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 easityf@%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 |nages are dlsplayed on -a screen, and the audio
s 5 Technlcal Fleld : S - - )

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,




output froma speaker. As descri bed above, when the television set outputs

the inages and audio played.by the digital VIR sone of gn
processing circuits included in the tel evision set do notﬁ%a q?@ﬂ?éﬂos
perform processing. In other words, for exanple, when a component ngnaI is
output fromthe digital VIR a S|gnal processing circuit for converting a
conposite signal into a conponent signal in the 10 television set is not
particularly required to perform processing and thus idle. As described .
. above, when the television set and the —digital VIR are connected with each
other, if a signal processing circuit included in the television set and a
15 signal processing circuit included in the digital VTR cooperate in.

nal such as an inmage or audi.o, a

- sharingg,jh a p e

“hi gher - qual ??% ?ﬁ%g%sa%ggaé %Qa ﬁgb D df Feretht PR ulshd Taugio tire sane
tiome, fonegyamplen AVs g@gﬁégtuses such as 20 the digital VIR, the DVD
pl'ayer, and the tel evi'sion set operate i ndependently. In order to

view | isten.and oid g yed the .digital VIR and the DVD
pl ayer, the digital %‘I%Iggér%t W%\?%J aﬁ a‘:aleyet?e\/i EEF RS B %CG’Hﬁ’é’élttéd 96 the

| tS:|p§,‘\éh;jélg)@gz%%gan@%&dh@tﬁﬁéyé@rw’tﬁé]edléji@dlt 6U'I‘RV-I-RSOI&eheotDVDgpl Ve and 21
5 processing circuits included in the telev151on set do not
:partlcularly perform processzng.

In other words,mfor 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




the television set are generally provided with, at the back thereof,
term nals, which are exposed to the outside, for receivizgsggeggg 1 ng
i mages and audio. Qutput termnals of the digital VIR and the DVD player
and input termnals of the televisign set are connected wi th one anot her
by predeterm ned cables, thus allow ng i mages and audio played by the
digital VIR and the DVD player to be output fromthe television set. For

exanpl ecnwhes Vs AY, AALAISES 3681 COPRECT A Wi dh, eachyatery three
ang auglg 8? ?&e ?ieft d

cables are required for inages from ~and R (R ght)
channel she FOSRECEd G NG, AVh i RBPALEL HSESs Yt diz}é?s%eusgeg cables is

cunbersone. As the nunber of AV apparatuses to be connected with one

anot her r& 861 €S or YURRT 1B iRLABSET 208 Sl &S d@cﬁiﬂtr &d fi3ha g0Nnecting

the AV apparatuses with one anothér. Cable handling (arrangement, etc.)
thus begpmese conpld-0atat. aBdsehasyys ;f?ia;';éweéﬁd O edi- AR ALY sOb £t he
p

present invention seek to enable a urality of apparatuses to cooperate

‘in sharihg tértaslrofsetPb@eesshAgco8d | MPME &iegr@{ot@béﬁ%gvngi ng the function
of each apparatus, thus achieving a processing result of higher quality

“than _t@te@@ﬁéx@r\&%cb&taﬂoﬂé%pﬁﬂﬁﬁﬁtaDI@ﬁﬁ&iiﬁ%g}é‘s andilanglie apRgLatus.
Enbodi nents of the present invention seek to easily connect electronic
appar atiws eshevdifyyieadh varhahd 2he Sevb epbefe 205 be output 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.




4 According to a first aspect of the present invention, there is provided
a signal processing apparatus for processing an input sign8kpte@BEiRO0Si Ng:
detection neans for detecting the connection to other apparatus; signal
processi ng neans capabl e of perform ng signal processing of the first
-function and the second function to ghe 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 meemsdirsy used ifil et hspbhetsbgnahe PpoEESSE Nth-Rinttikg,fi st
function and the second function. According to a second aspect of the

- present thewents groviideer @ isS gpa0vpeede8s sh@nabpPFrpaessidig nethod for a

- signal processing apparatus for processing an input signal, conprising:
det ect i pgostepimof adetieghitngiyhelcoosestiomd o dotdedi @PRaakusora signal
processing step of perform ng signal processing of the first function or
t he secaatectimettihen donnkleionptut st@eal appdehtu£0oMi@lalst ep of changi ng
- the function of the signal processing based on the connection to the other
appar atpisocadeirg meamst bapsbgeabt peotessimg Sigmlatpdeasisipar bfof circuits
for signal processing is used in both the signal processing of the first
functi orhant tdte fSectidnf andt tha. s@dosepfeeior?QQb 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.
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.




According to a third aspect of the present invention, there is provided a
program for causing a conputer to performsignal processi2ngeptamb&iWOESSi ng
an input signal,. conprising: detecting step of detecting the connection
to other apparatus; a signal processing step of performng signal
processing of the first function or §¢he second function to the input
signal; and a control step of changing the function of the signal
processi ng step based on the connection to the other apparatus wherein in
the signal processiqotsteptaird eaplecpart eheCphresbhs {®ferdiighal

processing is used in both the signal processing of the first function and
t he secohdréuhetpomwidd Septreieen 2005cHuAeagr i Agngaca- frgurt h aspect of
the present invention, there is provided a recardi ng nedi um havi ng

r ecor dedet herrei 31 grea Jproogrcamsiiony causphgcas sonpuieridghtperif@eam,si gnal
processing for processing an input signal, the program conprising:

det ect i ngmstepinnf: dittestiimg tshepconingstéoning tid heinrappdicat ¥, a si gnal
processi ng step of perform ng signal processing of the first function or

t he seconller fageiadisg;o a ke gnapuprstgnalng astamtsdlpstfefrmdhgchangi ng the
function of the signal processing based on the connection to the other
appar at ssgnahgreigedsinchefsicpralfi psocessdinostep tiad derasid part of circuits
for signal processing is used in both the signal processing of the first
funct i ofunrgldiatheo 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.




second function. According to a fifth aspect of the present invention, _
there is provided a signal processing system conprising agl Skgesbef 2005t and
second signal processing apparatuses for processing an input signal,
wherein the first and second signal processing apparatuses each conprises:
detection nmeans for detecting the cgnnection to other apparatus; signal
processi ng neans capabl e of perform ng signal processing of the first
function and the second function to the input signal; and control neans
for changi ngatherdingctd an fdudhe asipgRdl opr egespiageeansyhased,, on the
connection to other apparatus wherein at least a part of the signal
processichgreeasspisviged d n-detdiinenstgoal hapi 0§ esstndif thedhinrst
function and the second function. 21 Septenber 2005 7 According to a sixth
aspect ef ptrberaneSentcdunienf i0rompuleretbSpof oytflesi gnsi gnal processing
apparatus for performng predetermned signal processing of an input
si gnal , proopsssnggf o gnestsisimgneansnbat Wi gha D} hee L@YyIeEt i on appar at us
is connected.; detection nmeans for detecting the connection to other
‘appar at asypsigiag: Jeroggssingtepans dapabteneftiperd@iiddigcsi gaal processing
of the first function and the second function to the input signal by an
ari t hmettkebpepriromusiangigheli ppotesignal sead off apereehiing ents prepar ed
i n advanced; and control neans for

signal processing of the first function or the second

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.



changi ng the function of the signal processing based on the connection to
ot her apparatus; wherein the signal processing neans conpiiSgggmbar Xi0ar age
unit for storing the tap coefficients; and an arithnmetic operation unit
for perform ng, under the control of the control neans, the arithnetic
operation using the tap coefficientsyand the input signal, and at |east a
part of the signal processing neans is used in both the signal processing
of the first function and the second function. 21 Septenber 2005 8
Accor di ng t oAaspedisgofo aa dignal a3pReesSsiFNghappaeaés, i nverdiial processing
method, a program a recording nedium and a signal processing system it
may be deteenisedranibddiera sdfgnadt paBetbeingppapatarsud ssqgonnect ed. The
function of processing an input signal may be changed between a node in
whi ch t herbfbheingppasddtusmiisiedosigatedpandsas tgles f mivhingnt t he ot her '
apparatus is not connected. 21 Septenber 2005 9 According to anot her

enbodi meagnal, tbensiignalg: processing appas atoswiofct heHaresent inventi on,
signal processing of an input signal in accordance with a first or second
funct i onongegpet dorameh tatvan iar cbhmettedppésvécoivrusidigs trap coefficients,
whi ch are conputed in advance by learning, and the input signal. In

cont r astlete¢ting deterqumed tibet her obher 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 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.




not anot her. apparatus connected with connection neans is a specific
apparatus. The tap coefficients are changed on the basi s2bBeptember 2005
determ nation result by determ ning neans. Accordingly, the function of
signal processing is changed. In this case, signal processing neans for
perform ng signal processing includgs a storage unit for storing the tap
coefficients; and an arithnetic operation unit for perform ng, under the
control of the control neans, the arithnmetic operation using the tap

coef ficientsaandribey tOMEpsitGNAr aThegakit PABLLSs 00wt performs
the signal processing in accordance 21 Septenber 2005 - 10 with the first
and secandifuact pense thipuletehangangrbhean; PhYSi&Mqi eorklagurat i on of a
circuit. for perform ng. processing speciallzed in one processing step.

Bri ef Desarapsi@ﬁapfprdmgzz@ws?gaeﬁi, git salSb@ REISRAGEH @hekgwrshow ng an
exanple of the configuration of an enbodi ment of a bay-structure

t el evi sbonnset apsaondi ApdratilRe ipr esgpbct By ENth®ONEurkitdon2 oifS @ per spective.
vi ew showi ng the bay-structure 10. television set having el ectronic

appar at psesess bigdart hereit sighig. m3yi Be achhided i@ EROWangoae exanpl e of
the configuration of an in-bay connection panel 5. Fig. 4 is a perspective
vi ew of waiclk! €t rothier agpanatus idlcédddcvéewad f4 emdehenbaskshde. -

the other apparatus is not connected.




15 Fig. .5 is a perspective view showi ng an exanple of the configuration
of a bay adapter box 14. Fig. 6A is a plan view showi ng api s¥sembe 2005t he
configuration of an adapter internal connection panel 15A. Fig. 6B is a
plan view showi ng an exanple of the £0 configuration. of an adapter back
panel 15B. Fig. 7 is a perspective view show ng the bay adapter box 14
havi ng a renovabl e back panel 15.. Fig. 8 is a perspective view showi ng the

bay adapter nbesrdnfavhnnd et NG eplapt cinbackypanel 158 25 Fig. 9

is a perspective view show ng an exanpl e nmber 2005 - 11

conf i gupabéex 0fg bppabacks RaNanl5 Baxhpo; spvahle terghopls. Fig. 10 is a

sectional view show ng the. back panel 15 having the novable term nals.

Fig. 1llptscessient ognah vhew showandihhgcbasdaanelth5s PAviNgt he novable
termnals.. Fig. 12 is a perspective view show ng anot her exanple of the

confi gusetdran Minctienbaskpodanainelovharhngrittamabhberat e5mals, Fig. 13
1 ncl udes perspective views show ng yet another 10 éexanple of the

confi gueay i aserfdfici bat hacknanelrel 2ohipit8d fheqvimvabbe 1&Mng,s. Fig. 14A
i's a perspective view showi ng an exanple of the configuration.of a .
-connectawd featiep8t. signal. In contrast, it is determined whether or
| not another apparatus connected with connection means is a

specific apparatus. The tap coefficients are changed on the

basis of a determination result by determining means.

Accordingly, the function of signal processing is changed. In

this case, 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




Fig. 14B is a perspective view showi ng an exanple of 15 the configuration
of a patch plate 83. Fig. 14C is a side view showi ng an ezagspptembér 2008
configuration of the patch plate. 83. Fig. 14D is a plan view showi ng an

- exanple of- the <configuration of the patch plate 83. 20 Fig. 14Eis a
.perspective view show ng an exanple of- the configuration of
.current-carrying sections 89. Fig. 15 is a block diagram show ng an exanpl e
of the electrical configuration of the bay-structure television set. Fig.
16 is a block di-agram showi ng an exapple of the 25 configuration of a TV
si gnal 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) a flowhart describing processi.ng by the TV -signal

- pr ocess%?taogh? Z?Je’&?‘? ot W%t%%ﬁqu@“}ltﬂi@lt @Wﬂ%ll’w diteggram for .
d bi d the TV al. processor 106. Fi 19B
|§S;rh|%§§51n ﬁpen §%9? roce%&éﬁgﬁﬁgﬁu{% s;gn ‘%§%¥H% electronlcIg ;
_appar at#%)&g. ﬁ%@ speCJ.asl e%{) ﬁ#%‘ owgrogqee;%{%in cooperative 10 proce55| ng -

t he ST gnat° processor- CPgpparatus 1.1.. . Fig.
21 is a..flowhart describing cooperative

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




‘processing performed by the TV signal processor 106 and the electronic
apparatus 11. 15. Fig. 22 is a diagram show ng an exanpl e208eptb@ber 2005
~.configuration of a signal processing circuit 113. Fig. 23 is a bl ock

di agram show ng an exanple of the configuration of a |earni-ng apparatus
for learning tap coefficients to be stored in a coefficient storage unit
135. 2'0 Fig.. 24 is.a flowhart describing |earning processing by the

| earni ng apparatus. Fig. 25 is. a.block diagran1shomﬁng an exanple of the
- configuration of the coefficient sloigge unit 135. Fig. 26 is a flowhart

- describing processing by the 2.5." signal processing circuit 113 including
- a, classification 21 September 2005 - 13 adaptive processing circuit. Fig. .
27TA is a d| ram for describing independent . processing by the TV signal

pr oces <o & r‘f’l'ifilgj”f1 2B the Pafiagraamnlf dd &@éfémgolmmfabic@eﬁt@rIdemIal@r ocessi ng
by the elecgf nlg agparatus 11. Fig. 28is a dlagran1for descri bi ng
cooperat i ve " *frocls Png S?CFHQH?W §F@HaﬁhBWéé§s§ e pe6kananeheld] ectronic

-apparatus .11, Fig. 29.i5S ack dlagran1shomnng an exanple of ‘the. 10
'conflgd}'%ﬁQ%1§§e 4R gﬁﬁgd%FE "6t1Sz conputer according to the present

| nventi on. Fig. 11 is a sectional v1ew’ehow1ng-the back panel 15

5 having the movable terminals.
| Fig. 12 1s a perspective view showing another example
of the conflguratlon of the back panel 15 hav1ng the movable
terminals.
| Fig, 13 includes'petspective views showing yet another
10 example of the configuration of the back panel 15 having the
movable terminals. | | |
fig. 144 is a'petspective 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 show1ng anlexample ef the-
conflguratlon of the patch plate 83. o
qu 14D is a plan v1ew show1ng an example of the'
‘conflguratlon of the patch plate 83.
-20 ' .Flg. }4E is a.perspectlve-Vlewlshowing an example of
the confiquration of cutrent~carrying sectieﬁe 89.
Fig. 15-is a block dlagram showing an example ofrthe
electrlcal conflguratlon of the bay-structure telev151on set.
qu 16 is a block dlagram show1ng an example of the

25 confzguratlon of a TV SLgnal processor 106.




Best Mbde for Carrylng Qut the Invention Fig. 1 is a perspective view
showi ng an exanpl e of the 115 configuration of an enbodlnensqg&m&xzoos
bay-structure television set according to the present invention. A TV
“(Television) rack 1, which is a casing of the apparatus, is provided with
a CRT (Cathode. Ray Tube) 2' at the center of-the upper portion of the
front face and L 20 (Left) channel and R (Right) channel speakers 3 on the
left and right of the CRT 2. The |ower portion of the front face of the TV
rack 1 is provided with six bays 4A;,4B, 4C, 4D, 4E, arid 4F. Hereinafter,
the bays 4A to 4F are referred to as the bays 4 25 when it is unnecessary
to distinguish. one fromthe others. 21 Septenber 2005 - 14 The bays 4 are

forned in t e shage of ¢ |t|es S0 as to store electronic apparatuses such
as a dlgltal ndSa 2DYBOHayed ﬁgﬁﬁpcﬁhSHéPQtén ﬁﬁé@ﬁéﬁd@ﬁttgeand whi ch

‘have at S ne S|apa§}tern1 which is exposed to the outside, for
o &ﬁu %ﬂﬁ¥¥ Eﬂﬁ%QrﬁHﬂ%ﬁﬁ 95 drt fldde of each of the .

receivi ng
e Gescr | bob el §5 Wﬁé@. hoktRaRK B En bef REPCEsAAE t!oﬁgtmet Ra o gnal
4G e e rrad o R Ee P R B T 3 dui ded et the rigit
frogt side gf,theghopsfacgightheror describing independent '
prooessiag by theoTV:signal processor 106.'
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




TV rack 1. Wereas the bays 4A to 4F are shaped as large cavities so as to
store relatively large el ectronic apparatuses such as the2tSgpttmber2li85 t he
bay 4G is shaped as .15 a small cavity so as to store a relatively small

el ectronic apparatus such as a cellular phone or a PDA (Personal Digital
"Assistant). The interior of the bay 4Gis provided wth an in--bay
.connection. panel having a connection term nal connecting with a signal

-~ term nal of an electronic apparatus 20 stored therein. Since the in-bay. .
connection panel in the bay 4G conmrecs-with the signal termnal of the
smal|l el ectronic apparatus such.as the cellul ar phone, the in-bay
connection panel in the bay 4G differs fromthe in-bay connection panels 5

in the 4 connect with 25 the signal term nals of the
Iarge'e$eé§rgﬁ%egaﬁgarﬁféies ptenber 2005 - 15 such as the digital
VIR Fig. 2 a par ti wof t XSty uct t el evision set
shown in Fi gEll%l |2%V\/rsﬁggﬁa l‘%lc(fé:lr %‘mfg’ adrsapsaclr%a TUSEs * W&& in the bays 4.

51n “}%: O{ﬁ hel By gl 3;&%% %@t uses 11 and 12 are
t

st ored. dlrectly im the bays v an .el ectronic apparatus 13

stored in afﬁ%&_@ﬁ@pﬁ%rab@ﬁa ahﬁfo&tg.%@fl%l %elg%% 384 SQeC'flcally’ the-
_electronic apparatuses 11 and 12 are 10 electronic a para uses conpli ant
with tm&dﬁéﬁéﬂﬂgﬂﬁyﬂﬁhe electronic apparatus 11.
Flg, 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 therlnvenrion
‘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 Tnbe) 2 at
B the center of. the upper portlon of the front face and L
Vi?Q (Left)echannel 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




tel evision set (for exanple, electronic apparatuses manufactured by the
sane manufacturer as that of the bay- structure tel evisiofl Septpmbdi2086ut
the use of. the bay adapter box 14, the el ectronic apparatuses 11 and 12
can be 15 stored directly in the bays 4. In contrast, the electronic
apparatus 13 is an el ectroni.c apparatus not conpliant with the
bay-structure television set (for exanple, an el ectronic apparatus

manuf actured by a manufacturer different fromthat of the 20 bay-structure
tel evision set). By using the bay adapter.box 14, the el ectronic apparatus
13 can be stored in the bay 4. The apertures of the bays A (the sane
applies to the bay 4G can be provided with covers, simlar to that

provi ded at gﬁtﬁpe insertion slot of a VIR In this case, 25 : the dust
can be kept % 65t He 3t dPFBEI0f Dt fEChAYSPE Qi Séﬁ@émberSQOQS t016

havi ng el ectraqni c apparatus stored therein. 3 is a plan view
showi ng’ rszrf ﬁ;ﬁﬁ%et &l"fﬁéjpad:@rﬁqséﬁ' a?t‘-i‘%h BF & Hiéq rgY—ﬂBaVTBoﬁﬁéctal BiDpanel 5
provid Vpe i.nternal_ front face each of the bays 4. 5 The in-bay

connec q@' 65nelqg RS e i RSP e Cﬁgﬁb.ﬁdC§|&ﬁgﬁsaénéﬁgsélectronlc
o L T I, el B ke R, B
an 9UPE%Ee§vﬁ§%p%&a%%t&§g%€5%] §%B%ﬁ)l The internal front face of
- each of'the bays 4 ie provided with an in—bay connhection
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
-Digitel Assistantj. The interlor of_the bay 4G is.protided
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




10 termnal 25, an input S termnal 26, an |EEE (Institute of .Electrical
and El ectroni cs Engineers) 1394 terminal 27, a USB' (Uni vl SapterBberi2005Bus)
‘terminal 28,. and a power term nal 29. The RGB output termnals 21 are
termnals for 15 outputting RGB signals, which are inmage signals (inmage
data) obtained by the bay-structure television set, to an electronic _
apparatus stored in the bay 4. The RGB input .termnals 22 are term nals
for inputting . RG: signals output - fromthe el ectronic apparatus stored
in the bay 4 to the 20.. bay-structufe._television set. The audi o output
termnals 23. are termnals for outputting L and R channel audio signals
obt ai ned by the bay-structure television set to the electronic apparatus
stored in the bay 4. The audio input termnals 24 are ternmnals for -
i nput t i S e rtidla 28 udi o signals output fromthe electronic
apparatus stgred_in 21 Septenber 2005 - 17 the bay 4 to the bay-structure
) tel evi si on gef: FheSodt BEESReFCELFENAL eP5ofsthet bryTabtutbrreut putting a
| um nance signal  and col ar si.gnal, which are inmge signals obtained by
. the baqi}%ﬁsetvrlgadt% ésetq:elS Ay gt £ét9 - tho ith#hdicBceréhitEcapparatus 5 stored in
. the bay. 4. The jnput S termnal is atermnal for inputting a |um nance
si ghal_aa)%(frf@él&eossasﬁegﬁa:lorg& gt %?‘Fr Sf¥thé el ectroni ¢ apparatus stored in

thesbay 4 t9ntBfic BAK-ALRURLUEE FELCVHST Qo2BLsn e, LR 4394, Loy m nal 27
and 12 are_sto:ed‘directly-in the bays 4A and 4D, . and an
electronicrapparatus 13 stored in a bay adapter box 14 is
‘stored in the bay-43. | |

, 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




a termnal for perform ng comunication conpliant with the .10 | EEE 1394
standard between the bay-structure tel evision set and theZeBegtmberi2005
apparatus stored in the bay 4. The USB termnal 28 is a termnal for
perform ng conmuni cation conpliant with the USB standard between.the
bay-structure television set and the. electronic apparatus stored in the
.15 bay 4. The power terminal 29 is a. termnal for supplying power from
~the bay-structure television set .to the electronic. apparatus stored, in
the bay 4. In the enbodi nent of Fig.;3,_the RGE output termnals 21, the
RGB input termnals 22, the audio output termnals 20 23, the audio input
termnals 24, the output Stermnal 25, the input S termnal 26, the | EEE
1394 -termnal 27, the USB termnal 28, and the power -termnal 29 are
di sposdtF'oid B SLeb&PrdenReerirat Usasdlorsdatheredater m ned positions. Fig.
4 i's a perspective view of an,exanﬁle_of the .25. configuration of the ‘
el ectroni c dpfardtt§ 21PL3R) VésHpFhaning1a8epkanpbe 2008he 18 with the -
“bay-structure %gLevis%on set,, ich is viewed fromthe backside. A back
- panel S HIYEPE O ofitc FaFpdPatdy FPRNSCHiew Bade lwt RTREBARAPGD termi nal s
31, RG%iouLp t term_al , au%io- i nput gerninals 33, audi o out put -
,'terninargagf&egEaﬂngﬁPn% %égﬁnp aFa§§,°§nt Gt Pa¥Ssiterninal 3,6,. an | EEE
13954 termngl ;37,5 USR.LEERLAALLA8) 5%, ROvel Lerni pal 39, and the like.
' exChanging signals among electronic apparatuées,_sﬁch as RGB'
- (Red, Green, and Blue)_output terminals 21,  RGB input
terminals 22, audio output terminals 23, audio input-
terminals 24,7an output 5 (Separate (Special/Super))
10 terminal 25, an input § terminal 26, an IEEE (Institute of
Electrical and Electronics Engineers) 1394 terminal-27; a
- USB' (Universal Serial Bus). terminal 28, and a power terminal
29. .
The RGB output terminals 21 are terminals for
15 outputting RGB signals, which are image signals'(image data)
obtained by the bay—structure telévision set, to an
electronic apparatus stored in the bay 4. The RGB input
terminals 22 are terminals for inputting RGB.signals output
. from the electronic apparatus stored in the bay 4 to ‘the
20 . bay-structure television set. The audio output terminals 23.
are terminals'fqr'Outputting.Lrand R channei audio signéls
obtained by the bay-structure television set to ‘the
‘electronic a?paratus stored in the bay 4. The audiouinput

 terminals 24 are fterminals for inputting L and R -channel

25 audio signals output from the electronic apparatus'stored in




The bays 4 of the bay-structure television set are each fornmed with a size

capabl e of storing the electronic 10. apparatus 11. The REBsgpttmbér 2005

termnals 21 to the power ternminal 29 of the in-bay connection panel-5 are

di sposed at positions to be electrically connected with the RGB input

termnals 31 to the power termnal 39 of the electronic apparatus 11 when

the electronic apparatus 11 is stored in 15 the bay 4. Accordingly, the

- electroni c apparatuses 11 and 12 conpliant with the bay-structure

tel evision set are designed to be elgctrically connected with the :

‘bay-structure tel evision set w thout using cables by sinply storing, by a

20. user, the electronic apparatus 11 in the bay 4. By storing-the

el ectroni c -apparatuses 11 and 12 in the -bays 4 of the bay-structure.

tel evi shhoh st 4 thiee tdice draordi i lapparatisdes ikl cands elt2. arkheelcediitca |y

connect.ed with each other via the bay--structure television set. . :

Accor ditffiina b2y He & danmniad disparcattipsdd ity and Wi reamrdoes igiredt ri cal |y

21 Sept enper 2%95 - .19- connected with each.other without using cables by

- sinpl y Fod 1 By st adsem i iiHe e diags ¢ igppdratidesined dand the i n t he

" bays 4. As q:tf,\rscri bed ahove, el ectronic apparatuses can be electrically
connec 8 WTHEEER FEHEY 1508 mety  $orihifg & sy triome cus@paratfatsel ect r oni ¢

appgra%&%ﬁ%d QntQ%eb%%%-%l The input S terminal,26 1s a terminal
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.




- When an el ectronic apparatus stored in the bay 4 is, for exanple, a

pl ayback-only. el ectroni c "apparatus; such an el ectronic app8eptmberi2)0hot
required to have input termnals 10 for indges and audio. At the sane
time, the playback-only electronic' apparatus is not the only apparatus to
~be stored in the bay 4.. ‘For exanple, an el ectronic apparatus capabl e of
both recording and pl ayi ng 'signals may be stored. Such an 15 el ectronic
apparatus is provided with both input termnals and output ternminals for
‘i mages and audi o. Preferably, the in; aay connection. panel 5 (Fig. 3)
provided in'the interior of each of % e bays 4 has, at positions
corresponding-to termnals of all electronic 20 apparatuses that can be

" stored'in the.bay 4, terminals electrically connecting with the terninals
of the @@btﬁ%l@im%m tellgvition case, vdomeh ofs tthieewest Mimal s

provi ded - on the in-bay connection. panel 5 may be. idle depending on the
electrcﬁﬁQ:Qﬂﬁﬁﬁ%ﬁQs stored in the bay 4. However, this .25 is not a
problem 21 Septenber 2005 - 20 - As descri bed above the el ectronic
appar at uses 21 Pagkgpanelapd Ehfprlastorinis, appersayssiludsupsovatedi sion

set, and th ut ternlnals 21 to the power term nal 29 of the
i.n- - bay" Jct&hw “d'g ]rarﬁj%% BYsitqoH ale t?@rSaéildé@trlcally

‘Cong_ecltl%puvgt tm aliGBSJSnp 1%r rgu ust Scermlnals 34, an input §°

terminal 35, an Output S_terminal 36, an IEEE 1394 terminal
.37,ca USB~terminaln38; a power terminal 39, and the like.
The‘bays;4 of the_bay—structure television set are each
formed with a size capsble of storing the electronic
:10- apparatus 11. The RGB output terminals 2l.to the power
'terminal 29 of the 1n~bay connectlon panel 5 are dlsposed at
;pOSLtlons to be electrlcally connected with the RGB input
terminals 31 to the power terminal 39 of the electronlc
apparatus 11 When the electronic apparatus 11 is stored in't
iS' the bay 4.

Accordingly,‘the electronic apparatoses 11 and 12
compllant with the bay—structure television set are desxgned
to be electrlcally connected ‘with the bay structure
:telev1510n set w1thout using cables by 51mply storlng, by a

;20o user, the electronlc apparatus ll in the bay 4.

By storlng‘the electronlc apparatuseslll and 12 in toe':
-bayslé of the bay—structure.television set, the electronic
epparatuses 11 andl12tare-electrically coonected with-eaco
'other via the,bay“structure television set. Accordlngly,'

25 the electronlc apparatuses 11 and 12 can be electrlcally




-'5is a

the power termnal- 39, respectively, of the electronic apparatus 11 or 12

when the el ectronic apparatus 11 or 12 is stored in the bPhfegtembBy 206pl y

storing the electronic apparatuses 11 and 12 in the bays 4, the electronic

10 apparatuses 11 and 12 can_be electrically connected wth the

bay-structure television set.. In contrast, the electronic apparatus 13 is

not conpliant wth the bay- structure teIeV|S|on set. Wien the electronic

‘apparatus 13 is stored directly in the bay 4, the 15 terminals of the

el ectroni c apparatus 13 may not be_eigc;rlcally connected with the

correspondi ng term nals of the in-bay connection panel 5 because the

termnals. are arranged at different positions. Mre. |ikely, any

term nals of the electronic apparatus 13 are not- connected 20 with the

cor r espgoHdigREed etifithaacivfotiirr ivi- Wt ormient i @b lpsndly SinfHe el ectronic -

apparatus 13 not conpliant with the bay- structure television set can be

- easily ShitF i@t %ctty ddie ysadonrdr &l sdtrenime arppstiursurid weldeizsi on set

using the 5 bay adapter box 14. 21 Sept ember 2005 21 ‘Specifically, Fig.
ﬂgﬁééiié% eM/shomnng an exanple of the conflguratlon of the bay

* adapter boxA;4 The g é %a ter Sox 14'is provided with a cavity-shaped
“slot 14A so™8sEGCELEFE #RE &re€ PGﬁFBHéﬁpéPEFE§t¥§eFrGﬁPtﬁé

5 electrically connected W1th each other by simply storing, by
the user, 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 the_bay
4. For example, an eléctfonic apparatus éapable-of both
recording and playlng 51gnals may be stored. Such an |
15 electronlc apparatus is prOV1ded with both input terminals
- and output termlnals for 1mages and audio.

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

'tLZO appératuses that Can~belstored ih the bay 4, termlnals
electrlcally connectlng w1th the termlnals of the electronlc
apparatuses. In_thls case, some of the termlnals 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. -




.5 front side thereof. The electronic apparatus. 13 is stored in the bay
adapter box 14, and the bay adapter box 14 contai ni ng th2l Ekgembardd5
apparatus 13 is stored in the bay 4 of the bay-structure tel evision set.
Accordingly, the electronic apparatus 13 is electrically connected with
the 10, bay-structure television set. Specifically, the back section of -

t he bay adapter box 14 is provided with a back panel 15. The back panel 15
i ncludes an in-adapter connection panel 15A whose front side faces the '
sl ot 14A side and an adapter back pa g! .15B whose 15 front side faces the
backsi de of the bay adapter box 14. Tn other words, given that the slot
"14A side of the bay adapter box 14 is the front, the in-adapter connection
panel 15A is provided at the front side and the. adapter back panel 15B is
provi.ded at #Shéesseibiede abpyeri §hes eilgcltuded cphapavaewseshdbi agdexanpl es of
the configurations of the in-adapter connection panel 15A and the adapter
back parfel*rESECLR jant ne td dde Afve dptatass ted e viillsd oion sadapeerd
connectiongg;nel 15A has Qorrespondtnq%connection_terninals 25 at

poSi t i EWdte AN silgi@ Ther Mo tswevnadd 221 oSephenber 2005
bay- st PUSTe LRSI bh PR (hével RarreKardr Pog. tiendsta ABn- compl i ant
: elegtr%ﬁ%%t%&%%ﬁﬁ&y%%ﬁﬂg%Qe%h%i%%nthe RGB input terminals 31 to
| | . 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_diffefent‘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{




‘conpllant el ectroni ¢ apparatus is stored in the bay adapter 5 box 14.

Non- conpl i ant el ectroni c apparatuses have signal term nalbSepterabgadost
different positions, for exanple, depending on the manufacturer. As shown
in Fig. 6A, for each manufacturer, the in-adapter connection panel -15A has
10 termnals connecting with signal termnals provided on the back.panel

of the non-conpliant. electronic apparatus manufactured by each

manuf acturer, the termnals of the in- adapter connection panel 15A being
arranged at. fixed positions corresponding to the signal termnals of the
~-non- .15 conpliant electronic apparatus. Fig. 6A shows in-adapter
“connection panels; 15 for nonconpliant el ectronic 'apparatuses manuf act ur ed
- by manufacturers A B, and C. Ln_contrast, as shown in Fig.. 6B, the

adapt er bacﬁpﬁ§ﬁ§PC§$§Yha§lﬁGB5lhﬁu@ P@Fﬁ?ﬁﬁt%vﬂlvlewaS@@Mkmgt@mn1naI 4'9
.20 at fixed positions correspondi ng the RGB output termnals 21 to the
power t&AHHS 9§9tﬁﬁo§P&§&98ﬁa$H@nlﬁfb§99c8ﬁﬁeé9?8ﬁeﬁaﬁ@ﬁ 54¢Fig. 3) in the
~bay 4. By s th ay adap box 14.in_the 4 so that the adapter
back . panel % ngn gaeg ¥ éofnigabscBﬁﬂE&@?%ﬁWb%%e? %tht¥ﬁ%h%P?125 4, the
RGB input. termnals 41 to the wer, t rnlna er 2005 23
provi 484 S TR St 4P BACK g 8B CAPBI CePHERFRERFI yo From Che

5 front eide 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, Fig.. 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




- connected with the RGBS output. termnals 21 to the power termnal 29.,
respectively, provided on the in-bay. connection panel 5 il Bgselbst 20055 The
term nal s provided on the in-adapter connection panel 15A are connected

- with corresponding ones of the RG input termnals 41 to the power term nal

49 provided on the -adapter back panel 15B. Even a non-conpliant electronic
.apparatus can be electrically connected wth the bay 10 structure

tel evision set (and, furthernore, with another el ectronic apparatus stored
in the bay 4 via the bay- structure $elevision-set) by storing the
.non-conpliant electronic apparatus in the bay adapter box 14, having the

i n-adapt er connection panel 15A corresponding to the non 15 conpliant-
electronic apparat us and by stori n t he bay adapter box 14 having the

non- _corﬁﬂl‘atﬁ e le %%@d% a?t]{%: ISGiCedPRREIEdiLS Nt kombdyi agit

Accor di nq}% user can easily establish a.connection with a
. non- co rthee E3(5’(% BFaratley i sionas sde dbreusddadibeve retfisg red

non-conpl i ant_ el ectroni casr&parat us can easily be connected with the N
bay- st ruttdi & oS ea:ttrt?é‘lﬁafp%’éﬁtté]rs bé%er4 thennoRis case, the

user must por. re th overal | adapt er box 1. t he i n-adapter
b

4 h
connecti o ellﬁ& 55’?953&?@31 &Utso I5h& t95 ot & VI ?Dgﬁ(t agpetefoni ¢
appar atys, .1 .21 Sept enber 2Q05 - 24 -

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 cohnection 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.fixed r-
positions corresponding to the eignal termiaals of the non-

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

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

20 . at fixed positions correépoﬁdihg'tq the RGB odtput termiﬁals
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 faee the ln—bay connectlon panel -5 in the bay

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




For exanple, as shown in Fig. 7, the bay adapter box 14 can be forned
usi ng the renovabl e back panel 15, which can be renoved £i Soptelber2¥é&i ni ng
section. In this 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 panel 15. In this
case, the non-conpliant-electronic apparatus nay be stored in the bay 4
while, the term nals provided on the in-adapter connection panel 15A of the
back 10 panel 15 are engaged (connectgd) with the term nals on the backside
of the non-conpliant electronic apparatus. In other words, the

. non-conpliant electronic apparatus nay be connected with the bay-structure
in the bay 4, the overall bay adapter box 14

- television set q§lstorin , , _

" havi ng R%Vlrfgﬁé 15 gl 3R T RaForandppettatars stlredr idwllsi n.
Alternativel <%heW§$QECO |iant el ectroni c apparatus nmay be connected

‘with t h%o%h%/g‘%ﬁ JE G % SHPEettyidtaold gl t9 theansr 4, along with
t he non-¢ |.i-anj, el ectroni c _apparatus he back panel 15 having the -

i n- adagieer‘rgt{ﬁgiflcglgdecﬁﬁsonnecgtalhveql 5 RTEoT & it PR reeRatian

.el ectronic s..._.The back panel- 15 may be forned' by integrating the

“in- ad ptéﬁiggﬁgggﬁg%%xﬁgﬁgl 15A and the adapter back. panel 15B.

o) " ek, SRR PR LR BERghat P8-S0 TR a0e0 e back
panel 157 are connected 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,




-- 25 For exanple, as shown in Fig. 8, the back panel 15 may be forned so
that only the adapter back panel 15B is renovabl e from th2l Bgycatamoes box

14. In the enbodi ment of Fig. 8, the renopvabl e adapter back 5 panel 15B is
provided with a male pin group. 16B including a plurality of male pins, and
t he bay adapter box 14 is provided with a female pin group 16A including a
plurality of female pins. when the bay adapter back panel 15B is attached
to the bay adapter box 14, each nale pin formng 10 the nale pin group 16B

" of the adapter back panel 15B is -engaged with the corresponding fenale
~pin formng the female pin group 16A of the bay adapter box 14, thus

electrically connecting the bay adapter back panel 15B and the in-adapter
connection panel 15A of the bay adapter box 14 with each :15 other. In
ot her wor ds FotheREBlienp@e BE&PHINANs FAY -t d .t libepdwar adeptriemrabo49 1@r ovi ded

on the adapter back panel 15B are electrically connected with-

pr edet €53 R TRed pisiad &hf Agnavee imalRagh papreup A6Bhigd ddre terminal s

provided on the, in-adapter caonnection panel 15A are electrically

connect¥®d FWh % HEd PSRRI iR £ ork ddritsheasamalté i n group
the male pin.. group 16B of the adapter

"16A. E i ng h mal i f i
back pg Zefqll. n%%laq(l:ﬁ tr%%i‘f%%lé:grﬁﬂg%%% ify HEE E5H i FRYmaTERteE Be¥al e pin

group 16 f the.b pter box . 14. allows the i nput - term nal s 41 to
theng\]/\ieqrA foerr rﬁgﬁﬁ%ﬁﬁcﬁﬁ%ﬁ Td&d O ﬁé)mé’\cﬁ&‘&r %rﬁ% 15B to be

'6|e?tr'éﬁﬂéﬁétuses.' 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.




21 September 2005 26 connected with the corresponding term nals provided
on the in-adapter confection panel 15A via the femal e pi 2l §egepbdr@A05and
the mal e pin group 16B. ‘As described above, in a case in which the :

i n-adapter 5 connection panel 15A has connection terninals connecting wth
signal. term nals of a non-conpliant. electronic apparatus nmanufactured by
each manufacturer 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_nggessary to have he back panel 15 with
t he i n-adapter connection panel 15A having the connection termnals at the
fixed positions corresponding to the positions of the signal termnals of
.the non-conpliant el ectronic apparatus manufactured by each L5

manuf act ur eE%rFle@‘amQ lies  @Spéhspectiny & i -ef s H&WH Fg.cdn bexardpllé kvt he

confi gg?ﬁatcé on o the back anel 15 conforning to. non ?0 conpliant
el ectr %‘ﬁ"a’l efaRter drafainanel dSRarsal 1)

manufactéjrevr C|f|%§nl |nt eer%}gj nt of Fig. 9, termnals 53 and
54 whi ch I%oreal ¢ qyaﬁe mection. panel 15A and which
connect to g m.nal s, of .a non 0 iant el ectroni c apparatus are
movabl e. Inilr)lt ﬁgr V\om% dlm?ﬁg of"Fi % n‘%lhe removable adapte@ back

5 panel 15B is provided with a male pin group 16B includingla-
plurality of male pine, and therbayradapter box 14 1is
provided with.a fema;e pin greup 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 adapter box 14 with each

15 other. In dther_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 conneetionpanelliSA are'electrically connected

.2d ”with predetermihed female pins forﬁingdthe-female'pin grdup
16A. Eﬁgagiag 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




termnals -5.3 and 54 can be noved to positions connecting to ?'5. the
signal termnals of the non-conpliant -electronic 21 Sept 2hBeptedAB&R0D57 -
apparatus. In the enbodinment of Fig. 9, only the two termnals 53 and 54
are shown on the in-adapter connection panel 15A in order to sinplify the
drawing. 5 In the enbodinent of Fig. 9, the in-adapter connection panel
15A is made of a plurality of slit plates 51. Specifically, the slit
plates 51 are formed by, for exanple, conductive flat plates (thin filmns).
Each of the slit plates 51 has slit&é(holes) 52 arranged in a grid- The 10
terminal 53 (54) can be noved. along the slits 52 in the directions

i ndicated by the arrows of Fig. 9. .Fig. 10 is a sectional view of a side

Lace Sorlioids, AA3PLat, SOMECLLAR PEOSL BRSO ELA 1LY, o ppEoct o (e

slit plates bl.is at t ach i nsu

near esﬂnia?iag@era%ﬁcﬂ%k paﬂ?@flléé?ié éljle(egerﬁ% é)%rtétsgm QPV\L 61. The

i nsul ators are arranged ‘at intervals |arger t he

slits i pirvigad i Rl t148 ates 51, An |nsulat|ng film®66 is provided
on the surface of the. 20 slit plate 51 nearest to the term nal 53 (54) The

i nsul ati ngaki kM6 ipeavaBbyel,he r o rnal 125,81 G PPl Gl ectrical ly
connected with one:. of the plurality of sl 51 K
S5 connection panel 15A has connection termlnals_connecting
- with signal‘terminals of a non—compliant electronic
Vapparatus manufactured-by each Manufacturer:at fixed
positiens correspondrng to the positions of the signal
terminals, foruexample, as shown in Fig. 7, even when the
L0 back panel'lS is removable, it is still necessary‘te have
'the back panel. 15:with the infadapter connection panel 15A
having the connection terminals at the fixed positions
cOrresponding to‘the‘cesiticns‘cf:the eignal terminals of
‘the non- compllant electronic apparatus manufactured by each
{5 manufacturer o
‘ Flg ‘9 is a perspectlve v1ew‘show1ng an exauple of the
conflguratlon of the back panel 15 conformlng to non*
compllant electronlc apparatuses manufactured by a plurallty
of {or all) manufacturers | ‘.
20” | ' Specrflcally, 1n the embodlment of Flg. g, termlnals 53
rand 54 which are’ provrded on the 1n adapter connectlon panel
ISA and wthh connect to 51gnal termlnals of a non- compllant
;electronlc apparatus are movable ' In other words; the
‘_termlnals 53 and 54 can be moved to p051tlons connectlng to

’5: . the - 81gnal termlnals of the ‘non- compllant electronlc




1

.nearest to the termnal 53. The termnal 53 (the sane applies to the
term.nal 54) 25 is provided with a stick-shaped body 63 @6Bgpthmbesrznos 21
Sept enber 2005 28 _ dianmeter slightly less than the width of each slit 52.
The body 63 slides along the slits 51 to nove the termnal 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 termnal 53

is not attached.. The contact fittings 64 are brought into contact wth

" predeterm ned-ones of the plurality ?g slit plates 51. In the enbodi nent of
ac

Fig. 10, the contact fittings 64 at hed to the body 63: of the terminal
53 are in contact 10 with two slit plates 51 nearest to the bottom plate

.61, The plurality of slit plates 51 is connected w th predeterm ned ones

of -t he FERIaPUR- terminals 41 to the. power ternminal 49 provided on the
adapt er back panel 15B. - Thus,. the termnal 53 is -electrically connected
with a 15 pradéher pinkediagatof it FEIRGE- Pnput toenitwal sedhinelshé3power
term nal rovi ded on the adapter back panel 15B via the -interior of

49
the bod%}‘%?,qo e U i§hY gy aleptaid aomeeadliion pagteds 158 iThe- body 67

~of the termnal 54 is shorter_ than the body - 20 63 of the term nal 53..
Thi s aFF%#ETEﬁb%&ﬂﬂ%hﬁ§fWQ%iqﬁﬁy%ﬁgfixed to the body 67 of the termnal 54

to ge_in COQEa%he embodiment of Fig. 9, the in-adapter connection
pgnel 158 is made of a plurality of-slit plates 51.
'Specifically, the slit plétes 51 are formed by, for
example, conductive flat plates (thinrfiimé). Each of the
slit plates 51 hasrslits_(hqles) 52‘a£fanged in a grid. The
10 terminal 53 (54) can be moved along the slits 52 in the
directions ihdigatéd by.the:afrOWS of fig. 9.
.Fig. 10 is a sectional view of a side face of the_in—
adapter connectioh panei‘15A shown‘iﬁ.Fig. 9,
Each of the slit'plates 51 is attached betwéen
15 insulators 62. The insuiator 62.nearest to. the adapter back
panel 158 is fixed to‘a,bottoﬁ‘plafe'61. -Thé insulators 62
-are arranged at intefvals larger'thénthose.between the |
slits 52-provided Qh the sliﬁ plates 51. |
An insulating filmVGé is'providéd on the surface of the
2Q slit plate 51 nearestltoithe te?minal 53 154); VThe
inSu;ating fiLm*66.prevents the ferminai 53 or 54;from beihg
elgctrically]conneétediwithfonegof the plﬁrality‘of'slits 51.
nearest to thé.terminal,53.   | | |
The terminal 53 (the same appiies fo'the terminal 54)

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



with the. slit plates. 51 nearer to the: termnal 53 (54) than the slit

pl ates 51 touching the contact fittings 64 fixed to the batge@8mbér 2006
termnal 53.. Thus, the termnal 53 is 25 electrically-connected with-the
correspondi ng term nal on 21 Septenber 2005 -- 29 the adapter back panel
15B, and the termnal 54 is electrically connected with the correspondi ng
term nal on the adapter back panel 15B. The body 63 of the termnal 53
(the sane applies to the body. 67 of the term nal 54) has an insul ating.
filmon the surface thereof. This @8events the termnal 5.3 from being

el ectrically 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

65, The Thiar) o iR L ettt ot 70 ER Y shbc L ot o Mihal 53 1o

65. The interior of the ternlna

SCr ewasbd Pt €3 L L; §65 e ERg Ofné Ne1 PEdys §3¢ BA{O{,gt @g g.Lhe tgggging% 53 in a

counterclockwi se direction, when V|emed rom erntna t he -

screwuﬁS.aﬁbitm@ﬁ@e@osﬁ@ﬂona@véPOMHe'Qlft .5341, the terminal 53 is
separated fromthe insulating film 66 and the contact fittings 64 of the

body 63 ar €oseparatfad iy tde d)t nadates (glnd,ﬁc&ﬁrsdian]@ yfi‘}{;egf term nal
53, along with the body 63, becones novable along the slits 20 In the
enBoditeemneferki ot ltthe kbcbtd!yt@},mtttmm‘ﬁﬂchtﬂeeb@@b&nlnal 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




67, and the contact fittings 68 are omtted in the drawing. As in. the
“terminal 53, the termnal 54 is novable along the slits 3PSeRymbat205ng
the termnal 53 in.a clockw se direction, .25 when viewed fromthe . :
termnal 53 side, the screwis 21 Septenber 2005. 30 .tightened, and, as
shown in Fig. 10, the end of the termnal 53 at the insulating film66
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
predeterm ned pressure. Accordingly, the termnal 53 is fixed at a
- predeterm ned positioon along the slits 52 and electrically connected with
.the slit plates 51 via the body 64 and the contact fittings 64. 10 Fig. 12
i s a pefipeardanielikasks fowialg oot merd etenplesrmiofalt Hel cionfi guration of the
back panel 15 having the novable ' termnals 53 and 54 connecting with the
si gnal . &% it sl fConRe fissh W dnp | Hhemtcagi restaan i in e ppearmeitnesl. dm  t he
enbodi ntS%I Fig. .12, many insertion slots 15 (holes) 71 are provided. The
term nat's %ﬁﬁéhiPQEﬁTHﬁQQﬁn%Q@-to arbitrary positions. of the positions
of .. the nanﬁ inEerti%S slo%ﬁ 7&. Sgecificalré, the termnal 53 has, for
exampl e, a BO&yPCEIALPNOfhERENEFERARAL §in (f Ek SPRSerPRBIESI iPothRe
'nsgrtlﬂghy 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 31 touching the cdntaCt.fittings 64.
 One end of the body 63 at the terminal 53 side is
10 provided with, as shown in Fig. 11, a threaded screw §5.
The interior of the'términal 53 'is also threaded. The
terminal 53 is screwed into the screw 65 of the body 63.
By rotating the terminal 53 in a counterclockﬁise-
' direction, when viewed ffom the terminal 53 side, the screw
15 is loosened, and, as shown in Fig; 11} the terminal 53 is
separated from the insulating film 66 and the contact
fittings 64 of the body 63 are separated from the slit
plates 51. Accordingly, the’ terminal 53, along with the
body 63, becomes movable along the slits 52.
20 | In the embodiment_of‘Fig, 11,'thé terminal 54; the body
67, and the contact fittings SS are omitted in the drawing.
As in the terminal 53, the terminal 54 is movable along the
~glits 52.
By rotating the tefminal‘SB in.a clockwise direction,

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




“exanpl e of the configuration of

_|nsert|on HOYs %82 SnBEESRE

20 slot 71. By |nsert|ng the body 53A into the insertion slot 71, the
terminal 53 is fixed at the position of the insertion sI@IS%ﬁmﬂ&h@Ob@dy
53A of the terminal 53 and a body 54A of the termnal 5.4 differ in
| engt h. Accordingly, when the body .25 53A of the ternminal 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 term nals on the adapter back
panel 15B. 5 Fig. 13 includes per§p§%t|ve vi ews show ng yet anot her '
he back panel -15. having novable
termnals on the in-adapter connection panel 15A In the illustrations,
portions corresponding-to those in Fig.- 8 are given the sane reference
nuner altstIhet 661%42 Rl e S0 Filvpmit igf Fiigg. 103, Chiee cadaptferthisadlerpamell 158 of
t he bn%%Bpanel ‘15 is renovabl e, as described in the enbodinment of. Fig. 8.
the e dﬁﬂbﬁ?mbﬂqﬁﬁiatf§g fHe™ FPaddpicer scomrsseidongpdmslt 154 i s made of a

plurali.t of_.con te 81 15 U-shaped insertion slits 8.2L and
82R aréi%¥8€F&€ﬁ'%&ﬁFh§% % Qﬁ&mPFﬁhtt§ﬁd€§n6ﬁcﬁh5155§HG§d§ét@i box 14.

The cqpne t| Bl ates 81 caﬁ be f.i x ace by bein |nserted |nto,the'
TRECBR eébﬁoﬁlﬁFaPéétes 51, which

5 are supposed to be touching the contact fittings 64, with a
predetermined pressure. Accerdingly, 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 showxng ancther example
of the conflguratlon of the back panel 15 hav1ng the movable
terminals 53 and 54_connect1ng_w1th-the 51gnal_terminals of
the.non—compliaht electronic apparatus.

In the embodiment of Fig. 12, many-insertion slots
'15 (holes) 71 are provided. The terminals 53 aed.54 ean be
moved to arbitrary positions of the positions of the many
insertien slots 71.
Specifically, the tefminal,53 hee,‘for example, a body

53A in the shape of a pin.jack insertable into the insertion

20  slot 71. By inserting the body 53a 1nto the insertion slot.

1L, the termlnal 53 is fixed at the pOSltlon of the
insertlon slot 71. |

The body 53A of the terminal 53 and a body S4A of the
terminal 54 differ in-lengtﬂ. Accordingly,vwhen the body

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




81 can be easily reaned by sliding along the insertion 20 slits: 82L and
82R. For exanple, as' shown in Fig. 14A, the, connection 2pRaitesb&.2008ach
have a frame 88 in the shape of a. grid. The inner surface :of the frane
88 has a frane groove 87 serving as a groove 'into which a patch plate 83,
which will b 25 described below, can be inserted. Frane holes -85 (spaces)
21 Septenber 2005 - 32 defined by the frame 88 have substantially the sane
size as that of the flat patch plate 83, which is shown in a perspective
view of Fig. 14B, a side view of F @1 ¥4C and a plan view of Fig. 14D. By
fitting the outer surface of the 5 patch plate 83 into the frame groove 87
iin the inner surface of the frame 88, the patch plate 83 is fixed to the

frame 7hoke186ne Asoshostn. b8 Frgs:o14aLo 4D; Lbg Rateh plate B3 has a

terminal 84. By inserting the patc iAto & €franme hol e

85, thenpestid®nsobtthe, t endi PatmBha1sPEQY deg@n e e 83 can be
noved. By inserting the patch pl %Iea8§ |nt%g?hggf?g%e g&gpﬁgaﬂégrnlnal 84

i s el ectmieatdy wormesi eevéih theninane 88. thgaéﬁa}?fe@?eﬁ&&f?“?% gje 81 has
connection termnals 86.on the 15 outer surface f Ing rnto the rnsertion

slit 81%R (Fig. 13). The frame 88 is electrically connected with the
connection terninals 86. As shown in Fig. 14E, each insertion slit 82R
5 Flg 13 includes perspective views showrng yet another
example of the configuration of the back panel 15, having
. movable terminals on the in-adapter connection panel 154.
In the illustrations, portions corresponding to those in Fig.
8 are given the same referencelnumerals.
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'ahOWh‘in7Figl‘14Ar.the-c0nnectloh '
: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) .




-has current-carrying sections 89. By inserting the connection plate 81
into the insertion slit 82R . the 20.connection. term nal 31 86p@hBer 2005
~electrically connected with the current-carrying sections 89. The
- current-carrying sections 89 connect with predeterm ned termnals on the
adapter back panel 15B via the fenmale pin group 16A and the male pin group
16B. Thus, the termnal 84 of the patch plate 83 25 fitted into the frane
- 88 is electrically connected with a 21 Septenber 2005 - 33 predeterm ned
term nal on the adapter back panel _15B via the patch plate 83, the frame
88, the connection term nals 86, the current-carrying sections 89, the
femal e pin group-16A, and the male pin. group 16B. The plurality of
connection plates 81 has the connection termnals 86 at different _
posi ti ofSfiFpd P¥ukhenframe r§f ngpvectioncaBoially hehe nsane i mieslds  82R are
provi ded at $§sitions corresponding. to the connection termnals 86 of the
p

~ connect FBATpPhat BBt R FIvtRLAFR 870 Wihkerti®nskewn B2R Only when the
- connection glate 81 js iES rted into the correct insertion slit 82R, the -
connect PBRSYEr ht Fal 6186 of tHe chitfhect i ool wey saf i cofffectadl with the

Xgrren;- aﬁryin (§EC§£°PS pr vi?eqagn t_eéjnsertion slit 82R.
Accor di Rgty, " When’ 1 he Conhedt | ptate L Fhe 13159 FHER GG 40 ong
IpPZ?reﬁl![Ig%t(?é ioxgr%‘%%%:{rﬁgst he. ternat,. 84 gl_iototx?ed é,'}qtif)n_tt % C.J''.onnnneerctsiuornfapcleat © 781 's
of the frame 88, the patch plate 83 is_fixed Lo the fraﬁe_
hole 85.
As shown in Figé. 14B to 14D, the patch.plate 83 has é
terminal 84. . By insertiﬁg the patch plate 83 into a
-AIO different frame hole 85, the position of the terminal 84
jprovided on the patch élate 83 can be moved.
By inserting the patch plate é3 into the'frame 88, the
terminal 84 is electrically connected with the frame 88.
Each connection piate 81. has connéctidn;terminais'86 on'the
15 outer surface fitting into the insertion slit 82R kFig; 13).
The frame 88 is electriéaliy connected with the connection
terminals 86. As shown in Fig. 14E, each insertibn slit 82R
has_Cufrent—carryiﬁg'Sections‘89. By inserting the
" connection plate 81 into tﬁe insertion_slit.82R, the
20 connection terminals 86.are electriéally connected with the
‘current-carrying sectioné 89. -Thercurrent;carrying sectibns
-89 connect with predetermined terminals-on thé adapter back
panel 15B vié the female pin.grdup 16A and fhe.male pin
group 16B. Thus, the terminal 84 of the'patch plate 83

25 fitted into‘ﬁhe frame 88 is electrically connected with a




el ectricall y connected with a term nal on the adapt er back panel 15B
(terminal that is not supposed to be connected with the £&Ssptambes2)0S5
which is connected with the current 20 carrying sections 89 via the fenal e
pin group 16A and the mal.e pin group 16B. Alternatively, for exanple,
t he-connection plate 81 and the insertion slits 82L and 82R are forned to
al'l ow the connection plate 81 to be inserted only into the correct -25
insertion slits 82L and 82R into which the connection plate 21 Septenber
2005 - 34 81 is insertable. Accordi_nglfay,_ the termnal 84 fitted into the
connection plate 81 can be prevented frombeing electrically connected
with the terminal 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 frahkESheberssned harnshad nail B2 faderter bapr autotel ni SR d ipositis on on
the - connecti Of Iaée 81l is_exposed towards the aperture of the slot 14A of
‘the bayPadaptRr2box33 160 r Eite i e 85 groRRRe iohdeaiomd ko6 part '
thereof_}gtogvargs t he Fi Q. 5% of the bay adapter box Accordingly, the
ter mi nat" 84" B WorE Tonpiy antClet et i Tal the AR IR tbratdtodgi he

"and the male pin group 16B. o :

5 The plurality of connection plates 81 has the

connection terminals 86 at different positions. The

;urrent—carrying sections 89 of the insertion slit 82R are

provided at positions corresponding to. the connection-

terminals 86 of the connectionfplate 81 fittedrinto the -

10. insertion slit 82R. Only when the connection plate 81 is
inserted into 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 insertion
slit 82R. Accordingly, when the connection plate 81.is-

- 15 inserted into a wrong.insertion slit B82R, 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 connéétéd~-

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

20 ,cqrrying sections 89 via’the female_pin group 16A and‘the'

male pin group 16B. | |
Alternatively, for example, the -connection plate 81 énd'
- the insertion slits 82L and 82R_are‘formed to allow. the

connecticn plate_Bl to be inserted only into the correct

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




plate 81 arranged in the opening side of the slot 14A 14 shown in Fig.
13). . connected with a term nal of apparatus stored in thglSt@étmB£g2005 of -
t he bay adapter box. 14. As described above, when the term nals which are

- provi ded on the in-adapter connection panel 15A and which connect to the
signal terminals of the non-conpliant electrical apparatus are novable,.it

",|s unnecessary to 20 prepare the bay adapter box 14 and the back panel 15

for each manufacturer of non-conpliant electrical apparatuses. The cost

burden on the user can thus be. |essgped. As described above, when the

“termnals of the in adapter connectioh panel 15A are novable, it may be

~unclear. .25 where to nove the termnals. Preferably, for exanple, the 21

"Septenber 2005 - 35 positions of the termnals .are described on the

. i n- adaftleris doweedibde .pafeicorSAngdyor dheg teondéach Fandtactdr entoef non- -
‘conpliant el ectronic apparatuses:. In the above description, the termnals
;‘prOV|dé@ﬁoﬂomm@cﬂgqnnpéééﬁtéﬂ cennbet porvpated f5Amabeingvabl e to conform

- to - each manufacturer's non-conpliant electronic apparatus. Alternatively,

for ex&HFdT e IEGEoBaepted: Bifinahe 2erménalhenpoier atdephienabad pr ovi ded

on the |n ba% connect i on
_ 5B, which is not supposed to be connected with the-

5 terminal 84.

By inserting the patch plate183 into the frame hole-85,
bthe terminal 84 fixed at a predetermined position on the
connection plate 81 is exposed towards the aperture‘of'the
slot 14A of the bay adapter box 14 directly or through the

10 frame hole 85 of the connection plate 81 arranged in.the
front part thereof (towards the opening side of the slot 14A
(Fig. 5) of the bay adapter box i4lshown in Fig. 13). “
Accordingly, the terminal-84 is connectedrwith.a.terminal of

| a non—compiiant electrical apparatﬁs stored in.tbe slot 14A_
| 15 of the bay adapter box 14.
| As described above, when the terminals which are
,pravided on the in-adapter connection pahel 15A and thch
cobnect to the signal terminals of the.nonﬁcompliant
'-electriCal apparatus.are movable, it is unﬁeceesary to -
20 prepare the bay adapter box 14 and the back panel 18 for
© each manufacturer of non- compllant electrlcal apparatuses
~ The cost burden on the user can thus be,lessened..'
| As described above, when the_terminals of the in-
'adapter connection panei-lSA are mevable,'it may be unclear.

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




~panel 5 (Fig. 3) in the bay 4 are novable. In this case, 10 the
non-conpliant el ectronic apparatus and the bay-structure 21 BkRuhbir@00s et
can be electrically connected with each other w thout the use of bay

‘adapter box 14 (or the back panel 15). Fig. 15 is a bl ock diagram show ng
an exanple of the electrical configuration of the bay-structure television
set 15 shown in Fig. 1. Arenote. commander (hereinafter referred to as a

‘remote control) 101 is operated by the user when selecting a desired

t el evi si on broadcasti ng channel, adjggthg the volune, or swtching signal
i nput / out put between el ectronic 20 apparatuses by a selector 104, which

w ||l be described below. The renote control 101 transmts a signal
corresponding to the operation to a main controller 102 using infrared

rays. PASEFHRUS 10hnEh e, teFeinehptareotrsol i@l drs tom tiredadapteaccor dance

~with the infrared ray signal fromthe .25 renote control 101 or the like,

- the mai POTRRET BT 2D DIA Gy Jdopsach enuemiudter @ Seloect or

controller #03 anﬁgf if necessary, controls each block formng the .

* bay- st r iR B B BV SO Kot PRIFEUS% control of the main control ler 102
-or the [Iike, the %ﬁJect%r contral ler 103 controls the selector 104. 5 The

Sorhed e d SRTHPHE eRFDS, teRR 18 5kBESVaded panERe10S, and

sel ector 10471s co
?é?éiﬁ;FEF%ﬁégéégfﬁﬁﬁné%%%oﬂ”ﬁ%né%ﬂfgﬁ(QESU%%Jé%fg %% %QEE%E%F%OMdth the
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).
rFig. 15 is a block diagram showing an example of the
electrical configuration of the bay—structufe television set
15 shown in Fig. i.
A reﬁote‘COmmander (hereinafter referred to as a remote
gontrol) 101 is operated by the user wheh selecting a
deS@red television broadcasting channel, adjusting the
volume, or,switching'signal input/output between electronic
20, apparatuses bj a selector‘104; which will be-deégribed below.
_-Thé'remote control 101 transmits a signal corfesponding to
thé'qperation‘to a main'éontroller.102 using infrared rays.
. In Figs. 1 and 2, the remofe contréi 101 isromitted.
In accordance with the infrared ray signal ffom the

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




. bay connection panels 5 in the bays 4A to 4G Under the control of the
sel ector controller 103, the selector 104 10 . changes tDES&iribr 2005
~destination of an input signal input thereto. A television broadcasting
signal (hereinafter referred to as a TV-signal) received by an antenna,
which is not shown, is supplied to the tuner 105. Under the control of 15
‘the main controller 1021 the tuner 105 detects and denodul ates a TV signal
on a predeterm ned channel and outputs a baseband signal to the selector
104. The TV signal processor 106 pr %isses an imge signal (e.g., a
"baseband i mage slgnal output fromt tuner .105) 20 output fromthe
sel ector 104 and outputs the resulting inmage signal to-the selector 104.
The CRT 2 displays an image signal output fromthe selector 104,.. and the
speakercomitput sgiectudi @esitgrdllerolopyt ahkdomittheecsekaetor 104. 25 O
t he above-descri bed conponents., the CRT 2, the 21 Septenber 2005 - 37
speakeraorg; ralre gaaierb Los; o itrhe ﬂﬁésbag;rra%tmmase;otreﬂé}ﬁlsﬂdmciéton as the
. television set, which i's an electronic apparatus. Fig. 16 shows an exanpl e
of the conf F@dﬁm teas epnthelTvE §hgnlalilpr©©efssoll&ﬁ&@2loo\n e Fig. 15. The

LTV 5|gnal processor 106 includes an 1/F (Interface)
. lke, the selector controller 103 controls the selector 104.

5 The selector 104 is connected with the CRT 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 baye'eA to 4G. Under ther
control of the selector controller 103, the selector 104

10 "changes the output destination of an input oignal 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
outpute.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




111, a controller 112., and a signal processing circuit 113. The |/F 111.
control s exchange of signals anobng the selector 104, the 2bBéptahbar20032,
and the signal processing 10 circuit 113. The controller 112 determn nes
whet her or not an el ectronic apparatus is stored in the bay 4 and
electrically connected with the selector 104 via the I/F 111 and the

sel ector 104. On the basis of the determnation result, the 15 controller

. 112 control's the signal processing circuit 113. There are various possible
met hods for determ ning the connectien. For exanple, a nmethod determ ning
whet her or not there. is a signal fromthe el ectronic apparatus stored
.in the bay 4 can be adopted. 20 The controller 112 stores function |IDs and
an | D table ' The function IDis .a unique ID (Identification) for

i dent i f JPRGFEER NS f ubREi BARRF . L9%e aignle pFbcek®ialg migeadsor 118 The 1D
‘table ipcludes processing information, which will be described bel ow,
_,correSpgﬂﬂ?EhP?oa%a. efEéhﬁY%ﬁﬁ?TISQQSFﬁBééidﬁI%H Flsctesqsl e, the signa
,’processé aEércuit 21 Septenber 2005 - 38 113 has a function for L
converti a E%%bosite i mge signal into a conponent imge signal and a

(bl ooyt iSRSy B SPSRILAR RS UTLLRY, LIGRTHAT
inte a bigh defididion. i fRgeRignal, (g eingfter referred to |
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




-as an HD (H gh Definition) inmge signal). Under the control of the
controller 112, the signal processing circuit 113 can chah§epttdberf2®6ti on
-~ thereof. Fig. 17 shows an exanple of the electrical 10 configuration. of the
el ectronic apparatus 11 stored in the bay 4. As described above, the

el ectronic apparatus 11 is an electronic apparatus conpliant with the
bay-structure television set (hereinafter referred to as a conpliant

el ectroni c apparatus). The conpliant el ectronic apparatus 15 is not.
limted to the el ectroni c apparatus %é_gnd is arranged as shown in Fig.
'17: The electronic apparatus 11 includes an |I/F 121, a controller 122,.a
signal processing circuit 123, and a .specific block 124. 20 The |/F 121,
the controller 122, and the signal processing circuit 123 are forned as in
~the |/FL131has e fonntiah | Bor ldhvandinde signals 0GessjaG iginkaui t 113,
respectively, which are shown in Fig. 16. The specific block 124 is a bl ock
speci fitnto a heomsorduttionie appahtarst . fiffort iexanflre contver ttihe
"-electronic 21 Septenber 2005 - 39 apparatus 11 is a DVD pl ayer, the

-speci fi2 PIRRICANY shandaniesie figrltebamplmgars igptdlcalhepicdhag thar
irradiating.a DVD, which is not shown, with a | aser beam receiving |ight

ref | ect’REFTGHRA te TVED &l perdrstanchPaftotigalasdt rimage signal)

5. into a high definition image signal (hereinafter referred to
as an HD (High Definition) image éignal). Under the control
. of the COnfroller 112, the signal processing circuit 113 can
change the function thereof.
'Fig. 17 shows an example of the electrical
10 configuration'df the eléctronic apparatus 11 stored in the
bay 4. As described above, the'électronic apparatus 11 is
an elgctfbnic appératus compliant with the bay-structure
television set (héreinafter referred to as . a compliant
élecﬁronic épparatus). The compliant electronic'apparatus
 .15 is not limited ﬁo the[eléctrdnié appafatus 11 and is:
arranged as shown in Fig. 17.
The electronic apparatus 11 inciudeé an I/F 121, a
'conﬁrollef 122,:a.signal_proceséing circuit 123, and a
| “specific block 124. | |
20 _"‘ THe i/F 121, ﬁhe contrclier'lZZ, and.the signal-'
ﬁrdceSsing circuit 123 are formed'és.in'thé I/F lll; tﬁe
_controller 112, and the‘siqnal procéssing circuit 113,
,fespecﬁivély,-which are shown iﬁ Fig. 16. |
| The specific block 124 is a block specific o the

25 electronic apparatus 11. For example, when the.electronic.




- conversion. Wen the electronic apparatus 11 is a digital VIR the
specific block 124 includes, for exanple, a drive nechanj for driying a
video tape and a magnetic head for reading/witing signa#ig%ﬁﬁﬂh?go¥%e.
video tape.. Wen the el ectronic apparatus 11 is a DVD player, 10 signals
recorded in DVDs are MPEG (Moving Picture Expert .G oup) encoded,
" basically, the signal processing circuit 123 has a function for

MPEG- decodi ng MPEG encoded signals. In the present enbodi nent, the signal
processing circuit 123 also has, foggexanple, a function for perform ng

space 15 resol ution inprovenent processing. Referring to a flowhart in

" "Fig. 18, the operation of the TV signal processor 106 shown in Fig. 16

~will nowbe described. In step Si, the controller 112 checks whether or

- not an 2ERPIA LT rionilS dpfafatis ey el tde rgregificddesdt d@4via the I/F il

~~and the sel ector 104 and proceeds to step S2. In step S2, the controller
112 det8tTh WHETh =8P Tfot 3dh ORA &Y i Kk p gartatlss 2idd agliaet /i cal | y

. connect on . the bhasis.. qof the check result in step Si.. 25 Wen it is
~ deter m'[ﬁ&)d, TH<t & Pk hsgto"ﬁ’d é‘flggl ForliacS X1 P&t e s 15605 1140t appar at us
et A e A G U
appar atdiy detsion. ‘When the electronic apparatus 11 is a digital
VIR, the specific block 124 iﬁcludeé; for example, a drive
mechanism'fof driving a videoltape‘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‘




stored in the bay 4, when the electronic apparatus is not 5 selected by the
selecto.r 104 to be electrically connected wth the TV sigpal 0 or
106, in step S3, the. controller 112 outputs a command tgpgﬁ@mgﬁaﬁ§®§ .
processing circuit 113 to perform processing in accordance with a nornma
function. As aresult, in step S3, the signal processing circuit 113 10
perfornms normal signal processing, and subsequently, the processing is
term nated. Specifically, when the TV signal processor 106 is connected
with no other electronic apparatus, fhe_tuner 105 (Fig. 15) extracts a
baseband signal on a predeterm ned 15 channel froma TV signal. and.
supplies the baseband signal to the TV signal processor 106 via the.
selector 104. In the TV signal processor 106, the I/F 111 receives the
basebarftPRH& Silgh &1 asifppiaedd wicennmes te) eGittdr thed Tand ismppl i es t he

baseband i mage S|qpal to the signal processing circuit 113. 20 Since the
'SlgnalﬁﬁQﬁﬁ§%9 et 1F3 ey oy RS o icerd sicipalreaneous! y per f or ni ng,

W th resp ect t.0 nal fron1the |/ F 111, conposite/ conponent

conver s‘ci o= Cbr]ﬂ’cetg‘ﬁ Irt?rmygf%ofl %dn\}ér @ ¢ Lo EoiRpdsi eerargnas iifto a conponent
Space FICHY ?Snﬁt%i%s%é‘éftv;?[‘.' e he Oar gnaPoPRE5 21 SappERber 2005 -
i oo S o oSS 1, R
with the TV signal processor 106, in step S3, the.controller
112 outputs a command to the signal proéessing'circuit 113
to perform processing in accordance with a normal functién.
- As a result, in step S3, the signal processing circuit 113
_,10 performs normal signéi processing,-and subsequently, the
processing is terminatéd.
Specifically,_when-thé TV'signal.proCessor 106 is
connected wiﬁh no éther electronic,apparatus,-the tuner 105
_(Fig 15) extracts a baseband signal on a predetermlned
15  channel from a TV SLgnal and supplles the baseband signal to
the-TV 51gnal processor 106 via the selector 104. 1In the TV
siqnal_processor,106, the I/F 111-receives the baseband
‘image signal supplied via theiselector iO4 and supplies thé
baseband image signal to the 51gnal proce551ng circuit 113
20 Slnce ‘the 81gnal proce551ng c1rcu1t 113 has a functlon for
51multaneoqsly performlng( w1th respect to the image signal'
from the I/F 111; CQmposite/Component conversion processing
for converting a composite signal'into a coﬁpoﬁent signalr
and épace resolution improvement processihg for improving

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




signal processing circuit. 113 supplies the resulting corrponent HD i mage
signal to the CRT 2 via the I/F 111 and 5 the sel ector é Acco dizraﬁ%y,
the CRT 2 displays an HD inmage, which. is a high resol ut bﬁel???ﬁ 2. -
contrast, when it is determined in step S2 that there is an electronic
apparatus electrically connected with the TV signal processor 106, that
is, when an electronic 10 apparatus is stored in the bay 4, and, if
necessary, the electronic apparatus is sel ected by the selector 104. to be
“electrically connected with the TV_ s%%n processor 106, in step S4, the
controller 112 transmts a function request- to the electronic,
apparatus el ectrically connected with the 15 TV signal. processor 106
“(hereinafter referred to as the connected apparatus).via the |/F 111 and
the sel3tti owe dHidTlocddds tigmileprBiesainst e r$8iti dlBesponse to the
function I D request in step S4, the controller 112 determ nes whet her or
not t h@PF FUCHIFIB Y traidAandende sttthd heodnectégnappdhat us. |f it

is determn din ste S5 that no function IDis transmtted fromthe
connect®d a:lp 10, Giitiss 113 supwpddisndhisagiesailitynsi mil ar to. the

onen BT 0GR LA e P B A AT 527 205
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image, whichuis a high resélutioﬁ 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 apbaratus is-stored“in'the bay 4, and, if necessary, the
ele;tronic apparatus is selected by the selector 104 to be
electfically'connected with théVTV_sigﬁal proceSSor 106, in
step 84{ the.COntroller'112 tfansmits a function ID request
to the electronic,appa;atus electrically cennected with the

15 TV signal_pro;essor.lOG (hefeinafter.referred'to as the
connected apparatus) via the I/F 111 énd.the selector 104
and proceeds to step S5. | |

.In step S5, in reépbnse‘to ﬁhé'function ID request in
'step S4, the controller ll2-déte£minés Qhether or ndt-the

20 rfunctlon ID is transmltted from the connected apparatus If
1t is determlned in step SS that no functlon ID is |
transmltted from the connected;apparatuS; in step S3,
proceSSing basically-similar-to‘the above is performed.l

.Specifically, the fact that no funcﬁion'ID'is

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




such as the electronic apparatus 11 shown in. Fig. 17. Wwen the connected

apparatus is not a conpliant electronic apparatus, that i \é\,{%}en tgz _
connected apparatus is a non- 5 conpliant electronic appa?}ﬂs embey ,%Qﬁgnal

processing circuit 113 of the TV signal processor 106 perforns _
. processi ngof the image signal supplied fromthe non conpliant electronic
~apparatus via the selector 104 and-the |[I/F ill in a manner simlar to the
above case. 10 In contrast, when it is determned in step S5 that the
function IDis transmtted fromthe gennected apparatus, in step S6, the
controller 112 receives the function ID from the connected appar at us,
recogni zes cooperative processing by referring to the ID table on the basis
of the function ID, 15 and sets a signal path.. Specifically, in the ID
tabl e, SHMEFHEIIMATIT G thalotele @B iardparstitiis apreoiadued W th
“processing information indicating the contents of processing to be
“per f or nEd by Nd % Yriff Lo SRR AU ditt SPRTWHEN Filfe TV -20 Wiegnal
process 106 is .copnected with the el ectronic apparatus having the.
funct i oér)lﬁef [fonfheectceocgﬁpﬁal%artl‘islfsr ey fé’é“ﬁltjr@r&r_c?&@scé?lrﬁtj‘ﬁcnf ormation
corresp i t‘%le fauncti.on 1.D recei vegl-f om t he connect ed apparatus.
~The co ro’ﬁgce&rsqll .arteclosgn_iw%esflt S ProcES: 'eﬁg.aipr?(ﬁr(?é—i”@dlﬁyat Rengs. |
ggogesﬁkﬁ&dﬂHﬂHf&ﬂéé%kéﬁié“%ﬂﬁ%ﬁ%ﬁ%ﬁ Q%%P%‘%ﬁgg %%o%%s%%n%eptehber 2005 -
' 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
function ID received_from_the connected apparatus. The

controller llZ'recognizes-the procéssing indicated by the

25 -processing information as cooperative processing to be




performed by the signal. processing circuit 113. when-electrically
connected with a conpliant el ectronic apparatus, the TV sjgpal 0 or
106 cooperates with the conpliant electronic apparatus agpg?t?ﬁévegg'e_a.
singl e apparatus and perfornms optimal processing of an input signal. In
ot her words, the signal processing advantages and function of each
appar at us change dependi ng on 't he apparatus connected therewith. Due to the
changes in signal processing advantages and function, the entire system 10
i'ncludi ng each apparatus perforns gptgngl processing of an ‘input signal.

In this case, the TV signal processo# 106=and the conpliant electronic
appar atus cooperate in: processing the input signal. In the ID table stored:
.in the controller 112 of the-TV signal processor 106, the function ID of
'the 15pevhprhadtbel eoeronyca hpparvatsising assoaiat 23w th processing

i nformati on concerning processing tasks to be shared ‘(cooperative
‘processi ng) 'en eleprsiqpialy qurosessal Wilth andartdie aoonpllieantregliect roni ¢
apparatus. when the controller 112 recogni zes sharing of the task 20 of _
processfPRAEHELF nptite sTYnatIna heb koot ek 0d 1Qoepe sattesigiidl fat h servi ng
‘as a channe|] representing the.order of processing the input signal by the
si gnal PPBRELIMhEtEF LRI A 13PRAE T dnhlbctlerly appee at usindlke step S7, the
controller 112 generates_a' contro| 25 signal for . controlling the function

of the IFRHEFCY ot SPRGT DI Be R bRt RHPSeSsing of an input signal.

In other words, the signallprocessing advantages and
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




- 44 - circuit 113 so as to cause the signal processing circuit 113 to
per form cooperative processing (processing indicated by | rocessi.ng
i nformation recogni zed in step S6) and supplies the contéggquﬁ ﬂﬁipg t.he
-signal processing circuit 113. In accordance with the control signal from
the controller 112, the signal processing circuit 113 changes the
function thereof and proceeds to step S8. In step S8, the signal processing
circuit 113 perforns processing of the input signal supplied along the
signal 10 path in accordance with the,changed function and outputs the
processing result along the signal path. When processing of the input
signal is conpleted, the controller 112 transmts in step S9 a control
signal to the signal processing circuit 113. In response, the function of
t he si ghalCprlockbigry. as @ reanse | WIS § gnaeks treh s sindy tdierquriccddsi ng i s -
~terminated. Wen the connected apparatus is, for exanple, the electronic
appar ats REL QI coqifr aloiis iMcCeppdatat (Bocestwy iimddiaptel? byt he '
electrﬁghg. apparatus 11 perforns processing simlar to that in accordance
I

with t AT NP0 P umag- Lors. r 94 arHi zed dasstearh & 6)elagst roni ¢ appar at us

11 transnits, a f. nctioqilﬁ request to the TV signal processor 106. The
r equest>YRP i W IR cc't}g%t}aoll 1% W JianHe PreCSisgiag prigsadsor 106.

The.control | 112 transmits the function ID stored -therein to. the . ,
el elt rgnllég' a?pnaraa%cL?sr e f%lt#"ngchceorﬁ%rloé'r Spgads Loed Shéct ronic appar at us

11 rec%k%ﬁ&oller 112, the Signal processing circuit 113, changes
the funcfion thefeof and prdceeds tb_stepVSB.
In step 358, the signal processing circuit 113 perfbrﬁs
processing of the input signal-supplied along the signal
16  path in accordénce with the changed fuﬁction and éuﬁputs the
processing result along the signalrpath; When processing of
the input signél is‘cbmpleted,:the controller_ll2 transmits‘
in step S9 a contrbl signal_to fhe‘signal processing circuit
113. In résponse, the function of the signal processing.
 15 éircﬁit 113 is restored, and.theLﬁrocessing is terminated.
When the cohnected apparatus is, for exaﬁple,:the
'elect#oﬁic_apparatus 11, i.e.( the compliant apparatus,
- shown in Fig. 17,_the electrohic‘appératus‘ll performs
processing éimilar to that in accordance with-the fichﬁart'
20 in Fig. 18. jIn this case, the electronic apparatﬁs 1t
transmits a ‘function IDrréquésf-to the TV signal processor
. 106. The requegﬁ is-received by the controller 112 of the
TV signai,processor,106. The ééntroller 112 transmits the
function ID stored therein to. the electronic apparatﬁs ll;

'25 The controller 122_of the electfonic'apparatus 11 .receives -




21 September 2005 - 45 the function ID fromthe TV signal processor 106

and refers to the ID table stored therein on the basis oé %h fgn&@bgn_lD;'
thus recogni zing processing informati on concerni ng proce-g ﬁﬁm? FKd?o be
-shared (cooperative processing) by the electronic apparatus 11 and the TV
si gnal processor 106. .In the electronic apparatus 11,. the, controller
122 perforns control to change the function of the signal processing
circuit 123 in accordance with the recogni zed processing information. 10
As descri bed above, the TV signal prggessing circuit 113 and the electronic
~apparatus 11 change the functions thereof between a node in which another
apparatus is connected and a node in which another apparatus is not
connected. The TV signal processing circuit 113 and the 15 electronic
- appar atidye funaHare Thenaskliof P otiggsi ngpmamwesarputl (6 gnal nefidr s he ot her
apparatus.. Conpared with a case in which the TV signal processing circuit
113 (ortq He®otHertakdspartarisy) Wrendian elredihreoiac lappdt dthes flthgierhor ms
i.ndependent processing, the processing result has a higher 20 quality. In
ot her WidtdsE M Ush &R G TR TS GHEIC5T0dEE SOV orTe tamdl.  aomesegindatar oni ¢ appar at us
11 are. not electrically connected wth each other, the TV signal '

proces T FHE M TS % QS i b pacaies atl Vge rocwsisidepe ident

progesﬁﬂglefg%tronic apparatus 11 and the TV signal processor 106.
.. ‘In the electronic apparatus 11, the controller 122 performs
- control to change the function of tne signai_processing
- circuit 123 in accordance with the recognized processing

information. |
10 As described above, the TV signai processing circuit
113 and the.electronic'apparatus 11 change the functions
thereof between a-mode in which.another apparatus is |
.connected and a mode in which another apparatus is not
connected.a The TV signal processing circuit 113 and the
'.15{ electronic apparatus 11 share tne task of processing an
input signal with the other apparatus.. Compared with a case
in which the TV signal processing circuit 113 (or the other,
‘apparatus)'or,tne‘electronic'apparatus 11 performs |
independent pr0cessing, tne processing result hasia hiqherr
20 - qUaiityf | | | | |
In other words, when the TV signal.proceSSor 10é'ané
- the electronic apparatus'll are not elecfrically connected A
With eacn'other,_the TV'signal processor 106 and the
electronic apparatus 11 perform independent prOcessing, as

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




25 shown in Fig. 19. In this case, the electronic apparatus 11 21 Septenber
2005 - 46 is, for exanple, a DVD player. In the enbodi nen f Fig. in -
the. TV signal processor 106, for exanple, as shown in Fié!gﬂgﬂ?g?ﬁé.s :
signal processing circuit 113 sinultaneously performs 5 conposite/conponent
conversi on processing and space resolution inprovement. processing-of a
conposite SD image  signal supplied fromthe tuner 105 (Fig. 15) vi-a the
selector 104 and the I/F 111. The resulting conmponent. HD inage signal is
supplied to the CRT 2 via the |/F_1]11 and 10 . the selector 104. In the
el ectronic apparatus 11, which is the DVD player, as shown in Fig. 19B,
~the specific block 124 reads a signal recorded in the DVD and supplies the
signal to the signal processing circuit 123. The signal processing circuit
123 . 15L%i nifx svevuslsy, per®G? nslayor. exanpl e,  MPEG decodi ng and space
resol ution inprovenent of the signal read fromthe DVD and outputs the.
resul ting cdpdienemiDdimegd Sifgidly.vil@ t He the FVI2Iignkd contrast, when
the TV signal processor 106 and the 20 el ectronic apparatus 11 are

el-ect r iR TS ITUNNERG e dt U tHEWIE thethowhel mFig gridA pridvessignalos and
the el ectronic agggyatus 11 c%%?erate_in sharing the task of processing
the i npCSTHHAY Es-“Eriovin' 1 # Y. EFPROUHy PeEiyiE  processor

5 composite/componént ponversion processing and space
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
 jl5 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.




106 and the el ectronic apparatus 11 each perform processing 25 allocated

thereto by changi ng the function thereof. 21 Septenber 20 - A7 *
Specifically, in the embodiment of Fig. 20, the functiongg§qﬂﬁ@b?ﬁgwgl
processing circuit 113 in the TV signal processor 106 is changed fromthe
function for sinmultaneously performng conposite/conponent conversion 5
processi ng and space resol ution inprovenent processing to the function for
only performng space resol ution. inprovenent processing. At the sane
time, the function of the signal p_r_(ac,egsi ng circuit 123 in the electronic
~apparatus 11 is changed fromthe function for sinultaneously 10 perform ng
MPEG decodi ng and space resol ution inprovenent processing to the function .
- for sinultaneously perfornmng MPEG decoding and distortion elimnation
processi ng. daediHe caiodiifertheoferfqli®dt tde Rignalo,patide i s set to the
~order starting fromthe specific block 124, the signal processing 15 =
- circui tTunatiomeof/Fha paignml pPrecess oy orido4it nl theirel ot rihi ¢ appar at us
11, and the J/F 111, the signal processing circuit 113, the |/F-111, and
‘the sel®t9¥l BPTHShel G% 5 gHadnged cBeemrtioefumst dascidibed above, when

0 AEL G Lyl AL L SRS L CULS 13,810 423, e chamaed
ol gt T Ol Soe APRAL LT e SO S L ECL L SR e, Sonested it each
the function_for.only performing space resolution.
improvemeht processing.. At the éame time, the function of
the signal processing circuit 123 in the electronic |
appafatué’ll’is Chanqéd frqm_the function for simulténeously'
10 performing MPEG decpding and space resolution improvement
processing to the function for simultaneously pe:fofming.
g-MPEG decoding énd-distortion_elimination @focessing. In the
embodiment-ofiFig. 20,_the signallpath is set to the or&er_
;taﬁting from the specific block 124, the sigﬁal processing
15 circuit 123, the I/F 121, and the selector 104 in the-
electronic apparatus 11, and the i/F lll; the siénal
l‘..processing circuit 113, the I/F lli, and the selector 104 in
the TV signalaprOCessor'lO6; | |
As déscribéd abbve,'when-the‘fUnétions of the signal
20 processing ciréuits 113 éﬁd.123-arenchanged and the signal
‘path is set, thé‘TV signal processor lOGIand,the elecﬁrdniér
apparatus it which are electricaliy cohnected-with each-
' pther perform processing shown in a,flowchart in Fig. 21..
Specifidally, the specific block'ié4‘in the eiéctronic

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




ot her perform processing shown in a flowhart in Fig. 21.. Specifically,
the specific block 124 in the electronic 25 . apparatus %%S mhiﬁh st he
DVD pl ayer, reads a signal 21 Septenber 2005 - 48 record FRICTR R and
~supplies the signal to the signal processing circuit 123. In step 511, the
signal processing circuit 123 sinmultaneously perfornms MPEG decodi ng and
. distortion elimnation processing of the signal read from5 the DvD and
‘outputs. the resulting conponent SD image signal (from Wich distortion is
- elimnated) via the I/F. 121. Distortion elimnation elimnates block
- distortion .caused by_NPEG‘encodinﬁ,é the like. Accordingly, the conponent
- SD image signal output from 10 the |I/F 121 in the electronic apparatus ‘11
is received by the selector 104 and supplied to the TV signal processor
106. ' | nrederdRd signiaie PP essdrsubifl] i ¢hetisd gniadnglr QeI G iGdaui t 113
receives the conponent SD i mage signal fromthe selector 104 via the I/F
111. | P& Iy ¢hecwigned 315, Iprocgssiing  ditrec W iflgrikll3 peydgysimespace
resol.ution inprovenent processing of. the SD inmage signal. As a result, a
conponentr CHD i hray es Sigzaneanelateer byrpe MRAGridegrodiynd kedsi gnal '
processing circuit 113, space resol ution-inprovenent processing is
suppl i YT EHO R et et igia i \Brpadrs ngIqT | t1z0 stlunadelrectdorfrb@d suppl i es
t he HD'I%?%%E)SIQPal to, for exanple, the CRT 2 (Fig. 15).. Accordlngly,

rth65CRF- an 'Qutputs theiresulting componept SD image signal
(from which distortion is 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.




di spl ays a conposite-signal HD 'inmage generated by MPEG decoding the
signal recorded on the DVD, elimnating distortion fron1gﬁ§ ﬁhggalbognd
i mproving the space .25 resolution of the signal. 21 Sept gre ?ﬁgu- 49 As
descri bed above, the function of the signal processing circuit- 113 in-the
TV signal processor 106 is changed fromthe function for sinultaneously
perform ng conposite/conponent conversion processing and space 5

resol ution inprovenent processing to the function for only perfornng.
space resol ution inprovenent processigg. described above, the function of
the signal processing circuit 123 in"the electronic apparatus 11 is
changed from the function for sinultaneously perform ng MPEG decodi ng and
10 space resol ution inprovenent processing to the function for

si mul t aneousty FREFOGREhGEIVPEG dévodivmg it difsttdret isdrmynadl | mi nat i on
processi ng. Such a signal processing circuit having a variable function can
be-realP%%ﬂe%§l%ga%%¥¢¢k%tfb% Hidphe VY a5y bdussiensgr eMd@ust y proposed
by the assignee_of -the -present invention. O assification adaptive

processf @n$% | Erere . TR a8 ¢ ket i | prigeessanrp Ty deRipfa Meipr ocessi ng.

- Classification ocessing classifies signals. (data) into 20 classes

accor di NP Y tHar GEIRITILT (LIERICH ¥ FPGessing and space

5 resolution‘imp:ovementlprocessing 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 11 is changed frém
the function fdr Simultaneéusly performing MPEG decodiﬁg and

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

Such a signal'processing ciréuit-having a variable
function can be realized by classification adaptive

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

Classificatibn édaptiQelprbcessing includes
‘classificatiqn processing and adaptive prqcessing.-
Claséific&tiOn.processing classifies signals.(data).into

20 classes acco;ding ﬁo.éhéracteristics. 'Each”classris‘

subjgéted‘to adaptive pr§¢essing; | |

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




subj ected to adaptive processing. Adaptive processing wll now be descri bed
using a case in which space resol ution inprovenent processi fo :
converting an SD inmage into an HD image i s perforned. .25§1§%ﬁ?ﬁggi%gge.,
adaptive processing. perforns a |inear 21 Septenber 2005 -- 50. ,

conbi nation of pixels-formng an- SD i mage (hereinafter referred to as SD
pi xel s) and predeterm ned tap coefficients to conpute a predicted val ue of
a pixel of an HD image generated by inproving the space resolution of the
SD inmage. 5. As a result, the i mage3%hose resolution is inproved fromthe
SD image is generated. 10 Specifically, for exanple, given an-HD inmage as
teacher data that is used as nodel data and an SD i nage generated by

de‘gradédsmoiﬂs@ti&so&)ﬂtf;mepé.w@mhf)%i%9§Da§ﬁ§§ad?ﬂér9%§f£$§t is to be

converted to be nmuch the sane as e nodel a, a predicted value E[y] of

a pi xetefi@tya of o Sapi X8| p{ 0618 NUakiicoHULABARI hDET ELpaLLsrelelghigd Lo as
an HD pixel) is conputed using a |inear conbination nodel déefrned by a
| i nearto covighwizd i Drpoédbcsed wilpkxet yabuesixbr XA, upf issyeral- SD pixels
(pixels formng the SD i mage) and predetermned tap 15 coéefficients wil,
W2i. . .generdatadilsy cagerotiey prlesi spoce vied sl Ydn i St exps essethdyet he
follow ng equation: E [y] = wxxr + w2x.2 :

~ 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
16~ .
1s to 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 referred 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]



.. (1) In order to generalize equation (1)., a matrix Whaving 20 a set of
tap coefficients wj, a matrix X having a set of student XJ 3. - a
matrix Y' having a 'set of predicted values E[ya ] are gf§§ﬂ?ﬁ8ﬁ*§§g [ Eq.
11 21 Septenber 2Q05 - 51 x11 x12 A xIJ x21 X22 A x2J X AAAALxii xi2 A
XIJ F WE[yl11l: WE[Y2] W=Y, = AAWEYi] then, the follow ng observation
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 student data used to predict thecik-th teacher data yi). The conponent
w of the matrix VVdenotes_a'tap'coeP?icient to be multiplied with the
J-th student data in the set of -student ' : '

RSt X A x|
% = Koy Xz A_ Ko
ATA A A
Xy X A XIJ)
W, - [Elva1]
W L E '
W= p= ‘[Y;]
TA A
W] E_[Y&] ‘

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 Xpr ... 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




~equation (1), the suffix i of the y conponent yi of the n&

10 data. Al so, yi'denotes the i-th teacher data.. Thus, E[yi] denotes a
predi cted value of the i-th teacher data. From in the |e§i§%§%%b%§m05

omtted. Fromxl, x2, ... in the right side of equation (1), the suffix

~of the .15 conponent xis of the matrix.X is omtted. A |east-squares method
-is applied to the observation equation to conpute the predicted value Ey]

close to the .pixel value y of the HD pixel. In this case, a matrix Y
having a set of real pixel values y 9% the HD pixels serving 20 as the

‘teacher data and a matrix E having a set of residuals 21 Septenber 2005 --

52 e between the predicted values Ey] and the pixel values y of the-HD__

between the pr

| pi xel s are defi nethl as: Jﬁ%te{d ZVéll’sl":‘rSe’E [Ey]_ e2 AlerJ f Y1 Y2 A

and the pixel wvalues y

of the HD pixels are defined as:

(Eq. 2]
ey | 1-¥1
1€ | Yo
E == ’ Y =
At A
er .Yr

'_5 Ftom equation.(2}, thé following residual equation holds
true: o
XW =Y +E
. (3)
| 'rIn this case,.the tap coefficient Wy fér computing the-
10  predicted value E{Y} close 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 differentiated with respect .
15 t§ the tap coéffiqieht W ié zZero, the tap;coefficient-wj
that'satisfiescthe fdlloﬁing equation_is.the'éptimal Vaiue
for computing:the predicﬁed value Efy] close to the pixei

value y of the HD pixel:

(Eg. 4] A
20; e EEL-% e aez-%A +:e-£§5 =0 =12 A
.law. 2aw : Iaw - (]-_I.f ¢ J)

3 Ty : 3




Lyr J Fromequation (2), the follow ng residual equation holds true: XW=.
Y+ E(3) Inthis case,. the tap-coefficient -wl for conp t

predi cted value E[y] close to the pixel value y of the HDH%?Ig {}%685
conputed by minimzing the square error:. .[Exp. 3] \Wen the above square
error differentiated with respect 15 to t he. tap coefficient wj is zero,
the tap coefficient w that satisfies the follow ng equation is the

opti mal value for computing the predi ct ed value E[y] close to t he pi xel
value y of the HD.:pixel: [Eq. 4120 Cel + e2 Ce; + A+ "er Cez 0 ()] =
‘1, 2, AJ) Oma .aw aw .. (4) 21 geptenber 2005 53 By dlfferentlatlng
equatlon (3) with respect to the tap coefficient wy, the follow ng

equatlons hold true: [Eq. 5] dei ("3w Xil ~ -1
By dlfferentlatlng equatlon {3) With.respECt to the tap

coefficient wy, the following equations hold true:

- [Eq. 5]
Je Oe; Oe o S
6wt i aw_; g A, — = x5, o= L2,A, 0
. i A
5 . . : (5).

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

[Eq. 6]
I I : I
Z ;¥ ~ O, Z eiXiz = O, A Z eiXijy = 0
i=1 i=1 _ i=1
. e (8)
10 _ Taking~into-consideration'the relationship améng the

" 'student data x; the tap coefficient wj,rthe teacher data y;,

137
“and the residualréi in the résidual equation of equatioh (3),'

the following normal equations are obtained from equations

(6):
15 [Eq. 7]
’ r ) " /1 . s . I ' L - T .
\Z Xllxlij (Z .'LIXJ.?JWZ +A + (Z 11XJ_JJWJ = [Z 1lyi)
) i=1 i=1 M=l . ) =
- I - {1 Y (I N
1 \Z Xllel Z 12&2] (Z 12X:LJ'JWJ = Z 12Y1J
i=1 Ni=1 ) - =1" . i=1 ,
’ ) I ' ' S . I : . I ' . .
\Z }FLJXLIJ [Z 1JX1‘>J Wa [Z 1inJJ-WJ = [Z xiJYiJ
i=1 i=1 Ni= s i=1
(7)

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




3ei OW2 aei xi2, A, a=.x3J, (i =1, 2, A, 3 J ... (5., From
equations (4) and (5), equations (6) are. obtai ned': ' [Eq'zﬁkﬁéteﬂaber%bﬁs L1
a

ei.xil =0, Yeix 2 =0, Al eix1J =01 i=1 .10 i=t (6) ng- 1
consideration the relationship anong the student data xia, the tap .
coefficient wy, the teacher data yi, .and the residual ei in the residual

equation of equation (3), the followi ng normal equations: (6): 15 (Eq. 7]
1) 1( xi.JIxilw 1 i=1 . , o
| - 54 -

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={

I I I
A = 25 Xiz%i] E: KioXiy A 25 Xi2¥jg
i=1 i=1 . i=1

H

ZXJ.JX_'LI leJX.‘LZ _ Z J.JX:LJ
\i=1 . i=1 ) 7
(&) -
. 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




+n are obtaihed from equati ons xilxiJ -W oz NV i=El o+, X|2X| wl +n +
Xi Ixid wd i=l xidyi i=1(7) 1 xilxill W + E. XilXiry mg qﬁ BAg-QJoogAfThe
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- 25

equati ons shown by equatlons (7) define a 21 Septe
(covariance matrix) A and a vector v as: . [Eq. 8]
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elinination method) .

As described above( using stndent data and-teaCher data,
adaptive processing learns computation of the optimal tap
coefficients wy for predicting the teacher data from the-

student data and tap coefficients and uses the tap

‘coefficients Wy to compute a predicted value E[yI;close'to

the teacher data y using equation (1) .

Adaptive prOcessing'differe'f:om,'for example, simple
interpolation pr0cessing.inlthat the former represents
components included not in an SD ‘image but in an.HD image.
Specificaliy, in view of eqnation (l) only, adaptive
proce551ng seems to be the Same as 1nterpolatlon proce551ng
using a so-called 1nterpolat10n filter. Since the tap

coefficients w corresponding to tap coefficients of the

interpolation filter are computed by learning using the

teacher data and the student data,'the components included

in the HD image can be represented Thls shows that

,adaptlve proceSSLng is proce551ng that 1nvolves s0- called

1mage creatlon {rescolution creatlon);

Adaptlve processing has been descrlbed u51ng, for
example, .a case in whlch space resolutlon is: lmproved _By
performlng adaptive processing, learnlng 15 conducted uSLng
dlfferent teacher data and student-data to generate‘various
tap coefficients, and the tap coefficients may be used, for

example, to improve S/N (Signai toeNoise‘Ratio)h to reduce




A=V =i=11 z i=1 and defines a vector Was. shown in equation (1), t hen

the follow ng equation holds true: AW=v ... (8) By pre G ain
nunber of sets. of student data xi7 and teacher data vyi, @p %ﬂ%gﬁgzﬁg%ber
of normal equations 10 (7) as the. nunber J of the tap coeffLC|ents W to
-be computed can be obtained. Calculation of equation (8) with respect to
the vector W.(the matrix A in equation (8) nust be non-zero in order to
calcul ate equation (8)) gives the optimal tap coefficient wj. Equation (8)
can be calculated 15 using, for examyde, .a sweep-out nethod (Gauss-Jordan
z zi xilxilxilxi2z AxilxiJdi=!i=11i=1 1| z xi2xi3 xi2xi2 Axi2xiJ i=1
=1 A |

blurring, and to perform various ether.types of processing.
Specifically, in order to improve S/N or reduce
| blurrihg by adaptive processing, image data haﬁing a high
S/N is 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 thua_cemputed.

For example, in order to siﬁultaneeusly 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




x xiJil i=1 xiJxi2 A~ .xiJxiJ 21 September 2005 - 55 elinination

met hod). As descri bed above using student data and teach ?ggﬂg%&ﬂ200
adaptive processing | earns conputatlon of the optimal tap” Icients w
for predicting the teacher data fromthe 5 student data and tap ‘
coefficients and uses the tap coefficients w to conpute a predicted val ue
E[y]close to. the teacher data y using equation (1). Adaptive processing
differs from for exanple, sinple interpolation processing in that the

- former represents 10 conponents incladded not in an SD i nage but in an HD-
image. Specifically, in view of equation (1) only, adaptive processing
seens-to be the sane as interpolation processing’ using a so-called

i nt er pehat iredchieht 8h+aShRsembhg- f i §95! spondln to tap
coefficients of the 15 |nterpola%?g%d$8§tgbga§§&§%%%uted Py* ?e%?%?ng usi ng

the teachenddatadand. th@agtaseﬁtléeéetstQﬁeCEHBQ“S&%g yidg! uded in the HD.
i mage can be represented his shows th adaptrve OCeéssing is

procesalhgrhhatviedypl ¥egofposiaht edi ghaRIensHeat koL esol yt ] e§reat|on)
20 Adaptive processing has been described uSing,. for exanple, a case in
whi ch Qpaee &Hdotuﬁedndasalg@ﬁ@ﬂ@ﬂedfby MPEG-encoding the teacher
5 'Vdata.ls used as student data. Tap coefficients are thus
combuted
Flg 22 shows an. example of the conflguratlon of the
51gnal circuit 113 in the TV signal processor 106, which
:is implemented by a classification adaptive processing
.10., circuft for performing the above-described classification
adaptive prOCessing. The signal processor 123 in the
'electronic apparatus 11 (Fig. 17) is siﬁilarly arranged.
Input data jinput-signalj tolbe processed by the signal
| processing circuit.113 is supplied to a buffer 131. The
15 ‘huffer 131 temhorarily Stores the input,data supplied
| thereto. | | |
-_A'predictionrtap extracting circuit 132\sequentially
uses,'as target data, output data to. be computed by a |
‘product sum operation CerUlt 136 which will be described
20‘:below, extracts the lnput data to be used for predlctlng the
target data from the buffer 131 and uses the 1nput data as-
opredlctlon taps. |
| ‘Spec1flca11y, for‘example, whenhthe input data is Sb'
“1mage data and the output data is HD 1mage data generated by

25 1mprov1ng the space resolutlon of the 8D lmage, the-




perform ng adaptive processing, |learning is conducted using different
teacher data and student data to generate various tap co LGl R
andthe tap coefficients may be used, for 25 exanple, to i%%?gggﬁigﬁgoggignal
to Noise.Ratio), to reduce 21 Septenber 2005 - 56 blurring,. and to
perform various other types of processing. Specifically, in order to

i nprove SIN or reduce blurring by adaptive processing, imge 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 blurredsgmage is used as student data. Tap
coefficients are thus conputed. For exanple, in order to sinmultaneously

.perform conposite/conponent conversion processing and space resolution

adaptive processing,.a 10 component-signal HD

inproveng%iggrocessingqqY
i mge i%F FLRD t AR HEF TR B N Arft HHA L § atre Sjdier@lted @ degrading. the -

-space resolution of the teacher data and converting the data into a

| “conposi RS st i PRived BET Gt e R Lt S O Tdiic G Fima%nt $hEcd thus

conmput ed, . For. examle, pinsigcr].zczloer to eieslréqorzﬂmﬁlsgpiaﬁ(ig%le%%uu og__il\f;e

i nprovenent " processing "o

processi .8 CO ent.- S| D .i e is used as.. teacher data, and an
' SD i,rragéeé%%lne at eg Eynctcfe e%g?zir?ge; tlhngatqéepascpeaﬁ'eeéjorl Eﬁn@n C%’fmatlﬁ’e t eacher data

i's wsed as %EHd%Q%mQ§%9-whgﬁptﬁgeEE5%Eep5%aa“ égagdcggggted. 20 For

exanple, in order to sinultaneously perform VWPEG" : -
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.




decodi ng and space.. resol ution inprovenent processing of an MPEG coded

i mge by adaptive processing, an inmage generated by MPEG I

conmponent - si gnal HD i mage and decoding the resulting NPE%?%%%@@Q?%QSg,

. used. as teacher data, and 25 coded data generated by degradi ng the,

space resol ution of 21 Septenber 2005 - 57 the teacher data and

MPEG encodi ng the degraded data is used as student- data. Tap coefficients

~are thus conputed. Alternatively, a conponent-signal inmage is used as

teacher data, and coded data genecatgd_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

si gnal processor 106, which s inplenented by a classification adaptive.

" processi ng TO-CETEU 54 pérF GG echd rabove fdastipbedonltasdileircat i on

R PR TR o o Ty e A T o ) Lo Do
a1 TR e S S GRSk sl g 0RRA Suppl i od t her eto,
iéf@gi- 5?%%92% pﬁ& dgﬁg&%ggﬁgh%bu%%}é%%béggﬂgg%g%bL¥@§§%ﬁ%bé%§tion circuit
- 1365 V"‘Héﬁbﬂ’i@tilr{e§ecrf!§%°{fwre of the input data forming the '
o 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
. extracting 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




20 bel ow, extracts-the input data to be used for predicting the target data
fromthe-buffer 131, and uses the input data as predicti o
'Specifically, for exanple, when the input data is SD iﬁ%g%&%gﬁ%xgggsthe
output data is. HD i mage data generated by 25 -inproving the space _
resolution .of the SD inmage, the 21 Septenber 2005 - 58 prediction tap
extracting circuit 13.2 extracts, as prediction taps, several SD pixels of
the SD inmage, which are close to the position corresponding to an HD pi xel
serving as the target data in the space or tinme domain. 5 For exanple, when
the input data is coded data -generated by MPEG encoding an i mage and the
output data is inmmge data-generated by MPEG decodi ng the coded data, the
prediction tap extracting circuit 132 extracts, as prediction taps, a DCT
(Di scr etlee Gosase thransforayt ity cdefduid s, f dsmisngpa iBET thl ack i ncl udi ng -a
pi xel serving as the target data (block used as the unit of DCT processing
i nvol vedt 496 NFRG ehgo diing)u i tDAB 4coefThiecicdatss idlics¢ iba thirsuwDET1BKock in the
space or_tinme domain, or the like. Wien a pixel serving as the target data
i.s genétla@etl By vPREG 1B rsiedodiatg dam iavegedancanethbr theamdager thpel d) as a
prediction image (for exanple, P picture or B picture), the prediction tap,
ext ractiTRft difrc il sBEakerdcestiag cirediict iR ragsoubeTteoef ficients of

.prxglskgfggg'gééguéorresponding to a class obtained 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




prediction i mage.. Alternatively, pixels of the image 20 serving as the

predi ction i mage, which has al ready been output as the o gg; y be
used as predlctlon taps. Having obtained the prediction %lap‘!‘éll;t or %ﬁoga

target data, .the prediction tap extracting circuit 132 supplies the
prediction taps for the target data to the product sum 25 operation circuit
136. 21 Septenber 2005 59 A control signal is supplied froma function
. controller 137 to the prediction tap extracting circuit 132. accordance
with the control signal fromthe fungfion controller 137, the prediction
- tap extracting circuit 132 5 determnes the structure of the input data
formng the prediction taps (and output data), that is, the structure of
the predjction taps. A classéégg extracting circuit 133 extracts, fromthe
. buffer §hq m?’ﬁb‘ﬁfmd‘é‘i‘ldl% Jle EHO Mg AEE %3 g #HAT + afgetd 10 data into
~one of seveL ses and uses the input data as a' class tap. A control
signal T&5% I ff?b?ﬁet f%t’i%%&ﬁ%lha@ 1 ¥7t dbinpeigesds t ap
N g
: extractf CiéCUIR%%gg Qi df redlctlon tap extracting circuit 132,
the cl ass t% 9% s glrl‘ﬁ‘}tc 4t2 FF YAEARIRES 1T @ accordance. with the
contr ol ég@g r the function controIL r 137, the ructure of t he
i nput O%J?a Orrnﬁﬁlnrbe ec{:Lfezi—lscsetap VS & }:ilg ring, thLC 1s output
5 as an ADRC code.
Fo:‘example, the classifiCetion circuit 134 may output,
-as a class code, a level distributien 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 cutput by the c1a531flcatlon circuit
.A134 is (2N)K comblnatlons, whlch is a vast number
exponentially proportlonal to the number of bltS K of the
input data.
15 " Preferably, the classification circuit 134 first
compresses. the 1nformatlon amount of the class tap using the
‘above ADRC proce551ng or vector quantlzatlon and then
: performs cla551f1catlon
The class_code output by the classification circuit 134
20 . is'supplied as en'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 produet—sum'operation,circuit 136;




the structure of the class tap. In order to sinplify the description, for

exanpl e, the 20 prediction taps obtained by the predicti ting
circuit. 132 and the class tap obtained by the class t- ex?p§%$$%%§2p@§uLt

133 have the same tap structure. p -.Needless to say, the prediction taps
~and the class tap can have independent tap structures. 25 The class tap
for the target data, which is obtained by 21 Septenber 2005 - 60 the class
tap extracting circuit 133, is supplied to a classification circuit 134.
The classification circuit 134 clasgifies the target data in accordance
wWith the class tap fromthe class tap extracting circuit 133 and outputs a
class code corresponding to a class obtained as a result of
~classification. For exanple, ADRC (Adaptive Dynam c Range Codi ng) or the
lirke may be 28d6lRsEd ke da bellassi ftheatdosd fistikod. sTheagBRAnAEt B34 | nvol ves -
ADRC processing of input data .10 forming the class tap and determ ning the
cl ass oftehe® 3 Rgrialddia h stlcor aRlemm iy wE tevaisti ®§ ABRC code. |n
K-bit ADRC,.for exanple, the xi mum val ue MAX and _ the m ni num val ue M N
of the THBUTLGHEET HHRGTS tHb R A TS A1 e o Bl e a Iy BREMRKEM N | s

ul a : . ' - : 1 th is of the
gshgﬁggg g&é&?ﬁ%é(ﬁgﬁa 5%% é@ﬂgggé:dgﬁgqe %%.%%% %%%ff%%i%n% basi's o t,e

5 storage unit 135, the set of tap coefficients to be used is
dgtérmined 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




DR, the input data formng the class tap is re-quantized to K bits.

Specifically, the mnimmvalue MN is subtracted from eag t he
input data formng the class tap, and the difference is %lvﬂgagﬁgjﬁms
(quantized) by DR/ 2K. The pieces .20 of k-bit input data form ng the class
tap are arranged in a predeterm ned sequence to give a bit string, which is
out put. as an ADRC code. Wen the class. tap is subjected to, for exanple,
1-bit ADRC processing, the mnimumvalue MNis subtracted fromeach piece
of the input data forming the 25 cl &% -tap, and-the-difference is divided
by the average of 21 Septenber 2005 - 61 the maxi num val ue MAX and the
mnimumvalue MN. As a result, each piece of the input data has 1 bit

(binariczedhit The, pteees18bslthpt ek ranged
predeternlnéd sequence to g?ve g %I?ngF?ﬁ Cm%?%%ElgggUtah? gh% as an ADRC

code. Eoer@xamphe, stbeagbagsiti cabi O SLESHY 4 p a class
code, a level distribution pattern of the ln%ﬁ%é wggta #%r%%%%r?ﬁe cl ass

tap. lnighhils case, when the 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 theigl &% stedes qut putanyl d her atas sddr Ciafio L @4 tan 134 is (2N) K
conbi nations, which is a vast nunber exponentially proportional to the
nuﬁbere@boﬂimQHW(Qﬁ arﬁﬁarmrmmnapbafatus 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




15 Preferably, the'classification circuit 134 first conpresses the
information ambunt of the class tap using .the above AD?%lgéﬁ&gagb%gsor
vector quantization and then perforns. classification. e ass code -
- output by the classification circuit 134 20 is supplied as an address to a
- coefficient storage unit 135. The coefficient storage unit 135 stores tap
coefficients generated by |earning. The coefficient storage wunit 135
out puts tap coefficients stored at the address corresponding to the class
code output by the classification 255gircuit 134 to the product-sum
~operation circuit 136. 21 Septenber 2005 - 62 As described bel ow, the
coefficient storage unit 135 stores a plurality of sets.(a plurality of
types) of tap coefficients generated by learning using a plurality of sets
© of teacherCHdt d dAndlestiidits ddiea Pine lishe fobdter FEl dmagesidaitage unit 135, the
set of tap coefficients to be used is determned fromanong a plurality of
sets of%Ep-9 SSeffitilER NN &adar dendenfira ea SPoAtesle diz§raknfr om t he.
function contrqller 137. Specjfi.cally, the control signal ‘output fromthe
" funct polianitt %qeerg%aitsep{%pllin@@et G3ithe 260 CEGEPFITCF@kE -st or age unit 135. -
The.coeffiCEEQttstoga e uniatO %35 dgtehginﬁs the set of tap coefficients.
to be used itH° CHREOFdaRes wHRPHheP¥ohProFeaFRal Jahd SERphESIRAp
coebfi qignt s Carie3ROdRd it the £l a%3nE098,3UPRLLSS T 19T, The
' teacher data memory 142 stores the teacher data from the
- teacher data generating circuit 141.
A student data generating circuit 143 generates student
data, which becomes'a student in the learning processing,
10  from the teacher data stored in tﬁe 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
memory 142 stores the HD image serving as the teacher.data.-
_15"In'this case, the student data generating circuit 143
decimates the pixels of the teacher data-to generaté SD
image data and outputé the'SD image data as student data.
For example, when the tap coefficients to be cbmputed.
by learning are used for converting MPEG-coded data into an
- 20 HD image, as described above, the teacher data memory 142
.stbres-thé HD image serving as the teacher data. 1In this
- case, the student data generating circdit 143 MPEG-encodes
: the teacher data to generate coded data ahd'outputs the

_Qoded data as student data,

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




the classifi cation circuit 134 fromanong the .set of tap 15 coefficients to
t he product-sum operation circuit 136. The product-sum o at.i o Jheui t
136 obtains the prediction taps output by the predicti onafgﬁptgﬁl ?r?((:)g) ng
.circuit 132. and the tap coefficients output by the coefficient storage
~unit- 135, perfornms a linear prediction 20 operation (product-sum
operation) shown by equation (1) using the prediction taps and the tap
coefficients, and. outputs.the operation result as output data. A control
- signal -fromthe controller 112 (Fig.z46) is supplied to the. function
controller 137. The. function 25 controller 137 controls the prediction tap
extracting 21 Septenber 2005 - 63 <circuit 132, the class tap extracting
circui tb.l 3,_and the coefficient storage unit 135 in accordance with the
cont rol®Y siGHALFiAf.® 3P hdid SPTeARING 6P CRe 1866k §avabdon éPwan 5
- enbodi of a | earni.ng apparatus for, learning tap .coefficients to be
st or-edIEF/rﬁ tHE-C @6’9%‘% di“%’rﬁéjg’taé’r]é’@e.au%iltghl.ségltsﬁév\ﬁeisﬁ’rltpﬁfi gboveearning
data u f.ar ing. i.s supplied.to a bea Eer_ data generating circuit
141. Hﬁg% qt%ﬁélht%? gféatr%‘ gﬁg}?ryggélgs S8 Efad8ed algléﬁebégﬁgéﬂgaésl ear ni ng-
data. Thg teacher. data generati.ng circuit 14 enerates teacher data,
Wwhi ch becones model” data in t%?ﬁalgl gaafsﬁi’nétrle S%u%en% dat3 generaglng
5 circuit 143 adds noise to the teacher data to generate SD
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. -
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




processing, fromthe |earning data. Specifically, for exanple,. in a case
in which'the 15 |earning data is HD i nage data, when the IGhent s
to be conmputed by learning are used for converting an Stéfﬁggggg%ﬁgggan HD
i mage or converting MPEG coded data into an HD inmage, the teacher data
generating circuit 141 maintains the HD inmage data serving as the |earning
data and outputs the 20 HD' inmge data as teacher data. For exanple, -in. a
case in which the learning data is HD inmmge data,. when the tap
coefficients to be conputed by |earging are used for converting. an SD
“'image having a. low 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
Sept enber 2005 - 64. circuit 141 deci mates the pixels of the HD i nage data
. servi i HEE TP tthi TR E 1D Geirdrdt d 49D areagerpatigdane aout puts. the
'generated.gg_iqﬁgﬁéfata(f . teacher data. The teacher data output by the

t eacher™ddt ThP eG4t i1d8supplied to a teacher data nemory

142. The teacher dat 142 stores the teacher data f the teacher
mer at g A G PEL A AT G Do RL TOdt B G8RGFALFRGEE, Foeit 143

data generating Circuit: _ _ L
e s Sty LS BSSOTER G UL HEREMRS oy
1425 Spspdddicaldh o amml e gathien the st ap cetficients to,
o same tap strﬁctu:e as that generated by thé 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 the 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




be conputed by | earning are used for converting an SD inmage  into an HD

i mage, as described above, the teacher data nenory 142 sbpgesetBer Jdasi mage
serving as the teacher data. 15 In this case, the student ~data generating
circuit 143 ‘decimtes the pixels of the teacher data to. generate SD

i mge data and outputs the SD i nage data as student data. For exanple, when
the tap coefficients to be conputed by |learning are used for converting
MPEG coded data into an 20 HD i mage, as descri bed above, the teacher data
menory 142 stores the HD i mage servi 8g as the teacher data. In this case,
t he student data generating circuit 143 MPEG encodes the teacher data to
generate coded data and outputs the coded data as student data. 25 For

N | @) t ‘ i ci ent b ted 21 Sept 2005 -- 65
AR B e i A R e o gt g A

SD i magg, RaYtLAgna (Bthgh S/'N, .as described above, the teacher data menory
142 stores the SD inmage serving as the teacher data. In this case, the . |

student dat apgenesahd g, 5 rrfdﬂﬁall‘e%\%‘i%%ar{‘ngf s r%gﬁ i uti%gga%r data to

generate SD inmage data having a low ts. thé i'mage data

having askewnhs/ %&):/éé’iéti@l@”ﬁaﬁ@t @stf&én@w@)e,awga%géggg%eggg ficients

to be conputed | earni ng are used for convertin é?a into an

10 3D i wegechas dess)ibed pbefermd heid eaierc G A IRWIpokMng to

~ the class code supplied from the classification clrcuit 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.




stores the SD i nage serving as the teacher data. In this 'case t he student

data generating circuit 143 MPEG encodes the teacher data;ke,gmper
coded. data and outputs the coded data as student data. 15 The studeni data
out put by the student data generating circuit 143 is supplied to a .

“studentdata menory 1.44.. The student data menory 1.44 stores the student

data supplied fromthe student data generating circuit 143. The prediction

_ tap extracting -circuit 145 sequentially 20 uses the teacher data stored.

in the teacher data nenory 142 as takget data, extracts the student data
used for - predicting the target data fromthe student data nenory 144, and

:generates prediction. taps having the sanme tap structure as those

gener at ed by..it he iction t extractln circuit 25. 132 shown in Fig.
22. The predi&i ‘E*’?g led’e%etr 5P} e B0 SEHRATEHER2005 - 66 -
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?StUdentc9§f§18§§gtf&ét&iﬁfﬁiﬁ&'{%&%ﬁ%&tfﬁ et data fromthe 5 student data

menory 144, generates a ass” tap aV|ng sane tap structure as that
gener at ed- byAté&@éﬁs%ﬁ%%l%tfs%c%%r%fCLt'hte 123 Lo Fig. 22, and
. supplies the class tap to a cl assitication chrcurt fﬁ? E? in the

cl aS§| fg@@ét@ﬂlﬁgr@ﬁéuﬂ@ﬁéﬁlho%é rbtﬁlcﬂen@%aéi'%eneratlng circuit
142, the predlctlon tap extracting circuit 145, apd the
class tap'extracting circuit 14e6.
Spec1f1cally, in the learnlng apparatus shown tn 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;tundér 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 ftomlthe teacher data. Under the

25 - contrcl of the control circuit 151, the prediction_tdp




- _each co

10 classification circuit 147 uses the class tap fromthe class ~tap

‘extracting circuit 146 to performclassification and S“ppbi§§w€m853§®500de
on add:

representing the class of the target data to the normal equat i ng -

circuit 148. The nornal equation adding circuit 148 reads the 15 teacher

data serving as the target data fromthe teacher data nenory 142 and
perfornms addition. of the student data formng the prediction taps from
the prediction tap extracting circuit 145 and the teacher data serving as

~the .target data in each class repreggnted by the class code 20 supplied

fromthe classification circuit 147. Specifically, the normal equation

adding circuit. 148 wuses the prediction taps (student data) and perforns,

in each class corresponding to the class code supplied fromthe

.. ol assTFTL P GHEHAT 149 et dthonsar oitiaspordi mf o <28 afilori pl i cat i on

(xinxi m. of th student data,.each piece 21 Septenber 2005 - 67 formng
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Furt hernore, the normal.-equation adding circuit 148 ses the prediction
t aps (sqgtjc{aeefntthdeatcacin-tarnodl t%_actkéer gce‘%nctpﬁ |Cl(ﬁ%5(,thé351datt§1)e &t@S5e8r ns, i n

- each cl cqQrresp ing to, . the class code supplied fromthe :
‘classifica %%\lncqsrcgl%ﬁ%?l,%opseer At itg}]es 6 rsetslﬂr'g%&]irr‘?gorf(r)am?l iS5 i=é&t i on

(xiyi) Afa thimestiudent data ang, Whs HRAAHE 13 3,535 i ece Torning each
Referring to a flowchart in Fig. 24, érocessing
(learning processing} by the learning apparatus shown in Fig.
23 will ﬁow be described. |
In step 521, the control circuit 151 controls the
;O teachei daté generéting circuit 141; the student data
generatihg circﬁit 142, the prediction tap extracting
ciréuit 145, and'the'clasé tap extracting circuit 146 in
_accordande with the set prééessing'information. Accordingly,.
the teacher data generating circuit l4l‘sets a method of |
15 generating teaéher data from-the learning data. The student
‘data generatinq cirCuit 143. sets a method of generating
student data from the-féacher.daﬁa. The prediction tap
extractingzéircuit 145 seté the tap structure of prediction
taps. The class tap extracting‘circuit 146 sets the tap
20  structure of afclasé tép. o | |
._In_steprs22, the teacher data generating‘cifcuit 141
generates-féacher-daté from the learning data supplied
thereto in_accordaﬁcé'with fhe‘genération method set in sfe?]
521 and-supplies andrstorés the teacher data-in the teacher

25  data memory 142.




conponent of the vector v in equation (8), and summation (E) 10 The nor nal
equation-adding circuit 148 perforns the above addition usi al jeces of
‘the teacher data stored in the teacher data menory 142 agisgﬁagkmggﬁg,.
thus giving the normal equations shown in equations (8) in each class By
solving the normal equations generated in each class 15 by the nornal
~equation adding circuit 148, a tap coefficient :determning circuit 149
conputes tap coefficie.ts.in each class and supplies the. tap coefficients
to an address corresponding to eachhglass in a coefficient table nenory
~"150 . ° 20 Depending on the-data prepared as the learning data, there may
- be a class in which the normal equation adding .circuit 1.48 cannot
generate a sufficient _nunmber of normal equations for conputing the tap

- coefficient SUPFRIBGERIY: ¢PagsePt Rt apheosfprenEndatet erReRr RN reui t 149
CRe BRI S GBI heifory S50 o Finds 'CH (45 LEOEPRFCFeRPS | 1 oach
2% el Wi aupRll.ed LT o ne Lo, agslfclent determing girouit
1, e student, JRLA0eIRalng Sl Uit o By bl B dCL on Lo
5 the student data in the student data memory 144.
in step'824, the prediction tap extraéting circuilt 145

‘uses, from amcng the teacher data stored ip the teacher data

memory 142, data that has not yet been selected és 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
'lstructure set in step'Szl‘for the target déta and supplies
the p;ediction taps to-thé nofmal equation adding circuit

148. |

15 In step‘séd, the class'tap extracting circuit 146
'génerates a class tap'hgviﬁg the tap structure-set in step
521 for the‘target data-by réading the student.déta from the
studept data méﬁory 144, supplies the class tap to the

classification éircuit 147, and proceeds to step $25.

.20 _1-7‘ In step‘SZS} the classification circuit 147 performs
classification uéing the-class,tap from the class tap
;extracﬁing.circuit-l46 and‘obtains a class code of the

 térget data. The cla$5'C§dé is supplied from the
"Classificatiohrcircuiﬁ 147 to the normal equation' adding

25  circuit 148.




Specifically, in the | earning apparatus shown in Fig. 23, processing
information indicating the contents of 10 processing perf i he
tap coefficients is set to the control circuit 151 as in ogﬁg?ﬁ%%gﬁog _
indicating the type of processing performed by the tap coefficients to be
| earned by operating an operation unit, which is not shown. In accordance
with the processing information set by 15 operating the. operation unit,
the control circuit 151 controls the teacher data generating circuit 141,
the student data generating circuit,l142, the prediction tap extracting
circuit 145, and the class tap extral ing circuit 146. . 20 Accordingly,
under the. control of the control circuit 151, the teacher data generating
circuit 141 generates teacher data fromthe |earning data. Under the
control of IrheteentSZdl, dhecmiornEs]l equad isinu delati ndatd rgener aieng circuit -
143 generates student. data fromthe teacher data. Under the .25 control of
the comealls cike uitadBlr. date preaiiold ars tdpe 2aSept etdier 2065 the69
extracting circuit 145 sets the tap structure of prediction taps and
- gener at'e33 @l € i drinangisy WA ng Fde Ghp studmstturdata Underinchéheont r ol of
-~ the control circuit 151, the class tap extracting circuit 146 sets the tap
struct EICE A d9% PG Jeeridie Predicison dpmaxtrgatied ap

'S.t r gCt.uch_efch_gLeg elrﬁfg na%& Othe}a ftlleoac heag'tdaitg Fsiegfvizr% apsr %%eesstia?:%et data,
| the hormal equation addingléircuit 148 performs the above-
described'addition of the.matri# A and the vector v shown by
~equation (8). The,additioh is performed in each class |
corresponding to the cléés code from the classification
10 circuit 147. - | | |
| In.step-S27,-the pfediétion tap extracting circuit 145
determines whether or not the addition in which all pieces
.of'the teécher data stored in the teacher data memory 142
are used as.the target data is performed. If it is
15 determinéd in step 527 thaﬁ the addition in which all pieces
of the teacher data are used as the target data is not
pgrformeq, ﬁhe érediction tép.extracting circuit 145 returns
tolstep 324 and uSéS; of the teacher data, data thét-has not
VYet been Sélected}as targeﬁ data as new térget data. o
20 Subseqﬁéntly,'siﬁiiar pfocéssinglislrepeated.

If it_is determiﬁed:infstep,827;thét'the addition in
Whigh,all pileces of the teacher déta‘ére used as the target
data is_pe:fbfmed, in'step7328; the tap coefficient:
détermining cir¢uit 149 solves the normai equations

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




(1 earning processing) by the | earning apparatus shown in Fig. 23 will now
be described. In step S21, the control circuit 151 controblz tge 1% Egac_her
data generating circuit 141, the student data generating ﬁ?pfﬁl?er 2 ; the
- prediction tap extracting circuit 145, and the class tap extracting circuit
146 in accordance with the set processing information. Accordingly, the
teacher data generating circuit 141 sets a nethod of 15 generating teacher
data fromthe learning data. The student data generating circuit 143 sets
a nmethod of generating .student data,fromthe teacher data. The prediction
tap extracting circuit 145 sets the tap structure of prediction tap's. The
-class tap extracting circuit 146 sets the tap 20 structure of a class tap.
In step S22, the teacher data generating circuit 141 generates teacher
data froff the Heamnmg dasafusg et iterdiocuit dddor ddwse with the
generation nmethod Set in-step. S21 and supplies and stores the teacher
data i rFIHIEEHEHEE tas ena RS 14D Erisepiaafber RG0S ap 70
.Subsequent]ly, in step S23, ‘the student data generating circuit 143 .
gener at &% stfdertt &t fSrLﬁ?ﬂ]tlrféftaé%h‘%?O%é‘ t6r fd585the t eacher data

menory- 142 in accordance w.th..the .generation thod set in step S21 and
suppl i €8” PR 9 tf?csﬂ Jfétits o“gl gﬁ}% G Tt MEECE YnemBry 144,

5 and the processing is terminated. '

Accordingly,othe coeffioient memory 150 stores the tap
coefficients in each class for performing processing
indicated by the.ptocessing information eet to the control
circuit 151. |

iO | The above learning processing_by the learning apparatus
is perfOrmed.by changing the processing information set to
the control oironitliSL, and a set of tap coefficients based
on each piece of‘pfoceseingiinfornation is obtained.

Accordingly,-a plurelity of sets of tap coefficients

15  computed for a pluraiity of pieces of processing information
is stored'infthe_coefficient storage unit 135 in the signal
l; processing circuit 113 shown in Fig. 22. |
Speoificaliy,~Fig;.25‘snows an example of the
| configuration of the coefficient storage unit i35 shown in
20 Fig. 22. |
' Selector3i61_and'162 each select one of N ooefficient
' ,memorieslGBl to 163y in accordance with.e:control signal
suppiied.from_the?funotion controller 137 (Fig. 22). The
.selectors léi end 162 select the same ooefficient memory

25 163

n-




In step-S24, the prediction tap extracting circuit 145 wuses, from anong
~the teacher data stored in the teacher data nenory 142, a_.that not
yet been selected as target data as target data. By read?ﬁgetﬁgg%?%ﬁént

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 taps to the nornal
equation adding circuit 148. 15 In step S24, the class tap extracting
circuit 146 generates a class tap_haying the tap structure set in step
S2.1 for the target data by reading the student data fromthe student data
‘menory 144', supplies the class tap to the classification circuit 147, and
proceeds to step 525. 20 In step S25, the classification circuit 147
performs. cl a8 Gt ion ansi menaiHes|lgfsy toap tBroarthes thdussa t st .
extracting circuit 146 and obtains a class code of the target data. The
¢l ass coHetir Seppfietertonremeleddry fikat i orrtine @rpatuso sheen nor mal
~equatiop adding _25 circuit 148., . . 21 Septenber 2005 - 71 In step S26,
" the nor bl FEGQuat? ot ol g e+F et teadB PRI RIFQGRHEY dat a serving as
the target data. fromthe teacher. data nenory 142. For the. student data
form ngttHermprEdiction taps supplied fromthe prediction tap extracting

5 - 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 wifh the control signal
supplied from the function controller 137. |

10 " A class code is supplied from the claséification
cifcuit.lBé to tﬁe selector 161. The selector 161 supplies
the class code .to therseleCted cbefficient_memofy;163n, The
cdefficient ﬁemory 163, readé tap coefficients stored &t an
addreSS‘corresponding to the class code frbm the selector

15 161 from the éet of tap coefficients (stored therein)
correSpénding to the pfedetermined processing information
and.oqtputs the,tapréoefficients, | |

The tap coefficiéntg output by the coefficient memory
i63n‘are supplied to the Selector 162 selecting the
200 coefficient memory 163n.: Tﬁe selector 162‘supplies the tap
coefficients supplied from the coéfficient'méméry'163n to

. -the product—sum,operatipn'circuit 136'(Fig; 22).

.TheAcoeffiéientrme@ories 163; to 163, each storing the
"set of tap'coefficients“based on each-piede of brocessing

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




5 circuit 145 and the teacher data .serving as the target data, the nornal

~equation adding circuit 148 perforns the above- descri bed i1 t he.
- matrix A and the vector v shown by equation (8). The add%f?%%&kggéﬁﬁ?orned
~in each class corresponding to the class code fromthe classification 10
circuit 147. In step S2.7, the prediction tap extracting circuit 145
det erm nes whether or not the addition in which all pieces of the teacher
- data stored in the teacher data menory 142 are used as the target data is
performed. If it is 15 determ ned inygtep S27 that the addition in which
—all pi-eces of the teacher data are used as the target data is not
performed., the prediction tap extracting circuit 145 returns to step S24
and uses, of the teacher .data, data that _has not _yet been selected as
 target WHE adTewd Legdt $06 18Ghd&quehP! §538iPRY aP€ processing is
© repeat ed. If-ingi de&gr 1 ned.,in.step S27 that the addition in which. all
pi eces BPYIRERELE R &%ﬁ%‘%ﬂ%§c 8§ &s Sthd Fafg8PYdata is performed, in

| hen SIo, L0 AR ERRLEE SHbGHERSR nL0eE) RN BB SR Sempe ror
 SE eTheter 0% el PR BN 9 R (HUS A RY D0, SLEBULt 480 (s
suppl i e SRR 2 %@n%@ﬁ%%s%qr'simultaneously performiﬁg
cqmposite/component_conversion processing éﬁd spage-' |
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.




corresponding to each class in the coefficient nenory 150, 5 and the

- processing is term nated. Accordingly, the coefficient negpégté% - SHoBE €S

‘the tap -coefficients in each class for perform ng procesSin I'ndi'cated by

"the processing infornmation set to the control «circuit 151. 10 The above

| earni ng processing by the |learning apparatus is perfornmed by changing the

processing information set to the control circuit 151, and a set of tap

~coefficients based on each piece of processing information is obtained.
Accordingly, a plurality of sets of tagp_coefficients 15 conputed for a

. plurality of pieces of processing .information is stored in the
coefficient storage unit 135 in the signal processing circuit 113 shown in

Fig. 22. Specifically,-Fig:. 25 shows an exanple of the configuration of

the coef fi citéht*$t BrEgeimeRLPSEreRGnn SERCe2d i'éungz.loSepécﬁ:gﬁs 1-61 and

162 each, select one of N coefficient . menories 1631 to 163N i n accor dance

Cwith a, SLBT EGIRINT g idd Frbrit HOT SHAG G GhARATE B3 E (i g.
Tonn, ridniEhbarants T Vs TBGi I dRE R es et o 165, each
.store ap@reforrt?fné %EQP%IJ o%il%’bt S rg%)uéceéd r%otlh]ﬁilo%ari?t{pr}:%v%%%%rtat us-“shown .

5 processing to the function for simultaneously performing
‘MPEG decoding and distortioheelimination pfocesei?g, a.r
eoefficient 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
cdefficient_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 teeolution of the teachey
data and MPEGfeneOding'the,degraded deta. Another
coefficient memory 163y in the coefficient storage unit 135

20 of the signai_proceesiné 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




- in Fig. 23 on the basis of each piece of processing information. 5 In the
coefficient storage unit 135 arranged as descri bed abovezlﬁﬁﬁaﬁﬁéﬁﬁbgrs
)t )

161 and 162 select. the coefficient menory 163n from anong :
coefficient nenories 1631 to 163N in accordance with the control signal
supplied fromthe function controller 137. 10 A class code is supplied from
- the classification .circuit 134 to the selector 161. The selector 161
- supplies the class code to the selected coefficient nmenory 163.. The
coefficient nmenory 163n reads tap go;%ficients stored at.an address .
- corresponding to the class code fromthe selector 15. 161 fromthe set of .
tap coefficients (stored therein) corresponding to the predeterm ned
- processing information and outputs the tap coefficients. The tap _
coef f i citdrrs-tag mete i aile tcoef fSpsicarti amdtor,y thE63wedife cswppl i ed to the -
sel ector 162 selecting the 20 coefficient nenory 163n. The sel ector 162
suppl i eFqtrage apideeflfiTinent Steuppl ifed faxemitlise deef oeifdritcimetery 163n to
the product-sumoperation circuit 136 (Fig. 22). The coefficient nmenories
11631 t oI 3N L agadn Kicori g atie & eir esfl ziayy ) c éef fiimeigent $apased on each pi ece
- of processing . .25 information, need not be physically separated:.. |In other
21 Sept&RIdr AGeE S oA MBI he et Tt WhitOthelfortes 1584 dema B3N may be
5 tap-coefficients for improving the resolution in the gray- |
scale domain, tap coefficients for reducing blurring, and
‘tap coefficients for eliminating distortion and noise.
Classification adaptive processing using tap
coefficients for improving the space resolution or time
_10 resolution or for resizing an image is‘described in USP
5666164. For example, classification adaptive processing
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.
gray scale is described in Japanese Unexamined Patent
Application Publication No. 9-219833. For example,
classification adaptive processing using tap.coefficients
for reducing blurring is described in USP 6233019. For
Zd‘fexample, classificatiqn adaptiﬁe'processing‘uSing tap
N coefficients for eliﬁinating distortion and noise is
- described in USP 5499057,
As described above, sets of many types of tap

coefficients are stored in the coefficient storage units 135,

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




~ conposi T Hgnat 3

“inmpl enented by bank switching a single menory. I'n. the present enbodinent,
~since the function of-the signal processing circuit 113 i he TV si.gpal
processor 106 5 changes fromthe function for sinultaneoggﬁvﬁ%g? §Pﬁ$ng
- conposi t e/ conponent conversi on processing and space resol ution-inprovenent
“processing to the function for only perform ng space resol ution.
i nprovenent processing, the coefficient storage unit 135 of the signal
processing 10 circuit 113 stores at |east the follow ng two sets of tap
coefficients. Specifically, one coefficient nenory 1631 in the coefficient
storage unit 135 of the signal processing circuit 113 stores a set of tap
coefficients generated by 15 |earning processing using a conponent-signal
HD i mage- as teacher data and a conposite-signal SD i mage as student data,
 the confRtte-SHypENSE el Hel oitp qeneitr et Bya deyremtisrinhe space
“resolution of -the teacher data and converting the conmponent signal into a
Ah%t'ﬂéef' Do T3 e sy f68d theheigseff i ci ent
storage unit 135 f

t he_ si gj ogessing circuit 113 stores a set of tap
coeffi cx?%%(fesssg]é}?e_rca]tre‘ﬂ”b%/gjir%arcﬁ{ Hé“epre&cee%ts‘iq{’gl%sai%r&t%rﬁdoneﬁﬁl signal HD"
gener o Ty ReGrR N T 8 WHUE ¥ SorthiroH ot QRS Toke e dat g, . 21
1Sep§en@££mggynh§adgé_the tap structures of the prediction taps and | .

the class.tap are changed in accordance_with the'Signal
‘processing function. When the prediction taps and the class
tap are pre-designed to 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 |
procéssing informagion associated with the fuﬁction-ID
.stoied in the contfoller 112. In accordance with the

25 . processing information, the function controller 137 controls,




In the present énbodi ment, since the function of the signal processing
circuit 123 in the electronic apparatus 11 (Fig.. 17) ch§p§e§a££§@bpge_

function for sinultaneously perforning MPEG decodi ng and”spdcé resol ution
i mprovenent processing to the function for sinultaneously performng MPEG
decodi ng and distortion elimnation processing, a coefficient storage unit
135 in the signal processing circuit 123 of the electronic apparatus 11
stores at least the followng two sets of tap.coefficients. 10 )
Specifically, one coefficient memory-1631 in the coefficient storage unit
135 of the signal processing circuit 123 stores a set of tap coefficients
generated- by |earning.processing using an HD i nmage as teacher data, the
HD i nage bein&pgenerated by MPEG encoding a conponent-signal 15 HD i mage
and MPES d&R obhagcehierebdetr éatta, 1 ahdshewmgianfi¢PER coded SD i nage as -
~student data, the SD'inmage being . generated by degrading the space
resol utPEPAbFC 19 taaCHEFra @Ry aidr CWREG Ehcodiactdns tagr aded data.
~~ Another _coeffjcient nEnDri'1631 in the coefficient storage unit 135 '20 of
the si gWabrapr RBsSHigitl rEdit 323 horescificdenti stenngegenefaled.-by
| ear nin rqcessing. ,Go nent-sj.gnal SD i mage as teacher data and set of
‘tap us?ng %ﬁ ébd@%“ﬂ%fgg%e prediction tap é%tracting circuit 132 .
.5 .is set to-generate prediction taps having the same tap
structure as those generated by the prediction. tap
extracting circuit 145 of the learning apparatus shown in
- Fig. 23. The class tap extracting circuit 133 is also set
to generate a-class'tap having the same tap structure as
10 that generated by the élass tap extraéting circuit 146 of
the learning apparétuS‘sthn_in Fig. 23.
The coefficient—storage unit.lBS-is set to use the
coefficient memory 163, (Fig. 25) having stored therein a
set of tap coefficients corresponding to the processing
15 information included in the control signal from the function
controller 137.
Subsequently, when input data is supplied and stored in
the buffer 131, in step s32, the prediction tap extracting
circuit 132 usés, of the output data to be Computed by the
20 product-sum operation'circuit'l36, data that has ndt‘yét
been'selécted-as target data as térget data. By reading the
input data from the buffer 131, the prediction tap
 extracting circuit 132 generates (forms) prediction taps

having the tap structure sef in stép 531 for the target data

. 25  and supplies the prediction-taps to the product-sum




~generated. by MPEG encoding the teacher data as student data. The
-coefficient storage units 135 in the TV signal 25 process e
el ectronic. apparatus 11 nmay store 21 Septenber 2005 - Qngﬁ &F$Ob§
coefficients. Specifically, the coefficient storage unlts 13S may store,
for exanple, tap coefficients for enlarging/contracting (resizing) an
image, tap coefficients for inproving the resolution in..the tinme domain, 5
. tap coefficients for inproving the resolution in the gray- scale domain,’
- tap coefficients for reducing blurring, —-and tap coefficients for '
~elininating distortion and noise. Cassification adaptive processing u5|ng
‘tap coefficients for i nproving the space resolution or time .10 :
resolution-or.for resizin n image i s described in USP 5666164. For
exanpl e?PRFa5EPF i chE Foht gﬁgtlve'processing using tap coefficients for

~ perform ng EG .decq g. escribed in Japanese Unexam ned Pat ent
Appl i cation bﬁqec‘,;’atﬁdjc?ﬂ IR EXERC el i citadsi¥ i cation  15.

20t v RLOSESS! [0 UBLOG 20 SOELLI e, Or RISl g, ey Bray sole 1o
o 2iaess, . el oL g e plecesl g m R Lo
rexanplg, red Aspif | Cﬂéﬂié@aﬁ;é V&&égcﬁéﬁl 0g- tlﬁé'é@aé?}.pflcation
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 for elimnating distortion and noise is described in USP
5499057. . As described above, sets of many types of tap Il are
. stored in the coefficient storage units 135, 25. and the2g§ t%éﬁ%@ﬁ@éed is
swi tched 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 el ectronic apparatus 11.
In order to inprove the efficiency of signal processing and 5 nenory
- usage, the tap structures of the pgegbcgion taps and the class tap are
changed in accordance with the- signal processing function. Wen the
prediction taps and the class tap are pre-designed to sufficiently perform
each signal processing function, the tap structures of the prediction 10
taps arfPirh s o P rerpl dleatl rotudeo € v eth rRef efatiang dmel autpaehart in
Fig. 26, processing by the signal processing circuit 113 shown in.Fig. 22
wi |l noderatistisbhettlusn am epit$3IL- date £ unction control ler 137 receives a
15 control signal fromthe controller 112 to change the function of the
‘signal procd§§i RYtEVLcdrtal eRtrk BocbhgarceduthnStiieoperntaiabnsi gnal , the
function contraller. 113 controls the prediction tap extracting circuit"

132, t e T Hids s g e dsisdta iR 4T tthepresigting deert iagiderihe

5. class tap having the tap structures eorfesponding to the
_processing information and a set ef fap 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;




20 storage unit 135. Specifically, the control signal supplied fromthe
controller 112 to the function controller 137 incl udes Pr 9§35, &?rZOO
information associated with the function ID stored in the contro f

In accordance with the 25 processing information, the fupctlon 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 result,
the prediction tap extracting cireuiBtt ¥32 is set to generate prediction
taps having the same tap structure. as those generated by the prediction
tap extracting circuit 145 of the | earning apparatus shown in Fig. 23. The

class. gyukﬁgtgfgadéELéﬂﬂ(Bﬁéréﬁﬁ%atcfiggl§e{3go 9e erate a.class tap having

the same tap structure a generated by the tla8s’ ?a Bxtracting

Circuididbl ofroddies 1eardi e aPPRI Bt Ush S al rbfdcgess?ji%% Qf{f i ci ent

storage unit 135 is set to use the coefficlient menor 25)

havi ngl st asedHehereidt onisetabatap, £oef f | £ “tlsncoéﬂfé 2 d&t!{'eg t° the
procegélng 15 i'nformation |néﬁided in the co%trol ? €r0n1the function

“cont r ofurert {137 .t HSuhsatuentle/ , s WRe igiite Satay 'c;slr"t‘:LPP&é eth angd, stored in
the buffer 131,. in step S32, the predlctlon tap extracting |
5 123 changes the functions thereof in thls manner to
cooperate in sharlng the task of proceSSLng 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 proceesor 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 conversion 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 comp051te 3D lmage 51gnal 1nto a f

-component HD 1mage 51gnal
When the s;gnallprocessino circuit_123 of the
.eiectronio aﬁparatuS‘ll operates independently, tap

25 coerfioients-generated by_learningrprOCessihgdusing-an'HD.



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

operation circuit 136, data that has not yet been select dat a
as. target data. By reading the input data fromthe buffggs%gT%géﬁﬁbs ‘
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 ta é§pjucture set in step S31 for the.
‘target data by reading the input datafromthe 5 buffer 131, supplies the
class tap to the classification circuit 134, and proceeds to step 533. In
step 533, the classification circuit 134 perforns classification using the
cl ass t apafieoAriREaErdsBYt MPEGesnradihggacicpepnbteh83sandadbEni hsage cl ass
. code of the 10 target data. The class code is supplied to the coefficient
st orage2fi ¥Pi8sdefading Ebef epdpentataonagbcanher186taFagd 25)edt he
selectors 161 and 162 have selected the coefficient menory 163n set in
‘step S3FV WHeHet ARt2| 38ReEdHRd| RY stppradéngr shelspate ceaskuticatobn

~circuit é34t in stqg S34, the coefficient .storage-unit 135 reads fromthe
coef fi cFBft "hehbry 43532 ?%é ﬁ%%%T?P%?%h?% GheaficgnadedsSeotrespondi ng to

'the£§|a§§u8899 data.(hereinafter_referred to as”MPEGHdecoding and
SD/HD conversion taprcoeffiéiénts)‘are used. Usipg the tap
 coefficientsf coded data generated bnyPEG—eﬁcoding a.
component SD imége signal ocutput from the specific block 124
(Fig. 17) is processed, thus converting the coded data into

10 a component HD iﬁage sigﬁal. |
In contrast, when'the-TV'éignél processor 106 and.the
- electronic apparatus 11 are eleétriCally connected Qith each
other, the signal proceSsing circuit‘iiB of the fV‘signal
‘prdceésor 106 and the signal processing circuit 123 of the
15 eléctronic apparatus 11 change the-functions thereof.and |
cooperate in sharing the task of processing an input signai.
Specificaliy, the Sighalrprocegsing circuit 123 of‘the
 electronic apparatus 11 useé_a coﬁﬁohent—signal SD‘image as
teacher data and éoded'data‘geherated by MPEG—encﬁdiﬁg the
,207 teacherrdata'as studenﬁ data and peerrmsllearﬁing
rptocessing to generate tap coéfficiénts (hereinafter
referred té as MPEGwdecoding‘ﬁap coefficients) .- Uéing‘the
Eap cpefficients,,the”signai.broceséing circuit l23  |
proéesses coded data geﬁerated by MPEGrencoding'a component.,

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




fromthe classification circuit 134 and supplies the tap coefficients to
the product-sum operation circuit 136. 20 The product - sumpReshb&moes’ Cuit
136 obtains the tap coefficients supplied fromthe.coefficient storage
unit 135. In step S35, the product-sum operation circuit 136 uses the tap
coefficients and the prediction taps supplied in step S32 fromthe
prediction tap extracting circuit 132 to 2S performa product-sum
operation shown by equation. (1), 21 Septenber 2005 - ‘80 conputes a
predicted value of the target data,_agg outputs the predicted value as -
out put data. The output. data out put by the product-sum operation circuit
136 is generated using the prediction taps and the class tap having the
tap strnﬁfures corresponding to the processing information and a set of
tap coefti'Ci ERPYSTFART bBEpardest daite timGe datamgenenat 68 hypageocessi ng the
i nput d%ga iq the manner represented by the processing.information.
Subsequenﬁ y, 'in step S36, the prediction tap 10 extracting circuit 132

det er m nes. éhg{ or,not there is  output data to be used as target data.

h i
1f it s derggnlne%na nP5YepS 8589t hatCihbr 819 sobutpeit THat Bonal be used as
't ar get c ing returns to step.S32 and uses output data that
has” ggg?eﬁggg Pbg a8y 689p88F8%5§lﬂﬁgéeﬁD15maa?a@SSﬁﬁégbﬁéntIyL t he

hes.not een used as‘tar ~loTuat ; '
S04 AT dBLACERA! B9 b5 1RREA' §UneklcEAbY R hyraliln! che JERELT MO TN Step
resolutinn of the teacher data aststudent data-and performs_r
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




is no output data. to be used as target data, the processing is
termnated. . As described above, the signal processing cgggaagngéqﬂxgo of
the TV signal processor 106 chanhges the function thereof by setting t

tap structure of the prediction taps- generated by theprediction tap
extracting circuit 132, the tap structure of the class tap generated by
the class tap. extracting circuit 133, and the type of the set of tap 25
coefficients used in carrying out the product-sum operation. 21 Septenber
2005 - 81 .by the product- sun1opera%|on circuit 136. Also, as in the
signal processing circuit 113, the S|3nal processing circuit 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 P& tbeoperabtrenn Shaiiaget hetvaskcafppnesessdngnageiapat signal . 1n
this case, output data of higher quality than. that achieved by
|ndepené@ﬁﬁr@F@éEssﬁnéobWeérther of the signal processing circuits 113 and
123 can be achieved. 10 SpeC|f|caIIy,, when the signal processing circuit
113 of the FREE} Al i o @B HT 08! speratasipdsidepsiidmdgs irap a
coefficients generated. b | earni ng processing using a conponent-signal

- i mage aEOT%%‘E%%F HaPR AneD al BRAPOSHE e SPYREP IS | waijed gerrer at ed by

deg dlﬂ? %F ace resol uti nb15 of the teacher 'data and converting the
oneht e bﬁh t%t%enerate earning proceSSing using the

component-signal SD 1mage as teacher data and a composite-
31gnal.SD image generated by COHVerting the teacher data
into. a composite sigoal 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 performed ﬁsing the-above_
described SD/HD conversion tap coefficients (tap
coefficlents generated by learning proceSSing using the'
_15 component signal HD' image as teacher data and an SD image
generated by degrading the space-resolution‘of the teacher
.data as student deta).. | | |
The compoéite/componentlconversion tap coefficieﬁts are
specialized in converting a composite—eignai SD imege into a
20 component-signal SD image. In viewrof‘oﬁly converting a
composite signél\iﬁto a component.eignal, the
composite/componentlconversion tap coefficients can convert
a composite-signal SD image into a component—signel SD image
in a more aCcuratermanner than tﬁe compOSite/compohent

25 conversion and SD/ED conversion tap coefficients for




‘a conposite signal as student data (hereinafter referred to as

conposi t e/ conponent conversi on and SD/ HD conversion tap | ﬁ!ﬁoé are
used. Using the tap coefficients, a baseband S-D i nage s?gﬁgﬁgt%b ich}’i S.

output fromthe tuner 105 20 (Fig. 15) and which is a conposite signal,. is
processed, . thus converting the conposite SD i mage signal into a
conponent HD .inmage signal. Wen the signal-processing circuit 123 of the .
el ectronic apparatus 1 1 operates independently, tap 25 coefficients
generated by |earning processing usipg an HD 21 Septenber 2Q05 - 82 inmage
generated. by MPEG encodi ng a conponent--signal. HD image and

MPEG- decodi ng the coded data as teacher data and coded SD i nage data
- generated by degrading the space resolution of the teacher data and

MPEG ent®UVAEL+he degraiRed Sh Fhefeacs intedentomerme(tesejmal tED referred
to as MPEG decodi ng and SD/HD conversion tap coefficients) are used. Using
the tap'™RPefPy cPRAtRICER2d data generated by MPEG encodi ng a conmponent SD
i mage si gnal outs{)qu{t fromthe specific block 124 (Fig. 17) is processed,
thus conver t1Hy THER GPSY SFari@ (186 PG i Icompdifer eHBPierdgd igieghal . In
co_nt'r_as{l,1 'V\@en tthe TV si%gal E{)r ocessor 106 and the electronic apparatus 11
“are el eCtriTAI Ty CohriEtted WA 4t Gthetd Mrosi gnidt Wreot &dfsiafy i r cui t

113 0f 1525 90AL spRIOGEARSNL A% A (i AL, BrOggssi o oi reuit 123
| 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




15 el ectroni c apparatus 11 change the functions thereof and cooperate in_
‘sharing the task of processing an input signal. -Specificgig%ﬁmn&g%oﬁggnal_
processing circuit 123 of the el ectronic apparatus 11 uses a o
conponent-signal SD inage as teacher data and coded data generated by .
MPEG encodi ng the 20 teacher data as student data and perforns |earning
processing to generate tap coefficients (hereinafter referred to, as
MPEG- decodi ng tap coefficients). Using the tap coefficients, the-signal.
processing circuit 123.' processes %%dgd. data generated by MPEG encodi ng
a conponent 25 SD i mage signal . output"fromthe specific block 124 (Fig.
17), 21 Septenber 2005 - 83 thus converting. the coded data into a
component SD inmage signal. The signal processing circuit 113 of the-.TV

o si gnal spgnséssorcdfBonskss aogenpbeent ndégmadledt ¥ nBgen@stieacher . 5 data

and an SD i mage generated by. degrading the space resolution of the teacher
dat a ascstpdehntedatmpranenperdovessidranmi Ny i osssieags tan gener ate tap
coefficients (hereinafter referred to as SD/HD conversion tap - :

coef fi cFeRf§}CLeRTnopRthen t @S¢ okt fwiel @t Bhe tdveyrsd YriatoceslDipr ocessi ng
circuit 113 processes the conponent SD inmage signal, which is generated by
the sighaFCptbcksding &he cttectnosiofapmeraiestibmkemppar at us 11, thus

.,con%grting t he SD - .
1ndependently using the MPEG-decoding and 5D/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{ distoftion 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,




i mage-signal into a conponent HD image signal. In both nodes, nanely, a
node in which either of the 15 signal processing circuit32}§%ﬁ%ggm%%ﬁs
al processi ng.

performs i ndependent processing and a node in which the §ig
circuits 113 and 123 perform cooperative processing, the final. result is
a conponent HD i mage signal. Using the conposite/conponent conversion and
SDY HD 20 conversion tap coefficients used when the.'signal processing
circuit 113 of the TV signal processor 106 operates independently, a
conposite SD inage can be converted jnto a conponent HD inmage 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 inmage and
conversion 21 Septenber 2005 - 84 of the conponent SD inmage into a
~conponetite HRxp nemef @l erseparatednt pgerd aowred dSpeciifitealdny ingemver si on of a
conposite. SD image into a conponent-signal SD i mage can be perforned
usi ng t@ko s coefd iddanis] giermaratethdna Heehmtieng threoceskidngattsi ng t he
~conponent -signal SD image as teacher data and a conposite- signal SD inage
- gener atbé%ﬁfbyf?%@ﬂ%i tithg: treeglachemedat dhatntis, a ac dreposicte isiagral  as
"student data (hereinafter referred to as conposite/conponent conversion
tap 10 REmg dlafks)distomierst o dihea lddepdrentos MBR&H-eSDokimge i nto a
5. In this case, the above-described distortion elimination is
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.




"coefficientsa

conponent -si gnal HD i mrage can be performed using the above described SD/ HD
conversion tap coefficients (tap coefficients generated zysgﬁ%&r% 5'_
processi ng using the 15 conponent-signal HD i mage ‘as teacher "data and an_ SD
i mge generated by degrading the space resolution of the teacher .data as
student data). The conposite/conponent conversion tap coefficients, are
specialized in converting 'a conposite-signal SD imge into a 20
conmponent -signal SD i mage. In view of only converting a conposite signal
into a conponent. signal, the conposjgde/conponent conversion tap '
coefficients can convert a conposite-signal SD inmage into a

“conmponent-signal SDimage in a nore accurate manner than the.

conposi te/ co%onent ., .25 conversion and SD/HD conversion tap coeffici ents
for 21 Sept efiBBP25885%1 thsthe ool epmel baronpbet teoS: i amgeriti, a

conponent-si gnal, .HD, i by .one process. The SD/ HD conversion tap -
o C%mpélgﬁgciegglggéa%anaEBﬁ’v’éFFﬁ ngaanasted magbuent bn ach4D i mage.

oot o, 20t RO IR RRES L5080 etk i Venal ot o
converstay and Sl PREeaEed: BLEn BURT chaft i ente. T30 S 1 arly, the
MPEG IdeCOdi ngnaﬂ‘?e SR COAvEr siQn éia(;f?ial processing circuit 113 of
the TV signal proceSsor 106 and the signal processing
éircuit 123 Qf.the electronic apparatus 11 ére-each-provided
- using the classification adaptive processing circuit (Fig.
‘22) for performing classification adaptiﬁe_processing to
'10 Cimplement various functions. Alternatively,‘the'signal
processing circuits 113 and 123 may include modules (blocks}
performing prOcéssingrcorresponding to vérious functions, .
Fig. 27 includes diagrams shdwing other examples bf the
configuration of the TV signal processor.iO6 and the
lS' electronic apparatus 11. In the diagrams, portions
Cprresponding.tq;thoSe in Fig. 16 and 17 are-giveﬁ the same
reference numerals, and descriptions thereof:aré
rféppropriately.omitted- |
- Specificaliy, Fig. 27A shows another eiample of the
.20 configuration of thé TV signal processor 106." The TV signaii
:processor 106-i$.arranged as in the case of Fig;liG except
for the fact that theasignal;processing cirguit 113 ié
 provided using a converter 171, é spdcerresolution |
imperement processdr 172, a noise elimihétidn processor. 173,

25 and a selector 174, instead of using the classification




coefficients can MPEG decode coded data generated by MPEG encoding a

conponent SD. immage signal and convert the decoded data i | ge'
by one process. In conversion using the MPEG decodi ng an%pgﬁfaﬁpgg%@gﬁsion

tap coefficients, the 15 decodi ng accuracy nay degrade conpared with

.conversion using the MPEG decoding tap coefficients; and the conversion
".accuracy may degrade conpared with conversion ‘using the SD/ HD conver si on

tap coefficients. Fromthe above ‘description, when the signal processing 20
circuits 113 and 123 perfornicooperaggye processi ng, the MPEG decoding tap
coefficients are used to convert cod data into an SD image, and the SD
image is converted into an HD i nage using the SD/HD conversion tap
coefficients. The HD inmage of hlgher quality is thus generated conpared
with a P5aPidds Rragiess itfe cdirgal- processing circuit 113 of the TV 21.

Sept enber - 2005 8 2 signal processor 106 operates independently .using the :
{Bcohous spoatheE SoRRPLeond erlsé oron Gipyuicoefdd eients and a

conposi t e/ cofpBne
case i.n al processing circuit 123 of the electronic

i C n
apparat 3% qSﬁéF&Pég agp@ﬁééﬁénaeﬂtl?h@sﬁhgctheanEEpyeE@dmmglhndsSEVHD
convers%%Qan coefflg ent s t he MPEG decoding tap coefficients,
coded d&tai € "MPEG He bﬁeﬁasﬁna fhat 14 AsFept bfeektlk sfart itmidue to

7NPECBQHQB@'nghﬁiebkghgéging circuit 123 is provided using an MPEG

'decoderrl75, a distortion elimination processor 176, and a
selector 177, instead of using the classification adaptive
. processing circuit. | B |
When the TV Signal processor 106 shown in Fig. 27A
10 performs independent proceSSing, 2 baseband compOSite SD
‘1mage signal, which- is outpnt 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
indicated by dotted lines. in Fig. 27A.

SpeCifically, in the‘Signal prOcessing circuit 113, the.
selector 174 receives the‘chposite SD image signal from the
‘tuner 105. Tne selector 174 selects the converter i?l and

..20 *supplies the compOSite 5D image Signal to the selected
converter 171 |

The converter 171 converts the composite SD image
-Signal from the selector 174 into a component SD image

-Signal and supplies the component SD. image Siqnal to the -

25 tselector 174. The selector 174 selects the space resolution

3’




10 Specifically, the MPEG decoding.tap coefficients are generated by ‘
| ear ni ng -processi ng usi.ng, as descri bed above, a conpone i i mge
as teacher data and coded. data generated by NPEG—encodiggs%ﬁgﬂﬁéé§ﬁgr_ .
data as student data. The MPEG decoding tap coefficients convert the coded
data 15. into. an inmage in which (the sumof) square errors with respect to
the original inmage is mninum According to the MPEG decoding tap
coefficients, the coded data is converted into an image close to the
undistorted, original image. Therefgpre, distortion such as bl ock
distortion due to MPEG 20 encoding as well as MPEG decoding is elim nated.
When tap coefficients are generated by |earning processing using data

- generated by MPEG-encoding a conponent-signal SD i nage and MPEG decodi ng

" the codeBPreBAPORENPLrFrgRaPr SBY 7 e, swspl Bac hdre datmpansht coded data 25
generated by MPEG encoding the teacher data as student data, 21 Septenber
2005 - 8729FhB19BPL chef Fhei eatecteahvarace heeswded alatiarimtveremt mage  cl ose
to a decoded i nage 9enerated; when the coded data is MPEG decoded in a
nor mal RBANEFSCThhi<is, a decoded image having bl ock distortion or the

| i ke due to EG encodi ng.. In this case, the above-described distortion
elimnation 18 HE“HerToEd ClaAs " BESYEMsed BEevessarcdpl bantoehact r oni c

ap paf atus, céé'lé;ﬂldasté h &5 rloex:gé[ rt%]cai\ % paap 2 rrae;[suosl u]f:]i’o n %r]f t1):61'\1es tc%in%gniegtt he
SD 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-
| and supplies the component 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




bay 4 of the bay-structure television set (Figs. | and 2) 10 w thout the
bay adapter box 14. Since the conpliant electronic appar ' :
electrically connected with the TV signal processor 106,§§ﬁ§ﬁﬁﬁﬁﬁ%qgﬁt_
el ectronic apparatus and the TV signal processor 106 perform cooperative
processing to generate a high quality inmage or the like. 1In contrast, 15
a non-conpliant el ectronic apparatus, such as the electronic' apparatus 13, -
requires. the bay adapter .box 14 to be stored in the bay 4 of the.
bay-structure tel.evision set.-When_t?s _non-conpliant el ectronic apparatus
is electrically connected wth the si gnal processor 106, the -
‘non-conpliant 20 el ectronic apparatus and the TV signal processor 106
~perform independent processing. Disregarding whether or not the

"non- conpPitéft el ectronic apparatus is electrically connected wth the TV
.si'gnal processor 106, a high quality image, such as that generated by
cooper ative ProeBSIag;, cdrottize e 125t nyerier atpedir a211sSdpt estoem 2005 - 88
Conpared.with_the non-conpliant electronic apparatus, the conpliant

‘el ect r bt 8- appEr BEGEOHAS hudeRendeiesPTocehaing t heodsshpldtant el ectronic
apparatus is ea ilé stored in the bay .4 and generates high quality data.
5 I'n t hBSBBbIESCaRE, MPHe Qe nPrje eddi Hyp @8 r oitichl 13 futmute fRmsi gnal

: processof 108' ang. t h}ﬁlSi ,gcf%%prfsceggi r&gieé:igocui t 1213 of the electronic

~appar at t$ 11PEr e A Ppr d pp ‘to the signal processing

. - circuit 123. ' |

In tﬁé sigﬁal‘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, thé
selector 177 receives the coded data ffom[the specific block
lé4. 'The-selector 177 selects.thelMPEG decoder 175 and
supplies the coded.data to the sélected MPEG decoder 175.

| The MPEG decoder 175 MPEG-decodes the coded data from
15 the-éelectbr‘l77 ana Supplies.the resultiﬁg decoded image
signal (SD,imége signal) to the selector 177. The selector
177 selects the distortion elimination broéessor 176 and’
supplies theidecoded image signal. to tﬁe selected distortion
élimination brogessor-l?G. N o |

"; 20. ‘ ,The dis£ortibn elimination processdr 176 performs

disto?tién elimination‘procéSéing'to gliﬁiﬁate'block.

distbrtion.or?the-like'from the décdded'image.signal.from'
the seleétor:177 and supplies the-resdlfing'decéded image
signal to the selector 177. The selector 177 outputs the

25_ decoded,imagefsignal from the distortion elimination




using the classification adaptive processing circuit (Fig. 22) for
perform ng classification adaptive processing to 10 inple§§§§ﬁ&ﬂé&%¥@5
functions. Alternatively, the signal processing circuits’ an may
i nclude nodul es (blocks.) perform ng processing corresponding to various
functions. Fig. 27 includes diagrans show ng ot her exanples of the
configuration of the TV signal processor 106 and the 15 el ectronic
apparatus 11. In the diagrans, portions corresponding to.those in Fig.. 16
and 17 are given the sane reference ngnerals, and descriptions thereof are
.appropriately .onmtted.. Specifically? Fig. 27A shows another exanple of
- the 20 configuration of the TV signal processor 106. The TV signal
. processor 106 is arranged as in the case of Fig. 16 except for the fact
that therscgeaabr processitige cIfkcui21 113 is provided using a converter 171
a space resolution inprovenent processor 172, a noise elimnation processor
173, 25 and fecseidctadry 1 Wher ndtee a&d eaft rusiing appe reltassiifli patifopmal
Sept enber 2005 - 89 adaptive processing circuit. Fig. 27B shows anot her
‘exanpl eldfeperdenhfpreetsorg ofthe el elalc tmonies dpparctnes itl 1 2Bhe £
el ectronic apparatus 11 is arranged as in the case of Fig.. 17 except for -
‘the factheatecirenis gilamigeessi dipcia duinctlize: ifompMAECtedcosiing an MPEG
dec%der iZS g.distortion el im nation processor 176, and a :
, cored ata generated by MPEG-encoding an image and a-
function for eliminating block distortion or the like.
When the electronic apparatus 11 is stored 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
apparatuslllrexchahge the function IDs with each other for
implementing‘coqperative processing. Accordingly, at least :
one of the TV signal processor 106 and the electronic
.15 apparatus 11 changés the function theréof.
Specifically, the signal processing circuit 113 of the
TV signal processor 106 Changes from, for example, having
the above—described three functions, namely, the function
for converting a“compoéite signal into a,componeht signal,
20 the functidnifbr-improving the space resolution, and the
function fbr‘elimiﬁatinq noise, ‘to only havirng the function
' for‘improVing;the_Space resolution.
The signal pcheSsing circuit 123 of the electronic

apparatus 11 remains ﬁnchanged as that having the above-

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




sel ector 177, instead of using the classification adaptive processing
circuit. Wien the TV signal processor 106 shown in Fig. 2%A ne
i-ndependent . processi ng, a baseband conposite SD i nage sig%gﬁﬁk%ﬁpgﬁkpé _
output fromthe tuner 1.05 (Fig. 15), 1is supplied to the signal processing
circuit 113 via the selector 104 and the I/F 111. In the signal processing
circuit 113, the signal from .15 the tuner 105 is. processed by being
~exchanged in the order indicated by dotted lines in Fig. 27A. Specifically,
. ire-the signal processing circuit ;1%, the selector 174 receives the
conposite SD i mage signal fromthe t Her 105. The sel ector 174 selects the
converter 171 and 20 supplies the conposite SD i mage signal to the
sel ected converter 171. The converter 171 converts the conposite SD i nmage
si gnal. flegadihe sefledt data7anintbeafenapboentoSl:impeat sh@naloand supplies
t he conponent SD i mage signal to-the 25 . selector 17.4.. The selector 174
sel ect sdgRECspaee pesbhatidke: 90 inprovenent processor. 172 and supplies
the conponent SD inmage signal to the selected space resolution inprovenent
processor 1721 Thiggsphder9eavlird ol ieipriovienie it prhecdssarighzd perforns 5
processing, to inprove the space resolution of the conponent SD inmage
signal PronfeRersePecedf i abdralippreesssiey circuit 123 of the '

5 electronic apparatus 11 process the coded data in the order
'indicated by dotted linés 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




resul ting conponent HDinmage signal to the selector 174. The selector 174
sel ects the noise elimnation processor 1173 and supplies &ﬁ$%9ﬂﬁﬁt HD
i mage signal to the selected 10 noise elimnation circuigﬁ?g%. e noi se
elimnation circuit 173 perfornms noise elimnation processing with respect
"to the HD i-mage signal fromthe selector 174 and supplies the resulting HD
image - signal to the selector 174. The sel ector 174 outputs the HD 15 i nage
signal fromthe noise elimnation processor 173 to the selector 104 (Fig.
15) via the. 1/F 111. The sel ect or“.% 4 supplies the HD i mage signal to,
“for exanple, the CRT 2 (Fig. 15), and the CRT 2 displays a corresponding
HD i mage. 20 Accordingly, when the TV signal processor 106 perforns
i ndependent processing, the signal processing circuit 113 of  the TV signal
pr ocessbesuDBlasHR fuage | ohghal tonvies tsaibe@tocoPhSi thsigiialctidt o a |
- -conponent signal, a function for inproving the space resolution (function
for conVéttowgpars D5 3P| imare imtonah Hn i tege)pacnd s dlundtdron - '
for.elimnating 21 Septenber 2005 - 91 - noise. In contrast, when the
el ect roffR* PPt IRTAe SHwWNL 15 1 :he 7R berifor nsd4 ndepdriderit/ Br ocessi ng,
- coded data generated by MPEG encoding an SD i nage, which is output from 5
the sbek**ic bl ock 124, is supplied to the signal processing

5 .The selector 104 supplies the HD image signal to, for .

_example, the CRT 2 (Fig. 15), and the CRT 2 displays a
corresponding HD image. ' |
Accordingly, when the 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 processing.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'signal prbcessing 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



. electro

circuit 123. in the signal processing circuit 123, the coded data is

processed by being exchanged in the order indicated by dof EeHeinb@eBosN
Fig. 27B. 10 Specifically, in the signal processing circuit 123, the _

“selector 177 receives the coded data fromthe specific block 124. The

sel ector 177 selects the MPEG decoder 175 and supplies the coded data to
the sel ected MPEG decoder 175. The MPEG decoder 175 MPEG decodes the coded

. data from 15 the selector 177 and supplies the resulting decoded i mage

signal. (SD image signal) to the seleggtor 177. The selector 177 selects the
distortion elimnation processor 176°and supplies the decoded inmage signal
to.the selected distortion elimnation processor-176. 20 The-distortion
elimnation processor 176 performs distortion elimnation processing to
el i m naPECBEDKNGi 81 0F Ll on dF . shdien | ikeFig ond2 hebateicmdieldy,i negley sitgnal from
.the selector 177 and supplies the resulting decoded i mage signal to the
seJecto?tqvqgeT%%P%%%%%t%E aFh grepuf sCcidrt P memoded ti Medfe. , si gnal from

1 the distortion elimnation 21 Septenber 2005 - 92 processor 176 via the

I/ F 121 PRERBTER iy, £O viient ihiee et e ck dite B atais fmqdeidror ms
|ndepenﬂ$nt processing, the signal processing circuit 123 of the
1S ap it dt UsCWt RS TR G ot W@%co@%gﬂd@ptlng

5 classification adaptive processing as signal processing, the
sigﬁal brocessing steps and circuit confiquration: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 softwafe.' 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




. coded data generated by MPEG encoding an i mage and a function for
‘elimnating block distortion or the Iike. WWen the eIectrQPg aRBa Boys 11
is stored inthe bay 4 (Figs. | and 2) and thus electricall gpconnecte
with the TV signal processor 106, as described above, the signal 10.
processing circuit 113 of the TV signal processor 106 and the signal
processing circuit 123 of the electronic apparatus 11 exchange the’
function IDs with each. other for inplenmenting cooperative processing.
- Accordingly, at least one of the TV_signal processor 106 and the
~electronic 15 apparatus 11 changes ™ tﬂg function thereof. Specifically, the
signal processing circuit 113 of the TV signal processor 106 changes from
for exanple, having the above-described three functions, nanely, the

'”.functiomompmteDnV@rtangmm{3©mposite signal into a conponent signal, 20 the

“function for inproving the space.resolution, and the function for

~ el i m nati ng Mdissmattioved,y ﬂhmllmg)qrhm faamcheom:eh@ronarrmlqvbmg t he space
resolution The signal processing circuit 123 of the electronic apparatus
11 r enereEnARINaHg et @ised hatedrivdew), ither atoveralds desoridiedy two functi ons,
nanely, the function for MPEG 21 Septenber 2005 - 93 decoding coded data
and t he" et i Hhl foickeldsigatiarp bl , di STRAON(Gmpaws Dike  The si gnal

) pro%e53|q9 circuit 113 of the TV signal _
Only Memory) an MO (Magneto optical) disk, a DVD

(qultal 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




processor 106 and the signal processing circuit 123 of the 5 electronic
apparatus 11 process the coded data in the order |nd|catggsggﬁﬁ¢§gzy@5llnes
in Fig. 28. Specifically, the signal processing circuit 123 o

el ectronic apparatus 11 perforns processing simlar to that of Fig. 27B.
Accordingly, a distortion-elimnated decoded 10 inmage is output fromthe
| /F 121. The decoded image signal is. supplied to the selector 104. The
sel ector 104 supplies the decoded i mage signal from(the I/F 121 of) the
~electronic apparatus 11 to the TV signal processor 106. 15 In the TV

. signal processor 106, the decoded rhé%b"signal fromthe selector 104 is
received by the I/F I'11 and supplied to the signal processing circuit 113.
In the signal processing circuit 113, the selector 174 receives the.

decodedthenpersi gnak 206, sehechsolyhenspasasRQ+Ee80kubi0BRENPr Ovenent
processor 172. The selector 174 supplies the recei ved decoded i mage si gnal
to the setedféde spatber msokutkpnrboplo¥eMeAt tREOEERNAK 14T Rio] hen sPaCe

" resolution inprovenent processor 172 performs processing to inprove the

- ‘'space r&$§8kuandninftehbedetndele B5rinageksigoal ofr onet hbeogeheci@dd 174. and
supplies the 21 Septenber 2005 - 94 resulting HD i mage signal to the
selectoﬁr9m4th¢hée@@V@b1©rre@@ndougpMESluMeZHD atrhgehsdgtal a fdoiwd he space

resolutlon ‘ ,
209 and installed ;n the hard disk 205 into a RAM (Random

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 blook diagrans.
10 If‘neceSSary, the CPU 202 outputs the prooessing result via
| ﬁhe input/output interfece 210 from.an output uhit 206
7 inoluding 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 ﬁrooessed‘in time series in the order
-qescribed 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.eleotronic‘apparatuses stored'ih the bays 4 of the




|

inprovenent processor 172 to the sel ector 104 via the |/F 111. The
sel'ector 104 supplies the HD.inage signal to, for exanplejgt hods(Fig.
15), and the CRT 2 displays a correspondi ng HD i mage. Accord? F@? mﬁ _
the electronic apparatus 11 perforns independent processing, the coded

‘data is MPEG decoded, and 10 distortion is elimnated fromthe resulting

decoded i nage  signal to generate distortion-elimnated decoded image
signal. Wen the el ectronic apparatus 11 and the TV signal processor 106
are electrically connected with each %%her to performcooperative
processi ng, an HD i nage generated by i nprovi ng the space resol ution of
the distortion-elimnated decoded image signal can be generated. As shown
in the enbodi ments of Figs. 27 and 28, when the signal processing.

ci rcuit $aVrFtamgt12s éﬁéewn@upoeaem5|mggmnduleﬁd(ghoghg)n@@rneﬁpggglng to

i ndi vidual functions, 20 the sane nunber of nodul es as that of functions of

“each of tPhé&hsi gﬁewepﬁi@@egsb@gl EViPc piley el 3nandh2231iat e at equRrr edzhAs t he

nunber of functions increases, so does.the nunber of nodules. Thus, the
C|rCU|teéﬁferpﬁéFeé§8§raFHSc@ﬁﬁr§§tanwhewpeheesggnab pronessj ngnCHDCUI t' S
113 123 are each provided using the classification adaptive 21

-'Septenbgﬁaﬁ 0§1s QSIQCBF9€§SS?HS circuit, as shown in Fig. 22, basically,
~onl Yy, the '
5

,Although the tuner 104( the TV signal processor 106,
~and the like are incorporated in advance in the TV rack-l
(Fig.rl) to provide the bay-structure television set (Figs.
1 and 2) ‘in the present embodiment, the tuner 104, the TV
signal procesSor 106, and the like need not be incorporated
10  in advance in the TV rack 1. In other words, eachlof the
- funer 104, the_TV signal_processor 106, and the like may be
stored inrthe bay 4 of therTV'rack.l and used as‘one
electronic apparatus. | |
In the present embodinent, a case in which the two
15 electronic apparatuses{ namely, the TV signal processor 106
and the electronic apparatus 11, perform cooperative'
processing has_been described. ‘However, cooperative
'proce551ng may ke performed by three or more electronlc'.
apparatuses The contents of processrng 1nclude, besides
20 the above descrlbed proce531ng, tlme resolutlon creatlon,
gray-scale creatlon, etc.
In the present embodiment when the electronic
"_apparatus 11 is stored ln the bay 4 of the bay- structure
telev181on set and electrlcally connected with the TV signal

25 processor 106, cooperatlve.proceSSLng is performed.;




sforage capacity of each coefficient storage .unit 135 increases due to an
increase in the number of functions. Thus, the circuit sh7g:QXRBASIPR IS

reduced. By adopting classification adaptive processing as signal A
processing, the signal processing steps and circuit configuration: rarely
change due to. changes in functions. This is clear fromFigs. 22, 25, and
26. Specifically, according to the «classification adaptive processing
circuit showmn in Fig.. 22, 10 signal processing in accordance with various
functions is inplemented without ch ing the physical configuration of
the product-sumoperation circuit 13 or perform ng processing specialized
in the single processing step, that 1is, perform ng a product-sum operation
- of the tap 15 coefficients and the prediction taps. The above-descri bed
seri és 6Poppretévsesrbyeshéngi gagl beppec€ssinag bir suplsrd1dtandrl23 can be
performed by hardware or software. \Wen the series of processes is
per f or nBdeByroBdft Apparahupesgrhich soasttoueingn the saftwarendis install ed
- 20-into_a conEuter_such as a mcroconputer. Fig. 29 shows an exanple of the
“confi guFBtFofleftaRcabhpoapreactef witbnpueeandhherwhi chyaapr ogram f or
perfornigg tge=aboveadescribed series of processes is installed. The
progr anP cBhabetPrel reterbEenih aPhardtudeskwibsh @6e whlebtiscalbwilt-in
recggding ned%ug1included in the 21 Septenber 2005 96 '
: conhected with one another via cables or wirelessly.
In.the'present embodiment,-the coefficient storage unit
135 (Fig. 22) pre-stores sets of a plurality 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-storing the tap coefficients
for changing the function of the sighal processing-circuit
. 113 in the:coefficient storage’ﬁnit 135, the tap
coeffigients'may be downloaded frbm‘the cutside.
| Spécifically,_for example, as described in Fig. 1, a
15 cellular phone.can be stored in the bay 4G of the bay—
structure television set. When a cellular phone is étofed
in the bay 4G, a communication function of the cellular
. phone accesses -a server on another network such as the
Internet and downloads necessary tap.coeffiCients. For
20  example, when the bayfstructure'television‘set is
electrically‘COnnected with another electronic apparatus, if
the electrdnic apparatds stores necessary tap coefficients,
the tap coefficientslmay be downloaded from the electronic

" apparatus.

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




computer, or a ROM 203. Alternatively, the programcan be tenporarily or
permanently stored (recorded) in a renovabl e recording nefsimAld 29ush as
a floppy disk, a CD-ROM (Conpact Disc 5 Read Only Menory)., an MO (Magneto
optical), disk, a DvD (Digital Versatile Disc), a nmagnetic disk, or a

~ :sem conductor. nenory.  The renovabl e recordi ng nedi um 211 can be provided
~as- so-cal |l ed package software In addition to installing the programinto
the conputer 10 fromthe above-described renovabl e recordi ng medi um 211
the program may be w relessly transq%tted froma download site to the
conputer via an artificial SateHiTe};%r'digital ..satellite broadcasting
or transmitted by wire to the conputer via a network such as a LAN (Local
~Area Network) or .15 the Internet. The conputer receives the transmtted
_progr anthatpredionmiom caponanmi th208] a and-dhandf o adpwsLdisdaldedh in the
‘built-in hard di sk 205. The conputer includes a built-in CPU (Central
 Processlitmg &Inis)de02. . An input/output interface 210 is 20 . connected to
the CPU 2'02 via a bus 201. Wen a conmand is input to the CPU 202 via the
i nput / out puths Wescradbed2 Bpoas ,a whesultapofcomfdriatiiomg,s byea user, an i nput
unit 207 including a keyboard, a nouse, and a m crophone, the CPU 202
execut eV dad giaR dth adrisidee BEM taRearb < ic iMemioy yhat20ke . 25

Alternatively, the CPU 202 may | oad the program stored in 21 Septenber 2005
.g éowéaggdei1(herelnafteglreferred gg é% the downloaded tag)

‘cOefficienté) need to be étdred in the coefficient storage
unit 135 (Fig. 22). Thﬁs,_the coefficient storage unit 135
‘needs a storége area for storing the downloaded tap |
coeffiéients. |
10 The coefficient storage unit 135 is thus provided with,
besides a_storageﬂa:ea fqr storing the minimum. required tap
Eoefficients (for the TV signal processor 106, for example,
composite/componeﬁt conversion tap coefficienté er 
implementing thg‘minimum requi;ed function of the TV signal
15 pxogessor 106}, a storagé area for storing the downloaded
‘tap coefficieﬁfs." |
In this‘case} when the downloaded tap~coeffi§ients are
ngt uSed;_the St6rage,aréa 0f the coefficient storage unit
135 is wasted. The coéfficiént storage ﬁnit 135 is thus
_20':br6vided with the minimum required storage area and pre-

' storesf in thié_storage érea, the minimum required taé
ccefficients.r,Ih‘Qrder to use dbwnidadéd'tap coefficients,
the downloaded cogfficient$ are stored in the coefficieﬁt

 Storaqe unitfl35 by overwriting the storage area.

325‘ . In'thisﬂcasé; whéh,the downloaded tap coefficients




- 97 the hard disk 205, the programtransmtted fromthe 'satellite or _
the network, received at the communication unit 208, andjiRghghb&doos the

hard di sk 205, or the programread fromthe renovabl e recordi'ng nedium 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 perforns processing in accordance with the above-described flowharts
or processing perfornmed by the configurations shown in the above-descri bed
bl ock diagrans. 10 |If necessary, the U 202 out puts the processing result
via. the input/output interface 210 %ron1an out put unit 206 including an
LCD (Liquid Crystal Display) and a speaker, transmts the processing
- result fromthe comunication unit 208, or records the processing result
in the PaFemgisknoosssasy| hfehi exsppief i ehenoan ptecesstay steps for
writing the progran1causingﬁthe conputer to performvarious processes are
- not nec®WAPFHCHriotER secthcEi abesbrorici appheadnsel s desckemed ihe t he
_ flowcharts-f Parallel(grocessing or individual processing (e.g., parallel
- processTAY: bt S bB}ecttOr29° prtkssB Agidr i amset | ped tricthe Thves priogresn my be
processed by a_single conputer or distributedly processed by a .plurality
of co E?%r%?eﬁ‘fﬁeeq%re,ij?h%r Fbgkantitras bet ¢ aprpf fieen® a renote
'?p t h t t 25 The el ectroni t
comgut e, exec 2E3$y _ renot e. conput er . e el ectroni c apparatuses
st ored %% %Fégygg 2 ??Eﬁg fOo maintain the pre-stored tap -
- coefficients when overwriting the storage area for storing
the ddwnloaded tap coefficients. This can be performed by,
as indicated 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 words, the pre-stored tap
'coefficients in'the_cdéfficient'storage unit 135 may be
- maintained in the HD 107, - |
Basically, the single coefficient memory 163, in the
coefficient storage unit 135 in the embodiment of Fig.AZS
215’ stores one set of tap coefficients. When one set of tap
coefficients cannot be stored in the single coeffitient
memory 163, due to a large number of bits of tap
. coefficients or a large number of classes} one-éét of tap.
coefficients may be stored in a plurality of coefficient
 20.~memories among the coefficient memories 163; to 163y. |
Although a casé in which an image is processed has been
*_deséribed‘in the present embodiment, the present invention
Tis'applicable tq a'caée,in which audio or the like is
processed. |

25




21 Septenber 2005 - 98 bay-structure television set (Figs. 1 and 2) are'
not limted to the above-described DVD player and the digif t&ﬂ%?zo
el ectroni c apparatus nmay be any type, e.g., a printer, an HD
recorder,. etc. 5. Although the tuner 104, the TV signal processor 106
and the Iike are incorporated in advance in the TVrack 1 (Fig. 1) to
provi de the bay-structure television set (Figs. | and 2) in-the-present
enbodi ment, the tuner 104, the TV signal processor 106, and the |ike need
not be |ncorporated 10 in advance in ége TV rack 1. In other words, each. .
of the tuner 104, the TV signal prot sor 106, and the like may be
.stored in the bay 4 of the TV rack | and used as one el ectronic apparatus.
In the present enbodi ment, a case in which the two 15 electronic
apparat&§é§5tﬁaﬁél9ppﬂheaﬁv13¢gnal processor 106 and the el ectronic
apparatus 11, perform cooperative -processing has been described. However,
cooperative A%r@%@@%lh@dnobOﬁerpeotor@edqbpothmeeprmsémmeaﬁﬁéﬁﬁidmm c
appar atuses, The contents of. processing include, besides 20 .. the
.above--HE%EP?Be@erGEe§§Pﬁ§ertﬁ?@aré§95u@soqouneatedn;s deayracake. B
'creatlo? c... ln the present enbodi nent, when the electronic .apparatus
11 is s %?—e UPﬁt%ﬂa BAyPEOEESERBIHAY- SRPUEL Biana bl chisjen setwamd a

eTQ@§rlﬁg Iyl§OQ c Qghé‘é@hé?eagBQEA Sglis-connected and a mode in
which no apparatus is connected Accordingly, a plurallty
of apparatuses can cooperate in sharlng the task of
processing the lnput-SLgnal to achieve a processing_result
of higher qualit?‘than that achieved by independent :
A 1O processing_by a single appatatus;

Accotding to. the present.invention, an electronic
‘apparatus'Which operates independently and which inclodes at
'least one signal.terminal which is exposed to.thedoutside,
for recelv1ng or outputtlng a 51gnal is stored in a cav1ty—

‘15 shaped holder, and a connectlon terminal included in a
connection paneL in the holder is connected with the signal
terminal.of the.electronic'apparatus Accordingly, the |

:electronlc apparatuses are ea511y ‘connected with each other,
| Accordlng to the present lnventlon,'a first face
320_T1ncludes a flrst terminal connectlng with a connectlon
'termlnal lncluded in a connectlon panel of a storage rack
".haV1ng, in a holder, the connectlon panel 1nclud1ng the
'_connectlon termlnal to be electrlcally connected with a
.sxgnalAtermlnal of an electronlc apparatus. ,A second face

: 25: includes a second terminal connecting with the Sigﬁal



25 processor 106, cooperative processing is performed.. 21 Septenber 2005 -

99 Cooperative processing may be perforned by a pluralit &S301 ni.c
apparatuses which are stored in the bays 4 and thus eLec?%?%gFﬁ% cogﬁected

with one another or by a plurality of electronic apparatuses which are
electrically connected wth 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 of tap coefficients and, by changing the set
of tap coefficients to be used, chan%es the function of the signal
processing 10 circuit 113. | nst ead “oft preé-storing the tap coefficients for
~changing the function of the signal processing circuit .113 in the '
coefficient storage unit 135, the tap coefficients may be downl oaded from

the out diedminadpedi frirealdlyctironiexamplagatds d8SeH Bed g 9. 1, -a 15

- cellular phone-can be stored in the bay 4G of the bay structure television
set. Whemdepeeldenlitdly phonehishstiocaddelsn athe chay 4G &igeamuni cation '
‘function of the cellular phone accesses a server on another network such

" as the Iteradinetd ,anticbwilsoagposedessartnet aptsddef f ifeirertseibohg2grexanpl e,
when the bay-structure television set is electrically connecteg W th

anot her “&tegtténdc aapparatus, Actorthiegélvecwheni thappakatusnstor es necessary

tap coefficients, the tap coefficients may be downl oaded fromthe
el ec roﬁpgaratus-ls stored in the storage rack, the electronic

épparatuses-are easily connected with each other.
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




apparatus.. 25 Simlarly, information regarding the tap structures of 21
Sept enber 2005 100 the prediction taps and the class tap doypkoaded
from the outside. As described above, when tap coefficier21¥r§¥]'[z;1trg§i-3 5
downl oaded- fromthe outside, the tap coefficients that are S downl oaded
(hereinafter referred to as the. dow oaded tap coefficients) need to be
stored in the coefficient storage wunit 135 (Fig. 22). Thus, the
coefficient storage unit 135 needs a storage area for storing the

downl oaded tap coefficients. 10 The coefficient storage unit 135 is thus
provi dedLai¥h, besides a storage area for storing the mninmum required
tap coefficients (for the TV signal processor 106, for exanple,
conposi t e/ conponent conversion tap coefficients for inplenenting the

m ni munl r equitr etigfahcpiore of indeagdashgnal £db Processhtg 196) inwutst or age
area for storing the downl oaded tap coefficients. In this case, when the
downl oagegnsap compficiepi s are not used, the storage area of the
coefficient storage unit 135 is wasted. The coefficient. storage unit 135

s thus 20 paowédedodiidbddier i IOARE LAY 100 SLALA0E G ea, ang e stores,

in this storage area, the mninumrequired tap co cients. [n order to

use_dowggﬁgggguégp coefficients,

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.




t he downl oaded coefficients are stored in the coefficient storage unit 135
by overwriting the storage area. 25 In this.. case,. wheny) §hgdemdogaded
.tap coefficients 21 Septenber 2005 - 101 becone. unnecessary (for exanpl e,
when an el ectrical .connection with another el ectronic apparatus is.
broken), the coefficient storage ul@3 135 again nust store. the pre-stored
.tap coefficients. 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 coefficients. This can be
per f or nBd byThe asigmall catedebyitdeasiod tetus i ecdrdfig. td5c1prwvE di ng a

st orage nedi um such as an HD (Hard Di sk) 107 connected with 10 the sel ector

104. | nwieéheln Wl Sorfthe 10heaskorREngaP tioehidbien $r ithet Regnagef fi ci ent
storage unit 135 may be maintained in the HD 107. Basically, the single -

coef f i chepte JBIRYE Ynd 630 ih Ldhe. sogf f&&&%ét@i@ﬂ&ﬁ”&f&%i t he

enbodi nent of Fig. 25 15 stores one set o p coefficients. en one set
- of tap LCien taored .i,n t single coefficient nmenory 163,
due to gpﬁ(g%%%é%u%%%@g%w(%lk%g %Jf%%% t#gaoneﬁq?acrie 6t &1%r ge nunber of

cl asses, one g%e)é of tap coefficients may be stored in a plurality of

coef fi cPERTESTH -FkHtties anong the coefficient nemories 1631 to 163N

Al 't hough a case in which_an inmage is processed has. been
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.




described in the present enbodi ment, the present invention is applicable to
a case in which audio or the like is processed.. 25 21 aggﬁ - -
102 Industrial Applicability As described above, accordfgggto t %%@egsent
invention, whether or not another apparatus is connected is determ ned. The
function of processing an input sigh@d changes between a node in which the
ot her apparatus is connected and a node in which no apparatus is connected.
"~ Accordingly, a plurality of apparatuses. can cooperate in sharing the task
of processing the input signal to achieve a processing result of higher
qual i t y5t hanThaatiachl epedcbdbysingepenaent ud Oa Pt oc@ssd Ngo byl Aimwingl e
apparatus. According to the present invention, an electronic apparatus.

whi ch opreatis tHidependenhhynanss WHidbinehudasrabr h&asthoOnR ngirgnal
termnal, which is exposed to the outside, for receiving or outputting a

signal kspstaned dohraceaul byen Ioomhianadnoldas, sand gaonaection term na

~included in a connection panel in the holder I's connected with the signal
term nal, ﬁg Bt el ectroni.c apparatus. Accord the el ectronic apparatuses are
. ppar . . . ! h
easily. connected with each other. According to the present invention, a
first face .20 ..includes a first term nal connecting with a connection

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.




termnal included in a connection panel of a storage rack having, in a
hol der,. the connection panel including the connection tegfRifahbé2008
electrically connected with a signal termnal of an el ectroni'c apparatus.
second face 25 includes a second term nal connecting with the signal 21
Sept enber 2005 - 103 terninal of th@7electronic apparatus which operates
i ndependently and which includes at | east one signal termnal, which is
exposed to the outside, for receiving or outputting a signal. Accordingly,
when the electronic 5 apparatus is stored in the storage rack,. the

el ectr ofli. cThappagatilispscaesskagi dypapavest edcwrdingach otddtfi.1 According to

the present invention, a storage rack is provided including at |east one

cavi ty- shapednhehderifnal ptocéHging wbestroshsrapPay at us which operates
i ndependently 10 and which includes at | east one signal termnal, which is

exposed to tBBcQutsi 88 t59" cLOELEVING RE2 QL PUL tLNG - 251 ghal - gRd a.

connection panel which .is in the holfder and which has a ‘connection

term nalconpegti Lt h i i t he_ el ectronic apparat us.
According%y, ?ﬁe %?%%%%bné%gﬁgéggﬁgr%.%£1§$% g%%i @ %%%ﬁﬁ&ﬁn With each

ot her. A%cgrginﬁ.n %O thg.grqﬁent i nvention, signal processing neans for
per f or P hG-SF GhEFBF oREESH AT nEftifes an arithmetic operation unit for
perform ng an_arithmetic operation usin tap coefficients and an input

“signal. The GFRPRANRRP ce¥tracting means 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.

A




20 operation. unit perforns signal processing in accordance with first and
second functions w thout. changing the physical configurgfkgfieber20f5" CUi t
for perform ng 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 proct@ssing an input signal, conprising:
detection neans for detecting the connection to other apparatus; signal
processi ng neans capable of perform ng signal processing. of the first
function and %he secoEd function to the input signal; and control neans
for chafigi ng hieSFERELI BROGFSEhRI sPERAF 2t PF o eSS A FrebhsCHaERd’ on t he
~connection to other apparatus wherein at |east a part of the signal
processFR§TeABafsPlLETasedYi af bbYReshel staharopf beeseihg @fethe first
function and the second function. 2. The signal processing apparatus
accor di nagteéneHabm lecarnhegephurad papos sf gnafirst prockssedidya both the
signal processing neans and the ot her apparatus. 21 Septenber 2005

and a second quality data, the guality of the first

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.




105 3. The signal processing apparatus according to claim?2, wherein the
control neans changes the function of the signal processpngcheaRS BPBsas to
inprove 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 processingldgans and the ot her 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 pr.pcessing. apparatus _according to claim1, _further conprising
connect?ﬁg négﬁsSf%?g%oﬁggg?Fﬁbn?hQPB?E@EHSa%%%?ﬁ?h%? Wher e the detecting
“nmeans detects whether or _not the other apparatus is connected to the
connect VREEFeand'e FPnEEpleRBans 2004 4o6ls & TRECsFaRYl Lo cdsdidly appar at us
according to claim1, wherein the detecting neans detects whether or not

t he ot hepefhpkandisud reonihiet edtatde. connection neans is a specific
apparatus. 6. The signal processing apparatus according to claiml,

wherein the signal processing nmeans has circuits to be used in the signa
processing of the first function and the second function. 21 Septenber

2005 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.




107 7. The signal processing apparatus according to claim1, wherein the
signal processing neans conprises: prediction tap extract'gpgeﬁf&ggé.zfogg
extracting, from the input signal, prediction taps for use in conputing a
predeterm ned predicted value; class tap extracting neans for extracting,

- fromthe input signal, a class taplI®or use in perform ng predetermn ned
classification; classification nmeans for performng the classification on
the basis of the class tap; tap coefficient obtaining neans for obtaining

tap coekficlents: corr ing t cl.ass code generated as result of
the cl aggifi@g‘?i%lrﬁq‘oﬁlhg’s‘f%%%géég?fug %rn%%usoe%%&rd%&ﬁemt ‘égaw arni ng
o opr oc_essi}qg an g,‘pr edi %ti gn nmeans for, conputing the gr edeterm ned predicted
val ue o' The hadi®s SORCERE FEPRE 0eTFF el CEdPResPERENHE XD t he cl ass code
and the, prediction taps. 21 Septenber 2005 108 8. The signal processing
appar at h’gdja‘&ro‘rrw gSt SUBFALER 70 e dihera apparat s ytoim tifjse othert ap
coefficients are obtained by learning plural pairs of a first quality data
and a sk tdiralaindy changest bee quaidttiprofoft hbef Bighal quadddssidat a i s hi gher
- than that of the quality of the second quality data and the control neans
changesngdrgs on the basis of the function information.

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.




|

function of the signal processing nmeans by controlling the type of tap
coefficients to be used by the signal processing neans. 91 gdfiembionak
processi ng apparatus according to claim8, further conprising storage
means for storing the plurality of types of tap coefficients. 21 Septenber
2005 109 10. The signal processing hb%aratus according to claim8, wherein
the control neans downl oads a necessary type of tap coefficients fromthe
outside. 11. The signal processing apparatus according to claim@8, wherein
t he contgol : a j the_s] I I ssing neans by
controlﬁ?hg gﬁggg?ggc?ggée%gg?ﬁgﬂgﬁgggc?%ﬁth3%%9%? ﬁ%cgggﬁégtap to be
used by nal. _processing neans. 12. The signal processing apparatus
accordiﬁégggg%ﬁgiﬁ?f,prﬁﬁg?g?ﬁgtﬁ% oAt T of AB2hs Eﬂ%ﬂgé@lT%é function of
t he signal rocessing means _on the basis of a function of the other
appar at us. deE@BFéﬂﬁeFt?ﬁoﬁf1§%t?%?lﬁ%et§?gﬁ%mn%?E%%%s?%g0%$%%ratus
according to claim12, wherein the control neans receives function
i nf or re®PBAT2FRA7 cating the function of the other apparatus fromthe other
appar atus and changes the function of the signal processing

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




means on the basis of the function information. 14. The signal processing
apparatus according to claim1, further conprising supplyi Bet&RBER00ST
supplying function information indicating the function of the signal
processing neans to the other apparatus. 21 Septenber 2005 111 15. ‘A
signal processing nethod for a signbl2processing apparatus for processing
an i nput signal, conprising: detecting step of detecting the connection to
ot her apparatus; a signal processing step of perform ng signal processing
of the first function of the second function to the input signal; and a
.control stepwbérehangnnght¢heifunttpoocefsihe stgpakit Ppsocessarng based on
the connection to the other apparatus; wherein in the signal processing

step atokeastcpats ObrChighthl SpfOke st angl i Prosegsimdbdsn uged in both the
signal processing of the first function and the second function. 16. A

progransighatagsbbs 81 cONHH Ehe { £ POF T AL Sl 9Pk PERCESSLANG  fOor processing
an i nput signal, conprising: detecting step of detecting the connection to

ot her .QEHEE§§H?? a signal processing step of perform ng signal processing
of the first function or the second function to the input signal; and

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.




a control step of changing the function of the signal processing step

based on the connection to the other apparatus 21 Septenpe ?%%
wherein in the signal processing step at |east part of g?réﬂﬁggﬁ oragigna

processing is used. in both the signal processing of the first function
and the second function. 17. A recbidi ng nmedi um having recorded therein a
program for causing a conputer to perform signal processing for
processing an input signal, the programconprising: detecting step of
detecting the connection to other apparatus; a signal processing step of
perfornileg skgBabnapr peeassBgngf styBeehi eshpfuschyont oretbe seeond function
to the input signal; and a control step of changing the function of the

- signal aprHOGESShATshasEY ]_990&8@5%95'“5}?5&9&&%%h@oPtﬁ%cé‘é’Q%&té&%? wher ein

in the signal processing step at |east part of circuits for signal

PreCesaRot Pl rbglel P el ageh g ghal e Lbaly et on, one
ConpriSggga%gthgggteggﬁséomprises:
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.




- and second signal processing apparatuses for processing an input signal,
wherein the first and second signal processing apparatusessga&ih&@upsi ses:
detection neans for detecting the connection to other apparatus; signal
processi ng neans capabl e of perform ng signal processing of the first
function and the second function tdiéhe 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 both the signal processing of the first

functi on9andThhessgaandplkunetsong 2¢sbent 8806Fd2095:4141408x THe signal
processi ng system according to claim15, wherein the signal processing

means CQRBEESASthB 8dhRLL OPrbaRsEXhEARLLAY E&ﬁﬁﬁé@é:ex”aﬁi ng, from the
i nput signal, prediction taps for uSe in conputing a predeterm ned '

bredi vted vibeaicles tap extEacting AEans Lo extiacling, fram b oot

signal, a class tap I n"per predet’erm ne assification
ClassiTLeatiRPulPansal?] BRLLOLILDY LS, CRAPSLLL oBY! SO0y f1e, Past s of the
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.




tap coefficient obtaining neans for obtaining tap coefficients
corresponding to a class code generated as a result of t PESEPt@abdrioost i on
the tap coefficients, being generated by |earning processing; and

predi cti on means for conputing the ﬁggdeternlned predi cted value fromthe
tap coefficients corresponding to t cl ass code and the prediction taps.
21 Septenber 2005 115 20. The signal processing system according to claim
18, wherein one of the first and second signal processing apparatuses
operates i ndependently and has at | east one signal termnal, which is
exposed2® o thee ozt ghalk, pforesseei yyagenraoud pdind ngo ackdgnalg, and t he one
of the signal processing apparatuses is stored in a storage rack

conpri silngre ot deassd otiee hpl et 4md t hecshapei §lap gavidysfy storing the
one of the signal processing apparatuses; and a connection panel i ncluding

- a_connegbhora t@fdi Nahe CANDSCI AL M Adni e Sh@Ndls ter mdade ofpd he one of the

si gnal processing apparatuses, the connection panel belng provided in the

hol der . 5 235 aﬂh@eﬁhﬂxﬁ?i %@f@éfﬁ%;?g@g%ﬂ% '&Qtéfd | i m 20, wherein

the storage rack 1 ncludes p ers, ‘t he ot her one of the

first a@%hé%%%ﬁ&’é& &Eputtlng 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
'pfocéssing 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.




processi ng appar atuses operates independently, has at |east one signal
termnal, which is exposed to. the outside, for receiVving Qn&QHbRYHbE Ng a
signal, and is stored in the storage rack. 21 Septenber 2005 116 22. The
si gnal processing systemaccording to claim20, wherein the other one of
the first and second signal procesksitg apparatuses is incorporated in the
storage rack. 23. A signal processing apparatus for performng

predet ermi ned signal processing of an input signal, conprising: connection
means to which other connection apparatus is connected; detection neans
for det@é¢tinghehelconheerdorss ot hiestemppacatdsng signalajmo2@ssi ng means
capabl e of performng signal processing of the first function and the
second ¥hacetionthé cother i opaitosignal £ bystanaad i $doetd csDpesrti on using the
i nput signal and tap coefficients prepared in advanced; and 21 Septenber

2005 1lgreeat s Dhg nBensrd Oisehangi s AsoFaned | on ©le thesigoal  processing
based on the connection to other apparatus; wherein the signal processing:

means cpqpki ses:

_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




 processing tasks to be shared with
- associated with tQ&eLHQ%hE%” ID of .15 the %oggéiant el ectron

a storage unit for storing the tap coefficients; and an arithnetic
operation unit for performng, under the control of.the gogdst@hvdreans. the
arithnetic operation wusing the tap coefficients and the input signal, and
at least a part of the signal processing neans is used in both the. signal
processing of the first function ahd/the second function. 21 Septenber
2005 - 118 SI GNAL PROCESSI NG APPARATUS, STORAGE RACK, AND CONNECTI ON
APPARATUS ABSTRACT A controller 112 checks and determ nes whet her or not

an electronic apparatus 11 is electrically connected. Wen a TV signal
processor 1l06onsrabtneanneteedchanaiog heie fpparatusof itles ,sidreakl ectronic
apparatus 11, a signal processing circuit 113 perforns normal signal
processpngcesWeqn baeed\osignal cpineessor Hd06otise € et etlid 0 anot her

-apparatus, i.e., the electronic apparatus 11, the TV signal processor 106
cooperat es Wihdréhe €0 Ad1 6hLstd oM g I APPaUr RS assi f they were a
singl-e apparatus and perforns opti mal processing of an input signal. In an

ID table stored jndhg,cqms %bgrs%%émgg%%§ﬁ§ﬁ%@ge%95 Ll on ,concerning

eélectroni ¢ apparatus is

8ni- gl gctronig apparatus.

ic operation uni
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.
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SIGNAL PROCESSING APPARATUS, STORAGE RACK, AND
T CONNECTION APPARATUS

ABSTRACT

A controller 112 checks and determines whether or not
an electronic apparatus 11 is electrically connected. When
a TV signal processor 106 is not connected to another |
5. apparatus, i.e., the electronic apparatus 11, a signal

processing circuit 113 performs normal signal processing.

When the TV signal processor 106 is connected to another
-apparatus, i.e., the electronic apparatus 11, the TV signal
processor 106 cooperates with the.compliant electronic

10  apparatus as if they were a single apparatus and performs
optimal procering of an input signal. In an ID table
stored in the controller 112, prdcessing information
concerning processing'tasks to be shared with the compliant
electronic apparatus is associated with the function iD of

15 the compliant electronic apparatus.

FIG. 20



