinchaagbagst heafdnction of
the signal processing circuit .113'in the coefficient storage unit 135,
“the taptiBéfpierErisakhy Bendewhtdadéthf enen ahetbatsodeby Specifically, for
exanpl e, _ as gescribed in Fig. 1, a 15 cellul ar -phone-can be stored in the
bay 4G BIUFReIbAyCL setacttrRiE efRRRERBRS S8t WhiNlenake cel ¢ut aicahbpe i s
sto&pd in thE %ay.4G, a co nication function of the cellular phone
accesseSOA Eer §or Vol anidt heho Mt ot ke st@hlag ehevirelessly.

In.the'present embodiment,-thercoefficient storage unit
135 (Fig.'22):pre—stores sets of a pluraiiﬁy of tybes of tap
éoefficients‘and, by changing the set of tap coefficients to
be used, changes the function of the signal processing
10 circuit 113. Instead of pre—storihg thé tap coefficients
for changing ﬁhe function of the sighai processing-circuit
. 113 in the:cogfficient storage’ﬁnit 135, the tap- |
coeffigiénts'may be dbwnloaded frbm‘the cutside.
| Spécific&lly,_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 éellular phone is étofed
in the bay 4G,.a communication function of the celluiar
 phone accesses-a_sefver on another nétﬁork such as the
Internet and.dqwnloéds necessary tap.coeffiéients. For
20  example, when-fhe béyfstructurertelevision‘set is
electrically‘COnnéctéd with another electronic aﬁpafatus, if
the electrdnic apparatds stores necessary tap coefficients,
the tap coeffiéientslmay be downloaded from the electronic
" apparatus. | | |

25 : Similarlyw,info:mation regarding'the tap structures of




| nternet and downl oads necessary tap.. coefficients. For 20 exanple, when
the bay-structure television set is electrically connectegy BtEmBRo0hST

el ectronic apparatus, if_ the electronic apparatus stores necessary tap
coefficients, the tap coefficients may be downl oaded fromthe el ectronic
~apparatus.. 25 Simlarly, information regarding the tap structures of 21
~Sept ember 2005 100 the prediction taps and the class tap may be downl oaded
from the outside. As described above, when tap coefficients are-

downl oaded fromthe outside, the tap coefficients that are S downl oaded
(hereinafter referred to as the. d'ovv]nq(?)aded tap coefficients) need to be
stored in the coefficient storage wunit 135 (Fig. 22). Thus, the
~coefficient storage unit 135. needs a storage area for storing the

~downl oalttesl mla@im)texfdn cia sand Ihdhel seef fagien} 154 URGEL dHdd 18%H S thus
‘provided with, '~ besides a storage area for storing the m ninmum required
“tap co@iéi@i@ﬂ@e(for the TV signal processor 106, for exanple,

conposi t e/ conponent conversion tap coefficients for inplementing the

m ni num r eqésr ¢ sorideidoaboivet he'hEvt diagnaloelS ipriesgssarel06), a storage
area for storing the downl oaded: tap coefficients. In this case, when the
downl ot ieasiahifan tdir Lusldewtthasethp tdm@&mmﬂ::artéaatofaﬁdle

Coegh(ﬂdﬁglggégfg%mggfnafter referred to as the downloaded tap
‘cOefficients) need to be stored in the coefficient storage
Vunit 135 (Fig. 22) . Thus, the coefficient storage unit 135
‘needs a storage area for storing the downloaded tap
coeffiCients.

iO The coefficient storage unit 135 is thus. provided with,
besides a_storageﬂarea for storing the minimum. required tap
EOefficients (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~coeffioients are
not uSed;_therstorage,area 0f the coefficient storage unit
'135-is wasted. The coefficient storage nnit 135 is thus
20 . prOVided with the minimum required storage- area and pre—

' stores, in this storage area, the minimum required tap
coeffiCients.r,In‘order to use downloaded'tap coefficients,
the downloaded coefficiente are stored in the coefficient

retoraqe unitfl35 by overwriting the storage area.

325‘ . In'thisﬂcase; when,the downloaded tap coefficients




" HD 107.°¢

135 is wasted. The coefficient. storage unit 135 is thus 20 provided with
the mninumrequired storage area and pre-. stores, in thi 51 SEAERABS VoS 2.
the mninumrequired tap coefficients. In order to use downl oaded tap
coefficients, - the downloaded coefficients are stored in the coefficient
storage unit 135 by overwiting the storage area. 25 In this.. case,. when.
t he downl oaded tap coefficients 21 Septenber 2005 - 101 becone.
unnecessary (for exanple, when an electrical .connection with another
el ectronic apparatus is broken), the goefficient storage unit 135 again
must store. the pre-stored .tap coe%?lcients. In order to do so, the
coefficient 5 storage unit 135 needs to maintain the pre-stored tap :
. coefficients when overwiting the storage area for storing the downl oaded
tap coePfFepentRneqpssatyn({berperforhed byen as ehectatesl by the dotted
line in Fig. 15, providing a storage nedium such as an HD (Hard Di sk) 107
 connect BAPWFERHLAM Wheh sehether ebactranschappanetss thebpokerst ored t ap
cOefficienﬁf,.in the. coefficient_storage unit 135 nay be maintained in the
taHF5t THr_9RgPRIEcLPPi *9eRR WeRbrytas3nthe pie sowfdd cient
storage_unit 135 in- the enpodinment of Fig. 25 15 stores one set of tap
coef fi crant S VET Yhe® set 1B OFIpT cbef 9P cFent she et beietred in the

oL e SER i el PRIYAS s Lo,p afge purber, o Blis of tep
:Vcoefficients,when overwriting the storage area for storing
thé downloaded tap coefficients. This can be performed by,
as iﬁdicated by the dotted line in Fig. 15, préviding a
storage medium such as an HD (Hard Disk) 107 connected with
10 the selector 104. In other w@rds, the pre-stored tap

'cdefficients in'the_cdéfficient'storage unit 135 may be

‘ mainfained in the HD.lb?L; | |

Basically, thé single éoefficient memory 163, in the
coefficient storage unit 135 in the embodiment of Fig.AZS
215’ stores one set of tép.coéfficients. When one set of tap

coefficients cannot be-stored-in.the single coeffitient
‘mgmory 163, due to a large number of bits of tap

- Cpéfficienfs or a large number of classes} oﬁe-éét of tap.
coefficients may be stored in a plurality of coefficient

 20.~memories among the'coefficient'mémories 163; to 163y. |
Aithough a case in which an-image is proéessed ﬁas_been |

*_déséribed‘in the present embodiment, the présent invéntion
?is'applicable tQ a'caéé in which audio or the like is
processed. | | | |

25




coefficients may be stored in a plurality of coefficient 20 -menories

among the coefficient menories 1631 to 163N Al though a casegihedBECINEan
imge is processed has. been described in the present enbodinent, the .
present invention is applicable to a case in which audio or the like is
processed.. 25 21 Septenber 2005 ---102 ‘Industrial Applicability As

descri bed above, according to the present invention, whether or not another
apparatus is connected is determ ned: The function of processing an input

si gnal changes between a node in ghigﬁ the other apparatus is connected
and a node in which no apparatus is nected. Accordingly, a plurality of
apparatuses. can cooperate in sharing the task of processing the input
signal to achieve a processing result of higher quality than that achieved
by indepeduesriad pprpdéssbndilby a singl e apparatus. According to the
present invention, an electronic apparatus. which operates independently
and whi ch i nt$ udescaibedeaBovencastgnding et tiad , pids et | Bnexpossd, to the
outside, for receiving or outputting a signal is stored in a cavity- 15 _
‘shaped WBFHBRL drdnatceRAEBeroaPPeratnal isncbudedted ascdabechinsdpanel in
“the holggrris connected with the signal termnal of the electronic

appar at U8S ARRGFYCPhRIePEREFEATBIapPat APUEesianel eakihyes coatestedawi t h

eéq% thgéé in which the other apparatus is connected and a mode in
which no apparatus is_connected. Accordingly, a plurality
of_abparatﬁsés‘can cooperate in sharing the task of
processing the input-signal to achiéﬁe'a proceésing_result
"of higher qualit?‘than that échievéd by independent |
A 1O processing_by a single appafatus; '

Accoﬁding to. the present.invention, an electronic
‘apparatus'Which operates independéntly and which inclﬁdes ét
'lgast one signal.ferminal, which is exposed to.the outside,
for receivihg-or outputting é signal is stored in a cavity-

15 shaped holder; aﬁd a connéction terminal included in é |
connection paneL in the ﬁolder is connected with the signél
terminal.dflthe.electrbnic'apparatus. AAcchdingly, the |

;eiectronic'apparatuses are easily-connectedlwith each other.
| ‘ACcordihg-tQ the‘present iﬁventibn,'a-first faée
320_Tin¢$udes'a first términal'céﬁnécting with a connection
' terminal ihcluded:in a connection panel of a storage fack
".having, in a holder@.the cpnnection panél ihcludiﬁg the
'_connecﬁién terminél_to-be‘électricélly connected with a
.signal:terminal of an electrénic ép@aratﬂs. ,A.Second'face

: 25: includes a second terminal connecting with the Sigﬁal



According to the present invention, a first face .20 ..includes a first

term nal connecting with a connection termnal included ialgﬁ&%%gggkbgn_
panel of a storage rack having, in a holder,. the connection panel
including the connection termnal to be electrically connected with a
signal termnal of an electronic apparatus. A second face 25 includes a
second ‘term nal connecting with the signal 21 Septenber 2005 - 103

term nal of the el ectronic apparatus which operates independently and

whi ch i ncludes at |east one signal termnal, which is exposed to the

out side,” for receiving or .outputtiigl&3signal. Accordingly, when the
‘electronic 5 apparatus is stored in the storage rack,. the electronic
apparatuses are easily connected with each other. According to the present .

i nvent i drerme nstlofofg e hiea ekl eicst ropriey iages danelsudingrat,Jegasgt sone cavi t y- shaped
~ holder for storing an el ectronic apparatus which operates independently- 10
and whi drdepeingddes 13t anelasth iahe isicdmalest ernmiralst WalCR iy, 28X posed to the
outside, for receiving or outputting a signal and a. connection.panel

" which . itsrmdngde Wbligér iandxwhisell las the eoomsedki oForerai-aak iagnpect i ng
with the signal termnal of = the el ectronic apparatus. Accordingly, the
el'ect.r oR¢PYEtapgapasisnate edsicbydéoniect eteni theeathcotbaic Accordi ng.

to the present invention, signal processing neans for performning signal
processPREFAEPGdeS §504FF: hRethe séperaei oackni theorlpettonticng an '

7_arithnegggagggﬁgggogrgsgggily connected with each oth
| _ , er.,
Accofdinq to the p?esent invention, a storage rack is
.,provided including at least one_cavity—shaped holder for
storing an electronic apparatus which operates independently
10 and Which'in¢ludes at least one signal terminal, which isr |
exposed'td the butside, for.reCeiving or outputting a signal
and'a:chnection.panel whicﬁ is in the holder and which has
‘a conngction_términal Connecting with the signal terminal df
the électronic apparatus. Accordingly, the eléctronic
15 apparatus aré‘easily connected with'eéch other. According
‘to the p;esent invention, signal‘proceésing means for
performing signal précessing includes an arithmetic
operation unit fér_performing an arithmetic operationVUSing‘ 
tap‘coefficients and an input sidﬁal! - The arithﬁetic_

- 200 dperatipnfunitIperfqrms‘signalrproceSSingVin accordance with‘
first and"sebénd funétions Withduﬁ_bhanging tﬁelphysiéél. |
Confiqu;afion of a cirguit for.perfoﬁming pfocessing
.Speciélized in one proqessing step. The circuit siée
expansion is ﬁhuslp:evented.  |

og




tap coefficients and an input signal. The.arithmetic 20 operation. unit

perfornms signal processing in accordance with first and Ulpsons
wi t hout. changing the physical configuration of a circui??$%gg€érforﬁing

processing. specialized in one processing step. The circuit size expansion
is thus prevented. 25 21 Septenber 2005 104 CLAIMS 1. A signal processing
apparatus for processing an input signal, conprising: detection neans for
detecting the connection to other apparatus; signal processing neans
capabl e of perform ng signal processing. of the first function and the
second €LAEMEon to the input signal; and control neans for changing the
function of the signal processing neans based on the connection to other
apparatus wherein at |east a part of the signal processing neans is used

in bothlthe Bighghaprocesssngnofapperitist fof uncddons ang dheiseeond
function. 2. The signal processing apparatus according to claim1l, wherein
the | npgtgsaghatomsrpsdegssed by both the signal processing neans and the
other apparatus. 21 Septenber 2005
detection means for detecting the connection to other
apparatus;
signal processing means capable of performing signal
processing of the first function and the second function
to the input signal; and
control means for changing the function of the signal
processing means based on the connection to other
apparatus
wherein at least a part of the signal processing

means is used in both the signal processing of the first

function and the second function.

2. The signal processing apparatus according to claim 1,
wherein the input signal is processed by both the signal

processing means and the other apparatus.




105 3. The signal processing apparatus according to claim?2, wherein the
control neans changes the function of the signal processyngcHBaARS 9Bs5as to
_inmprove the quality of a first processed signal to be higher than that of
a second .processed signal; wherein the first processed signal is
generated by the signal processingt®®ans and the other apparatus while
connected, and the second processed signal is generated by the signal
processi ng neans and the other apparatus while perfornmed independently. 4.
The signal processing apparatus according to claim1, further conprising
connect 8ng nEhassionalonnecstsnindg heppd hetus appesed sy vhetBiimthe detecting
nmeans detects whether or not the other apparatus is connected to the

connectwhgrdBanthe ZbrdeRlemBans2008nd08 Sne THa &I iRl PRPRESIigRG 18ppar at us
according to claiml1l, wherein the detecting neans detects whéther or not

the ot heroc@PPaRALHSacONNSCS L0 W 1, connegtd LA s 2 fﬂfscé fic

apparatus. 6. The signal processing apparatus according to claim1,
- Wherei n 1 be. sigpal ; i rﬁs cijrcuits_.to be used in the signa
procesg$ng %? %ﬁe %?ﬁﬁfeﬁﬁﬁggﬁgﬁﬁgﬁa %HglggE%hd3ff%”ﬁﬁ?%R§321 Sept ember
-~ 2005 107 .
processed signal;
wherein the first processed signal is generated by
the signal processing means and the other apparatus while
connected, and the second processed signal is generated by

the signal processing means and the other apparatus while

performed independently.

4. The signal processing apparatus according to claim 1,
further comprising connecting means for connecting the other
apparatus, wherein the detecting means detects whether or not

the other apparatus is connected to the connecting means.




7. The signal processing apparatus according to claim1l1l, wherein the

si gnal processing neans conprises: prediction tap extractngqggﬂ&§2bgg
extracting, from the input signal, prediction taps for use I'n conputing a
predet ermi ned predicted val ue; class tap extracting neans for extracting,
fromthe input signal, a class tapl®or use in perform ng predeterm ned
classification; classification nmeans for performng the classification on
" the basis of the class tap; tap coefficient obtaining neans for obtaining
tap coefficients corresponding to a class code generated as a result of
the cl aSsifiThti shgntheptapesoeidi apent stbei agcopenes at €deyirh eby ni ng
processi ng; and prediction nmeans for conputing the predeterm ned predicted

val ue omhé¢heibagicss detebhentapes0efddid ot ShetAREESPONGH Nhd QthRe cl ass code
and the prediction taps. 21 Septenber 2005 108 8. The signal processing

appar at 5o ALl @ hal T coiRtialn acahur ki 4 Vol ppes of tap

-coeff|C|ents are obtained by learning plural pairs irst quality data

and a s%@&g%ﬂgﬁpllty data, the quality of the first quallty data i s higher
than tha e quality of the second quality data and the control neans

changes the function of the signal processing neans by controlling the
type of tap coefficients to be used by the signal

6. The signal processing apparatus according to claim 1,
wherein the signal processing means has circuits to be used
in the signal processing of the first function and the second

function.




processing neans. 9. The signal processing apparatus according to claim S8,
further conprising storage neans for storing the plurality] sgftehbteost tap
coefficients. 21 Septenber 2005 109 10. The signal processing apparatus
according to claim8, wherein the control neans downl oads a necessary type
of tap coefficients fromthe outsit@/ 11. The signal processing apparatus
according to claim@8, wherein the control neans changes the function of
the signal processing neans by controlling the structure of the prediction
taps or the class tap to be used by the signal processing neans. 12. The
si gnal protessengnapparatessasgosagibagatoschacardingwher€idihhe, contro

nmeans changes the function of the signal processing neans on the basis of

a functivharefint BReOkhghal apparas s1sng e SePt Fi 2005 110 13. The signal
processi ng apparatus according to claim 12, erein the control neans

recei ves fungkbafct AERT BRI O 001 SQUADGNL NEof UL O L e gt her |

apparatus fromthe other = apparatus and changes the functTon of the signal

processtng 4 AEARS,oBnL e hashs.Ofoh h@aé]y“f&J:OSs%“Ir?%%r%&“-- 44, The signal
ding to claim 1,

processing apparatus act fUTT her Comprisithg suppl ying

means f8£e3398£MiH9deP£éié¥%d value;

class tap extracting meaﬁs for extracting, from the
input signal, a class tap for use in performing predetermined

claséification;

classification means for performing the classification
on the basis of the class tap:

tap coefficient obtaining means for obtaining tap
coefficients corresponding to a class code generated as a
result of the classification, the tap coefficients being
generated by learning processing; and

prediction means for computing the predetermined
predicted value on the basis on the tap coefficients

corresponding to the class code and the prediction taps.




information indicating the function of the signal processing neans to the
other apparatus. 21 September 2005 111 15. A signal procesgkidedBi?dsfor a
signal processing apparatus for processing an input signal, conprising:
detecting step of detecting the connection to other apparatus; a signal
processing step of perform ng signalogprocessing of the first function of
the second function to the input signal; and a control step of changing
the function of the signal processing based on the connection to the other
apparatﬁs; &gereLn iT t he signal rocessing step at |east_part_of circuits
for sigflal proteS§sPRG i Brasea i RIpBPRAFARUS| JRaPr I P Dk sFhyt®f /1 he first
- function and the second function. 16. A programfor causing a conputer to
per f or "WEFPgRAN 2pPbiEdsihy PbrtpPeeesti heP arcsibigieighadte conpri sing:
detecting step of detecting the connection to other apparatus; a signal
processirh§adneg by peafoinynglsighapaipsoctsai dgref qielity s¢afainction or
the second function to the input signal; and a control step of changing
- the funehdon ekcbhd giughaty pavspsshaggsieptPpasediion thestonnection to the
ot her apparatus 21 Septenber 2005

gquality data is higher than that of the quality of the
second quality 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.

9. The signal processing apparatus according to claim 8,
further comprising storage means for storing the plurality

of types of tap coefficients.




112 wherein in the signal processing step at |least part of circuits for

signal processing is used. in both the signal processingspkelib@béd 7085
function and the second function. 17. A recordi ng nmedi um havi ng recorded

therein a program for causing a conputer to perform signal processing for
_processing an input signal, the progbéam conprising: detecting step of
‘detecting the connection to other apparatus; a signal processing step of
perform ng signal processing of the first function or the second function
to the.jnput,signal;.and a control step of changing the function of the
si gnal 1Efoci§§i%bg83§e@rBHe?ﬁéngoﬁﬂgﬁngﬂst%C?ﬁ dbg%e?oaﬁb%P%t%s; wher ei n
in the sjgnal processing_step at |east part of circuits for_ signal
pr ocessWhgr?%“ U8 SR EEGELNTMERBS @?‘tj‘?ﬂé?acgﬁ FcESSPAEFABY E¥Re 4% &8Pf uncti on and
the second function. 21 Septenber 2005 113 18. A signal processing system
conpri sFagfRiciest fropstheandtsddond signal processing apparat uses for
processing an input signal, wherein the first and second signal processing
appar at uses each conprises: detection neans for detecting the connection to
ot her appar at us;

11. The signal processing apparatus according to claim 8,

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.

12. 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.




si gnal processing neans capable of perform ng signal processing of the

first function and the second function to the input signg gesdb&onhsoOl

means for changing the function of the signal processing neans based on

t he connection to other apparatus wherein at |east a part of the signal

- processing neans is used in both thE0signal processing of the first

function and the second function. 21 Septenber 2005 114 19. The signal

processi ng system according to claim 15, wherein the signal processing

means ¢ ri o) icti extracting neans,.for extracting, from the
P8P ?ﬁ% &H%%g]%%b%gsggﬁgra%%aratU§lﬁﬁﬁﬂﬁqﬁﬁgatopF et

i nput signal, pre taps € 1n'co 1 ned

_ predicteg valuqé clasg tgp extractingfne ns for extracting, fromthe i nput
si gnal', "ASTTHE SRS FORGFChsBERIS Pt dor rﬁsngunﬁFéBEt EPRPHRAC Massi fi cati on;

classifjcation nmeans for performng the classification on the basis of the

cl ass t%%?l?%ﬁiﬂﬂbépﬁiéP@ﬁEl%%t%ﬁrﬁhﬁyQﬁ§§ﬁsap§ﬁrébﬂ§jfﬁ¢mgﬁhﬁpot@@éfficients

corresponding to a class code generated as a result of the classification

t he tapRREfIGUS émds chhapag thenbrattddrbyfl shensngnat aoessigygngand

- prediction nmeans for conputing the predeterm ned predicted value fromthe
tap coefid¢dres emt $heobrespoafi tige turidtd ogl dasoendeion.

14. The signal processing apparatus according to claim 1,
further comprising supplying means for supplying function
information indicating the function of the signal processing

means to the other apparatus.




!

and the prediction taps. 21 Septenber 2005 115 20. The signal processing
system according to claim18, wherein one of the first apfsgacapd wognal
processi ng apparatuses operates independently and has at | east one signal
termnal, which is exposed to the outside, for receiving or outputting a
signal, and the one of the signal ptbtessing apparatuses is stored in a
storage rack conprising: at |east one holder in the shape of a cavity for
storing the one of the signal processing apparatuses; and a connection

panel inel udhng- n Lopn:Lern connect | ith th i gnal term na
of the ggé o% ?ﬁ nggigggFéggéﬁgsg%ﬁgggpgggagu%gg?g%h%r%%%%%%ggon panel

bei ng i.ded_in the holder. 21. The sigpal processing.system according
to cIai%?g%%ggﬁﬁeggfnpfﬂgeg?b?%g%nr%ﬁ@ufng%%ﬂﬁ faC%TB?hg?Tézof hol der s,

and the other, one of the first and second signal rocessi ng appar at uses
oper at es indgﬁEﬁﬂEﬁPPy?tﬁBsoétde?%%%%n%nEh§i%ﬁ%@e@g¥%¥n%?,o ®h is exposed
to. the outside, for receiving or outputting a signal, and is stored in

t he st ofBBRTRBER; 21 September 2005 116 22. The signal processing system

according to claim 20,
a signal processing step of performing signal

processing of the first function of the second function to
the input signal; and |
a control step of changing the function of the signal
processing based on the connection to the other apparatus:
wherein in the signal processing step at least part of
circuits for signal processing is used in both the signal

processing of the first function and the second function.

16. A program for causing a computer to perférm signal
prqcessing for processing an input signal, comprising:

detecting step of detecting the connection to other
apparatus;

a signal processing step of performing signal
processing of the first function or the second function to
the inpﬁt signal; and

a control step of changing the function of the signal
processing step based on the connection to the other

-apparatus




wherein the other one of the first and second signal processing
apparatuses is incorporated in the storage rack. 23. A sppRalteBbQO96SI NG
apparatus for performng predeterm ned signal processing of ‘an input
signal, conprising: connection nmeans to which other connection apparatus

i s connected; detection nmeans for detecting the connection to other

appar atus; signal processing neans capable of perform ng signal processing
of the first function and the second function to the input signal by an
arithmetic operation using the input signal and tap coefficients prepared
.in advanced; whade2d Septeabeig28D5piddesonhgobtapans f«sichsagt ng t he
function of the signal processing based on the connection to other

appar at os; chhenets tbe signal Processing MBalsSeLOMIHSEs: tide sStorage unit
for storing the tap coefficients; and an arithnetic operation unit for

performspgna UngebcesHEnG0HET Ohe Of 1 £HE £ORLE Dby NBADSyhd he @S54 hmeti ¢

operation using the tap coefficients and the input signal, and at |east a
part offﬁggt§%gpal processing nmeans is used in both the. signal processing
of the first function and the second function. 21 Septenber 2005

17. A recording medium having recorded therein a program
for causing a computer to perform signal processing for
processing an input signal, the program comprising:

detecting step of detecting the connection to other
apparatus;

a signal processing step of performing signal
processing of the first function or the second function to
the input signal; and

a contrel step of changing the function of the signal
processing based on the connection to the other apparatus;

wherein in the signal processing step at least part
of circuits for signal processing is used in both the
signal processing of the first function and the second

function.




- 118 SI GNAL PROCESSI NG APPARATUS, STORAGE RACK, AND CONNECTI ON APPARATUS
ABSTRACT A controller 112 checks and determ nes whet her OQI$%hmn 005

el ectronic apparatus 11 is electrically connected. Wen a S|gn%
processor 106 is not connected to another apparatus, i.e., the electronic
apparatus 11, a signal processing tiBcuit 113 perforns nornal signal '
processing. Wen the TV signal processor 106 is connected to another
-apparatus, i.e., the electronic apparatus 11, the TV signal processor 106
cooperates with the conpliant electronic 10 apparatus as if they were a

singl e appar at ysgaad pecterBEngpLiyFBEMPEOGESSENGgOht aDehHpUEiskgnal . I n an
ID table stored in the controller 112, processing information concerning

- processkig kaskadt 91BRa$haredehkt Aot BepsPAPLL ARt £o Bl GFLEQDL EH@PRRT At US 'S
associated with the function ID of "15 ?he conpliant el ectroniT apparatus.-

FI G 2Oinput signal, wherein the first and second signal processing

apparatuses each comprises:

detection means for detecting the connection to other
apparatus;

signal processing means capable of performing signal
processing of the first function and the second function
to the input signal; and |

control means for changing the function of the signal
processing means based on the connection to other
apparatus

wherein at least a part of the signal processing
means is used in both the signal processing of the first

function and the second function.
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19. The signal processing system according to claim 15,
wherein the signal processing means comprises:

prediction tap extracting means for extracting, from
the input signai, prediction taps for use in computing a
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
on the basis of the class tap;

tap coefficient obtaining means for obtaining tap
coefficients corresponding to a class code generated as a
result of the classification the tap coefficients, being
generated by learning processing; and

prediction means for computing the predetermined predicted
value from the tap coefficients corresponding to the class code

and the prediction taps.
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20. The signal processing system according to claim 18,
wherein one of the first and second signal processing
apparatuses operates independently and has at least one

signal terminal, which is exposed to the outside, for

receiving or outputting a signal, and

the one of the signal processing apparatuses is
stored in a storage rack comprising:

at leést 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 connection panel being

provided in the holder.

21. The signal processing system according to claim 20,
wherein the storage rack includes a plurality of holders,
and

the other one of the first and second signal

'processing apparatuses operates independently, has at

least one signal terminal, which is exposed to the

outside, for receiving or outputting a signal, and is

stored in the storage rack.
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22. The signal processing systém according to claim 20,
wherein the other one of the first and second signal
processing apparatuses 1s incorporated in the storage

rack.

23. A signal processing apparatus for performing

predetermined signal processing of an input signal, comprising:

connéction means to which other connection apparatus
is connected;

detection means for detecting the connection to other
apparatus;

signal processing means capable of performing signal
processing of the first function and the second function
to the input signal by an arithmetic operation using the
input signal and tap coefficients prepared in advanced;

and
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control means for changing the function of the signal
processing based on the connection to other apparatus;
wherein the signal processing means comprises:
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, and
at 1éast a part of the signal processing means is

used in both the signal processing of the first function

and the second function.






