
21 September 2005 .DESCRIPTION  SIGNAL. PROCESSING APPARATUS, STORAGE RACK,
AND CONNECTION  APPARATUS Technical Field The present -invention -relates
to signal processing  apparatuses, and more particularly relates to a
signal  processing apparatus for-enabling, when a plurality of apparatuses
are connected with 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
achieved by  independent processing by a single apparatus. Furthermore,
the present invention relates to storage. racks and .15 connection
apparatuses, and more particularly relates to a storage rack and a
connection apparatus for easily connecting electronic apparatuses, e.g., AV
(Audio Visual)  apparatuses, with each other. 20 Background Art For
example, digital VTRs (Video Tape Recorders) and  DVD (Digital Versatile
Disc) players are used by connecting them to television sets for viewing
and listening to images  and audio played. Specifically, 'images and audio
played by 25 .a digital VTR or, the like are supplied to a television set,
21 September 2005 and the images are displayed on a screen, and the audio
is  



output from a speaker. As described above, when the television set outputs
the  images and audio played.by the digital VTR, some of signal  5
processing circuits included in the television set do not particularly
perform processing. In other words, for example, when a component signal is
output from the digital VTR, a signal processing circuit for  converting a
composite signal into a component signal in the  10 television set is not
particularly required to perform processing and thus idle. As described .
above, when the television set and the  digital VTR are connected with each
other, if a signal processing circuit included in the television set and a
15 signal processing circuit included in the digital VTR cooperate in
sharing. the task of processing a signal such as  an image or audio, a
higher-quality image and audio can be  offered to a user'. At the same
time, for example, AV apparatuses such as  20 the digital VTR, the DVD
player, and the television set operate independently. In order to
view/listen. to images  and audio played by the digital VTR and the DVD
player, the digital VTR and the DVD player need to be connected to the
television set. 25 In other words, the, digital VTR, the DVD player, and 21
September 2005 3 



the television set are generally provided with, at the back thereof,
terminals, which are exposed to the outside, for  receiving or outputting
images and audio. Output terminals  of the digital VTR and the DVD player
and input terminals of  the television set are connected with one another
by  predetermined cables, thus allowing images and audio played  by the
digital VTR and the DVD player to be output from the  television set. For
example, when two AV apparatuses are connected with  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. 21 September 2005 



4 According to a first aspect of the present invention,  there is provided
a signal processing apparatus for  processing an input signal, comprising:
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. 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
function and the second function. 21 September 2005 5 



According to a third aspect of the present invention,  there is provided a
program for causing a computer to  perform signal processing 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 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 processing of the  first function and
the second function. 21 September 2005 6 According to a fourth aspect of
the present invention,  there is provided 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; 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 comprising at  least 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  signal
processing means is used in both the signal  processing of the first
function and the second function. 21 September 2005 7 According to a sixth
aspect of the present invention,  there is provided a signal processing
apparatus for  performing predetermined signal processing of an input
signal, comprising: connection 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 control means for  



changing the function of the signal processing based on the  connection to
other apparatus; wherein the signal processing  means comprises: a storage
unit for storing the tap  coefficients; and an arithmetic operation unit
for  performing, under the control of the control means, the  arithmetic
operation using the tap coefficients and the  input signal, and at least a
part of the signal processing  means is used in both the signal processing
of the first  function and the second function. 21 September 2005 8
According to aspects of a signal processing apparatus,  a signal processing
method, a program, a recording medium,  and a signal processing system, it
may be determined whether  or not another apparatus is connected. The
function of  processing an input signal may be changed between a mode in
which the other apparatus is connected and a mode in which  the other
apparatus is not connected. 21 September 2005 9 According to another
embodiment of the signal  processing apparatus of the present invention,
signal  processing of an input signal in accordance with a first or second
function is performed by an arithmetic operation using  tap coefficients,
which are computed in advance by learning,  and the input signal. In
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 21 September 2005 - 10  with the first
and second functions without changing the  .physical. configuration of a
circuit. for performing. processing specialized in one processing step.
Brief Description of. the Drawings Fig.. 1 is a perspective view showing an
example of the  configuration of an embodiment of a bay-structure
television set according to the present invention. Fig. 2 is a perspective
view showing the bay-structure 10. television set having electronic
apparatuses stored therein.  Fig. 3 is a plan view showing an example of
the configuration of an in-bay connection panel 5. Fig. 4 is a perspective
view of an electronic apparatus  11 (12) viewed from the backside. 



15 Fig. .5 is a perspective view showing an example of the  configuration
of a bay adapter box 14. Fig. 6A is a plan view showing an example of the
configuration of an adapter internal connection panel 15A. Fig. 6B is a
plan view showing an example of the 20  configuration. of an adapter back
panel 15B. Fig. 7 is a perspective view showing the bay adapter box 14
having a removable back panel 15.. Fig. 8 is a perspective view showing the
bay adapter  box 14 having the removable adapter back panel 15B. 25 Fig. 9
is a perspective view showing an example of the 21 September 2005 - 11
configuration of the back panel 15 having movable terminals.  Fig. 10 is a
sectional view showing the. back panel 15  having the movable terminals.
Fig. 11 is a sectional view showing the back panel 15  having the movable
terminals.. Fig. 12 is a perspective view showing another example of the
configuration of the back panel 15 having the movable  terminals. Fig. 13
includes perspective views showing yet another  10 example of the
configuration of the back panel 15 having the  movable terminals. Fig. 14A
is a perspective view showing an example of  the configuration.of a
connection plate 81. 



Fig. 14B is a perspective view showing an example of  15 the configuration
of a patch plate 83. Fig. 14C is a side view showing an example of the
configuration of the patch plate. 83. Fig. 14D is a plan view showing an
example of- the  configuration of the patch plate 83. 20 Fig. 14E is a
perspective view showing an example of- the configuration of
current-carrying sections 89. Fig. 15 is a block diagram showing an example
of the electrical configuration of the bay-structure television set. Fig.
16 is a block diagram showing an example of the  25 configuration of a TV
signal processor 106. 21 September 2005 12  Fig. 17 is a block diagram
showing an example of the  configuration of the electronic apparatus 11
(12). Fig. 18 is a flowchart describing processing by the TV  -signal
processor 106 (electronic apparatus 11 (12)) Fig. 19A is a diagram for
describing independent  processing by the TV signal processor 106. Fig. 19B
is a diagram for describing independent processing by the electronic
apparatus 11. Fig. 20 is a diagram for describing cooperative 10 processing
by the TV signal processor 106 and the electronic  apparatus 1.1.. . Fig.
21 is a..flowchart describing cooperative  



processing performed by the TV signal processor 106 and the  electronic
apparatus 11. 15. Fig. 22 is a diagram showing an example of the
.configuration of a signal processing circuit 113. Fig. 23 is a block
diagram showing an example of the  configuration of a learning apparatus
for learning tap  coefficients to be stored in a coefficient storage unit
135. 2'0 Fig.. 24 is.a flowchart describing learning processing by the
learning apparatus. Fig. 25 is. a.block diagram showing 'an example of the
configuration of the coefficient storage unit 135. Fig. 26 is a flowchart
describing processing by the  2.5.' signal processing circuit 113 including
a, classification 21 September 2005 - 13  adaptive processing circuit. Fig.
27A is a diagram for describing independent  processing by the TV signal
processor 106. Fig. 27B is a diagram for describing independent processing
by the electronic apparatus 11. Fig. 28 is a diagram for describing
cooperative  processing by the TV signal processor 106 and the electronic
apparatus 11. Fig. 29 is a block diagram showing an example of the.  10
configuration of an embodiment of a computer according to  the present
invention. 



Best Mode for Carrying Out the Invention Fig. 1 is a perspective view
showing an example of the 115 configuration of an embodiment of a
bay-structure television  set according to the present invention. A TV
(Television) rack 1, which is a casing of the  apparatus, is provided with
a CRT (Cathode. Ray Tube) 2' at  the center of-the upper portion of the
front face and L 20 (Left) channel and R (Right) channel speakers 3 on the
left  and right of the CRT 2. The lower portion of the front face of the TV
rack 1 is  provided with six bays 4A, 4B, 4C, 4D, 4E, arid 4F. Hereinafter,
the bays 4A to 4F are referred to as the bays 4 25 when it is unnecessary
to distinguish. one from the others. 21 September 2005 - 14  The bays 4 are
formed in the shape of cavities so as to  store electronic apparatuses such
as a digital VTR and a DVD player which operate  independently and which
have at least  one signal terminal, which is exposed to the outside, for
receiving or outputting signals. The internal front face of  each of the
bays 4 is provided with an in-bay connection  panel 5 (Fig. 3), which will
be described below, having a connection terminal connecting with a signal
terminal of an  electronic apparatus stored in each of the bays 4. 10 A bay
4G, which is also formed in the shape of a cavity, is provided at the right
front side of the top face of the  



TV rack 1. Whereas the bays 4A to 4F are shaped as large  cavities so as to
store relatively large electronic apparatuses such as the digital VTR, the
bay 4G is shaped as  .15 a small cavity so as to store a relatively small
electronic  apparatus such as a cellular phone or a PDA (Personal Digital
Assistant). The interior of the bay 4G is provided  with an in--bay
connection. panel having a connection terminal connecting with a signal
terminal of an electronic apparatus 20 stored therein. Since the in-bay
connection panel in the bay 4G connects with the signal terminal of the
small  electronic apparatus such as the cellular phone, the in-bay
connection panel in the bay 4G differs from the in-bay  connection panels 5
in the bays 4A to 4F, which. connect with 25 the signal terminals of the
large electronic apparatuses 21 September 2005 - 15  such as the digital
VTR. Fig. 2 is a perspective view of the bay-structure  television set
shown in Fig. 1 in which electronic  apparatuses are stored in the bays 4.
5 In the embodiment of Fig. 2, electronic apparatuses 11  and 12 are
stored. directly in the bays 4A and 4D, and an  .electronic apparatus 13
stored in a bay adapter box 14 is  stored in the bay 4B. Specifically, the
electronic apparatuses 11 and 12 are 10 electronic apparatuses compliant
with the bay-structure 



television set (for example, electronic apparatuses manufactured by the
same manufacturer as that of the bay- structure television set). Without
the use of. the bay adapter box 14, the electronic apparatuses 11 and 12
can be  15 stored directly in the bays 4. In contrast, the electronic
apparatus 13 is an electronic apparatus not compliant with the
bay-structure  television set (for example, an electronic apparatus
manufactured by a manufacturer different from that of the 20 bay-structure
television set). By using the bay adapter.box  14, the electronic apparatus
13 can be stored in the bay 4.  The apertures of the bays A (the same
applies to the bay 4G) can be provided with covers, similar to that
provided at a tape insertion slot of a VTR. In this case,  25 : the dust
can be kept out of the interior of the bays 4 21 September 2005 - 16
having no electronic apparatus stored therein. Fig. 3 is a plan view
showing an example of the  configuration of the in-bay connection panel 5
provided on  the internal front face of each of the bays 4. 5 The in-bay
connection panel 5 has terminals for  exchanging signals among electronic
apparatuses,. such as RGB  (Red, Green, and Blue) output terminals 21, RGB
input  terminals 22, audio output terminals 23, audio input  terminals 24,
an output S (Separate (Special/Super)) 



10 terminal 25, an input S terminal 26, an IEEE (Institute of  .Electrical
and Electronics Engineers) 1394 terminal 27, a  USB (Universal Serial Bus)
terminal 28,. and a power terminal 29. The RGB output terminals 21 are
terminals for 15 outputting RGB signals, which are image signals (image
data)  obtained by the bay-structure television set, to an  electronic
apparatus stored in the bay 4. The RGB input  .terminals 22 are terminals
for inputting . RGB: signals output  from the electronic apparatus stored
in the bay 4 to the 20.. bay-structure. television set. The audio output
terminals 23.  are terminals for outputting L and R channel audio signals
obtained by the bay-structure television set to the  electronic apparatus
stored in the bay 4. The audio input terminals 24 are terminals for
inputting Land R channel 25 audio signals output from the electronic
apparatus stored in 21 September 2005 - 17  the bay 4 to the bay-structure
television set. The output S terminal 25 is a terminal for outputting a
luminance signal  and a color signal, which are image signals obtained by
the  bay-structure television set, to the electronic apparatus 5 stored in
the bay 4. The input S terminal 26 is a terminal  for inputting a luminance
signal and a color signal output  from the electronic apparatus stored in
the bay 4 to the  bay-structure television set. The IEEE 1394 terminal 27
is 



a terminal for performing communication compliant with the  10 IEEE 1394
standard between the bay-structure television set and the electronic
apparatus stored in the bay 4. The USB  terminal 28 is a terminal for
performing communication  compliant with the USB standard between.the
bay-structure  television set and the. electronic apparatus stored in the
.15 bay 4. The power terminal 29 is a. terminal for supplying  power from
the bay-structure television set to the  electronic. apparatus stored, in
the bay 4. In the embodiment of Fig. 3, the RGB output terminals  21, the
RGB input terminals 22, the audio output terminals 20 23, the audio input
terminals 24, the output S terminal 25,  the input S terminal 26, the IEEE
1394 terminal 27, the  USB  terminal 28, and the power terminal 29 are
disposed on the  in-bay connection panel 5 at predetermined positions. Fig.
4 is a perspective view of an example of the .25. configuration of the
electronic apparatus 11 (12) compliant 21 September 2005 - 18  with the
bay-structure television set, which is viewed from the backside. A back
panel of the electronic apparatus 11 is provided  with RGB input terminals
31, RGB output terminals 32, audio  input terminals 33, audio output
terminals 34, an input S  terminal 35, an output S terminal 3,6,. an IEEE
139.4 terminal  37, a USB terminal 38,: a power terminal 39, and the like. 



The bays 4 of the bay-structure television set are each formed with a size
capable of storing the electronic 10. apparatus 11. The RGB output
terminals 21 to the power  terminal 29 of the in-bay connection panel-5 are
disposed at  positions to be electrically connected with the RGB input
terminals 31 to the power terminal 39 of the electronic apparatus 11 when
the electronic apparatus 11 is stored in 15 the bay 4. Accordingly, the
electronic apparatuses 11 and 12 compliant with the bay-structure
television set are designed to be electrically connected with the
bay-structure television set without using cables by simply storing, by a
20. user, the electronic apparatus 11 in the bay 4. By storing-the
electronic apparatuses 11 and 12 in the -bays 4 of the bay-structure.
television set, the electronic apparatuses 11 and 12 are electrically
connected with each other via the bay--structure television set.
Accordingly,  25 the electronic apparatuses 11 and 12 can be electrically
21 September 2005 - 19  connected with each other without using cables by
simply storing, by the user, the electronic apparatuses 11 and 12 in the
bays 4. As described above, electronic apparatuses can be  electrically
connected with each other by simply storing, by  the user, the electronic
apparatuses in the bays 4. 



When an electronic apparatus stored in the bay 4 is, for example, a
playback-only electronic apparatus, such an  electronic apparatus is not
required to have input terminals  10 for images and audio. At the same
time, the playback-only electronic'  apparatus is not the only apparatus to
be stored in the bay  4.. For example, an electronic apparatus capable of
both  recording and playing signals may be stored. Such an 15 electronic
apparatus is provided with both input terminals  and output terminals for
images and audio. Preferably, the in-bay connection. panel 5 (Fig. 3)
provided in the interior of each of the bays 4 has, at  positions
corresponding-to terminals of all electronic 20 apparatuses that can be
stored in the.bay 4, terminals electrically connecting with the terminals
of the electronic apparatuses. -In this case, some of the terminals
provided  on the in-bay connection. panel 5 may be. idle depending on  the
electronic apparatus stored in the bay 4. However, this .25 is not a
problem. 21 September 2005 - 20 - As described above, the electronic
apparatuses 11 and  12 are compliant with. the bay-structure television
set, and the RGB output terminals 21 to the power terminal 29 of the
in--bay connection panel 5 are arranged at positions to be 5 electrically
connected with the RGB input terminals 31 to 



the power terminal 39, respectively, of the electronic  apparatus 11 or 12
when the electronic apparatus 11 or 12 is  stored in the bay 4. By simply
storing the electronic  apparatuses 11 and 12 in the bays 4, the electronic
10 apparatuses 11 and 12 can be electrically connected with the
bay-structure television set.. In contrast, the electronic apparatus 13 is
not  compliant with the bay-structure television set. When the  electronic
apparatus 13 is stored directly in the bay 4, the 15 terminals of the
electronic apparatus 13 may not be electrically connected with the
corresponding terminals of the in-bay connection panel 5 because the
terminals. are  arranged at different positions. More. likely, any
terminals of the electronic apparatus 13 are not connected 20 with the
corresponding. terminals of the in-bay connection panel 5. The electronic
apparatus 13 not compliant with the bay- structure television set can be
easily and electrically  connected with the bay-structure television set
using the  25 bay adapter box 14. 21 September 2005 21  Specifically, Fig.
5 is a perspective view showing an  example of the configuration of the bay
adapter box 14. The bay adapter box 14 is provided with a cavity-shaped
slot 14A so as to store the electronic apparatus 13 from the  



.5 front side thereof. The electronic apparatus. 13 is stored in the bay
adapter box 14, and the bay adapter box 14  containing the electronic
apparatus 13 is stored in the bay  4 of the bay-structure television set.
Accordingly, the  electronic apparatus 13 is electrically connected with
the  10, bay-structure television set. Specifically, the back section of
the bay adapter box  14 is provided with a back panel 15. The back panel 15
includes an in-adapter connection panel 15A whose front side  faces the
slot 14A side and an adapter back panel 15B whose 15 front side faces the
backside of the bay adapter box 14. In  other words, given that the slot
14A side of the bay adapter  box 14 is the front, the in-adapter connection
panel 15A is  provided at the front side and the. adapter back panel 15B is
provided at the backside. 20 Fig. 6 includes plan views showing examples of
the configurations of the in-adapter connection panel 15A and  the adapter
back panel 15B. As in the electronic apparatus 13, the in-adapter
connection panel 15A has corresponding connection terminals  25 at
positions to be connected with signal terminals provided 21 September 2005
- 22  on the back panel of an electronic apparatus not compliant  with the
bay-structure television. set (hereinafter referred  to as a non-compliant
electronic apparatus) when the non 



compliant electronic apparatus is stored in the bay adapter  5 box 14.
Non-compliant electronic apparatuses have signal  terminals arranged at
different positions, for example,  depending on the manufacturer. As shown
in Fig. 6A, for  each manufacturer, the in-adapter connection panel 15A has
10 terminals connecting with signal terminals provided on the  back panel
of the non-compliant. electronic apparatus manufactured by each
manufacturer, the terminals of the in- adapter connection panel 15A being
arranged at. fixed  positions corresponding to the signal terminals of the
non .15 compliant electronic apparatus. Fig. 6A shows in-adapter
connection panels; 15 for noncompliant electronic  apparatuses manufactured
by manufacturers A, B, and C. In contrast, as shown in Fig.. 6B, the
adapter back panel 15B has RGB input terminals 41 to a power terminal 4'9
20 at fixed positions corresponding 'to the RGB output terminals 21 to the
power terminal 29 provided on the in-bay connection panel 5 (Fig. 3) in the
bay 4. By storing the  bay adapter box 14 in the hay .4 so that the adapter
back .panel 15B can face the in-bay connection panel 5 in the b y 25 4, the
RGB input. terminals 41 to the power terminal 49 21 September 2005 23
provided on the adapter back panel 15B are..electrically:  



connected with the RGB output. terminals 21 to the power  terminal 29.,
respectively, provided on the in-bay connection panel 5 in the bay 4. 5 The
terminals provided on the in-adapter connection  panel 15A are connected
with corresponding ones of the RGB input terminals 41 to the power terminal
49 provided on the  adapter back panel 15B. Even a non-compliant electronic
apparatus can be electrically connected with the bay 10 structure
television set (and, furthermore, with another  electronic apparatus stored
in the bay 4 via the bay- structure television set) by storing the
non-compliant  electronic apparatus in the bay adapter box 14, having the
in-adapter connection panel 15A corresponding to the non 15 compliant
electronic apparatus and by storing the bay adapter box 14 having the
non-compliant electronic apparatus  stored therein in the bay 4.
Accordingly, the user can easily establish a connection with a
non-compliant electronic apparatus. 20 As described above, the
non-compliant electronic apparatus can easily be connected with the
bay-structure television set via the bay adapter box 14. In this case,  the
user must prepare the overall bay adapter box 1.4 having  the in-adapter
connection panel 15A corresponding to the 25 non-compliant electronic
apparatus.. 21 September 2005 - 24 - 



For example, as shown in Fig. 7, the bay adapter box 14  can be formed
using the removable back panel 15, which can  be removed from the remaining
section. In this case, the user is not required to prepare the overall bay
adapter box 5 14 for each manufacturer of non-compliant electronic
apparatuses. It is only necessary to exchange the back  panel 15. In this
case, the non-compliant-electronic  apparatus may be stored in the bay 4
while, the terminals provided on the in-adapter connection panel 15A of the
back 10 panel 15 are engaged (connected) with the terminals on the backside
of the non-compliant electronic apparatus. In other words, the
non-compliant electronic apparatus may be connected with the bay-structure
television set by storing,  in the bay 4, the overall bay adapter box 14
having the non 15 compliant electronic apparatus stored therein.
Alternatively, the non-compliant electronic apparatus may be  connected
with the bay-structure television set by storing,  in the bay 4, along with
the non-compliant electronic  apparatus, the back panel 15 having the
in-adapter 20 connection panel 15A connected with the non-compliant
.electronic apparatus. The back panel 15 may be formed'by integrating the
in- adapter connection panel 15A and the adapter back. panel 15B.
Alternatively, the in-adapter connection panel 15A and the 25 adapter back
panel 15B can be removable. 21 September 2005 



-- 25  For example, as shown in Fig. 8, the back panel 15 may  be formed so
that only the adapter back panel 15B is removable from the bay adapter box
14. In the embodiment of Fig. 8, the removable adapter back  5 panel 15B is
provided with a male pin group 16B including a  plurality of male pins, and
the bay adapter box 14 is  provided with a female pin group 16A including a
plurality  of female pins. when the bay adapter back panel 15B is  attached
to the bay adapter box 14, each male pin forming 10 the male pin group 16B
of the adapter back panel 15B is  .engaged with the corresponding female
pin forming the female pin group 16A of the bay adapter box 14, thus
electrically  connecting the bay adapter back panel 15B and the in-adapter
connection panel 15A of the bay adapter box 14 with each :15 other. In
other words, the RGB input terminals 41 to the power terminal 49 provided
on the adapter back panel 15B are  electrically connected with
predetermined male. pins forming  the male pin group 16B, and the terminals
provided on the,  in-adapter connection panel 15A are electrically
connected 20 with predetermined female pins forming the female pin group
16A. Engaging each male pin forming the male pin. group 16B  of the adapter
back panel. 15B with the corresponding female pin forming the female pin
group 16A of the bay adapter box  14. allows the RGB input terminals 41 to
the power terminal 25 49 provided on the adapter back panel 15B to be
electrically 



21 September 2005 26  connected with the corresponding terminals provided
on the  in-adapter confection panel 15A via the female pin group 16A  and
the male pin group 16B. As described above, in a case in which the
in-adapter 5 connection panel 15A has connection terminals connecting  with
signal. terminals of a non-compliant. electronic  apparatus manufactured by
each manufacturer at fixed  positions corresponding to the positions of the
signal  terminals, for example, as shown in Fig. 7, even when the LO back
panel 15 is removable, it is still necessary to have he back panel 15 with
the in-adapter connection panel 15A  having the connection terminals at the
fixed positions corresponding to the positions of the signal terminals of
.the non-compliant electronic apparatus manufactured by each  L5
manufacturer. Fig. 9 is a perspective view showing an example of the
configuration of the back panel 15 conforming to. non ?0 compliant
electronic apparatuses manufactured by a plurality  of (or all)
manufacturers. Specifically,.in the embodiment of Fig. 9, terminals 53  and
54 which are. provided on the in=adapter connection. panel  15A and which
connect to signal terminals of a non-compliant  electronic apparatus are
movable. In other words, the 



terminals -5.3 and 54 can be moved to positions connecting to ?'5. the
signal terminals of the non-compliant -electronic 21 September 2005 2 7 -
apparatus. In the embodiment of Fig. 9, only the two terminals 53  and 54
are shown on the in-adapter connection panel 15A in order to simplify the
drawing. 5 In the embodiment of Fig. 9, the in-adapter connection  panel
15A is made of a plurality of slit plates 51.  Specifically, the slit
plates 51 are formed by, for example, conductive flat plates (thin films).
Each of the slit plates 51 has slits (holes) 52 arranged in a grid- The  10
terminal 53 (54) can be moved. along the slits 52 in the directions
indicated by the arrows of Fig. 9. .Fig. 10 is a sectional view of a side
face of the in- adapter connection panel 15A shown in Fig. '9. Each of the
slit plates 51 is attached between 15 insulators 62. The insulator 62
nearest to-the adapter back  panel 15B is fixed to a bottom plate 61. The
insulators 62  are arranged at intervals larger than those between the
slits 52 provided on the slit plates 51. An insulating film 66 is provided
on the surface of the  20 slit plate 51 nearest to the terminal 53 (54) The
insulating film 66 prevents the terminal 53 or 54 from being  electrically
connected with one:. of the plurality of slits 51  



.nearest to the terminal 53. The terminal 53 (the same applies to the
terminal 54)  25 is provided with a stick-shaped body 63 (67) having a 21
September 2005 28 _ diameter slightly less than the width of each slit 52.
The  body 63 slides along the slits 51 to move the terminal 53 to an
arbitrary position over the slits 51. Contact fittings 64 (68) made of
conductors are fixed  5 to one end of the body 63, to-which the terminal 53
is not  attached.. The contact fittings 64 are brought into contact  with
predetermined-ones of the plurality of slit plates 51. In the embodiment of
Fig. 10, the contact fittings 64  attached to the body 63: of 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 with predetermined ones
of-the RGB input terminals 41 to the  power terminal 49 provided on the
adapter back panel 15B.  Thus, the terminal 53 is -electrically connected
with a 15 predetermined-one of the RGB- inputterminals 41 to the power
terminal 49 provided on the adapter back panel 15B via the  -interior of
the body 63, the contact fittings 64, and the  slit plates 51. The-body 67
of the terminal 54 is shorter than the body  20 63 of the terminal 53..
This allows the contact fittings 68 fixed to the body 67 of the terminal 54
to be in contact 



with the. slit plates. 51 nearer to the: terminal 53 (54) than  the slit
plates 51 touching the contact fittings 64 fixed to the body 63 of the
terminal 53.. Thus, the terminal 53 is  25 electrically-connected with-the
corresponding terminal on 21 September 2005 -- 29  the adapter back panel
15B, and the terminal 54 is  electrically connected with the corresponding
terminal on  the adapter back panel 15B. The body 63 of the terminal 53
(the same applies to the  body 67 of the terminal 54) has an insulating.
film on the  surface thereof. This prevents the terminal 5.3 from being
electrically connected with the slit plates 51 other than  the slit plates
51 touching the contact fittings. 64. One end of the body 63 at the
terminal 53 side is 10 provided with, as shown in Fig. 11, a threaded screw
65. The interior of the terminal S3 is also threaded. The terminal 53 is
screwed into the screw 65 of the body 63. By rotating the terminal 53 in a
counterclockwise  direction, when viewed from the terminal 53 side, the
screw 15 is loosened, and, as shown in Fig. 11, the terminal 53 is
separated from the insulating film 66 and the contact  fittings 64 of the
body 63 are separated from the slit  plates 51. Accordingly, the terminal
53, along with the  body 63, becomes movable along the slits 52. 20 In the
embodiment of Fig. 11,. the terminal 54, the body  



67, and the contact fittings 68 are omitted in the drawing.  As in. the
terminal 53, the terminal 54 is movable along the  slits 52. By rotating
the terminal 53 in.a clockwise direction,  .25 when viewed from the
terminal 53 side, the screw is 21 September 2005. 30  .tightened, and, as
shown in Fig. 10, the end of the terminal  53 at the insulating film 66
side is pressed against the  insulating film 66. Furthermore, 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
predetermined pressure. Accordingly, the terminal 53 is  fixed at a
predetermined position along the slits 52 and  electrically connected with
the slit plates 51 via the body  64 and the contact fittings 64. 10 Fig. 12
is a perspective view showing another example  of the configuration of the
back panel 15 having the movable  terminals 53 and 54 connecting with the
signal. terminals of  the non-compliant electronic apparatus. In the
embodiment of Fig. 12, many insertion slots 15 (holes) 71 are provided. The
terminals 53 and 54 can be moved to arbitrary positions. of the positions
of. the many insertion slots 71. Specifically, the terminal 53 has, for
example, a body  53A in the shape of a pin jack insertable into the
insertion 



20 slot 71. By inserting the body 53A into the insertion slot  71, the
terminal 53 is fixed at the position of the  insertion slot 71. The body
53A of the terminal 53 and a body 54A of the  terminal 5.4 differ in
length. Accordingly, when the body  .25 53A of the terminal 53 is inserted
into the insertion slot. 21 September 2005 - 31  71 and the body 54A of the
terminal 54 is'inserted into the  insertion slot 71, the terminals .53 and
54 are electrically connected with different terminals on the adapter back
panel  15B. 5 Fig. 13 includes perspective views showing yet another
example of the configuration of, the back panel 15. having  movable
terminals on the in-adapter connection panel 15A. In the illustrations,
portions corresponding to those in Fig.  8 are given the same reference
numerals. 1.0 In the embodiment of Fig. 13, the adapter back panel  15B of
the back panel 15 is removable, as described in the  embodiment of. Fig. 8.
the embodiment of Fig. 13, the in-adapter connection panel 15A is made of a
plurality. of connection plates 81. 15 U-shaped insertion slits 8.2L and
82R are provided on the  left, and right sides of the bay :adapter box 14.
The  connection plates 81 can be fixed in place by being inserted into the
insertion slits 82L and 82R. The connection plates  



81 can be easily removed by sliding along the insertion 20 slits: 82L and
82R. For example, as' shown in Fig. 14A, the, connection .plates 8.1 each
have a frame 88 in the shape of a. grid. The  inner surface :of the frame
88 has a frame groove 87 serving as a groove 'into which a patch plate 83,
which will b 25 described below, can be inserted. Frame holes -85 (spaces)
21 September 2005 - 32  defined by the frame 88 have substantially the same
size as  that of the flat patch plate 83, which is shown in a  perspective
view of Fig. 14B, a side view of Fig. 14C, and a  plan view of Fig. 14D. By
fitting the outer surface of the 5 patch plate 83 into the frame groove 87
in the inner surface  of the frame 88, the patch plate 83 is fixed to the
frame  hole 85. As shown. in Figs. 14B to 14D, the patch plate 83 has a
terminal 84. By inserting the patch plate 83 into a 10 different frame hole
85, the position of the terminal 84  .provided on the patch plate 83 can be
moved. By inserting the patch plate 83 into the frame 88, the  terminal 84
is electrically connected with the frame 88.  Each connection plate 81 has
connection terminals 86 on the 15 outer surface fitting into the insertion
slit 8.2R (Fig. 13). The frame 88 is electrically connected with the
connection terminals 86. As shown in Fig. 14E, each insertion slit 82R  



has current-carrying sections 89. By inserting the  connection plate 81
into the insertion slit 82R,. the 20 connection. terminals 86 are
electrically connected with the current-carrying sections 89. The
current-carrying sections  89 connect with predetermined terminals on the
adapter back  panel 15B via the female pin group 16A and the male pin group
16B. Thus, the terminal 84 of the patch plate 83  25 fitted into the frame
88 is electrically connected with a 21 September 2005 - 33  predetermined
terminal on the adapter back panel 15B via the  patch plate 83, the frame
88, the connection terminals 86, the current-carrying sections 89, the
female pin group-16A,  and the male pin. group 16B. The plurality of
connection plates 81 has the  connection terminals 86 at different
positions. The  current-carrying sections 89 of the insertion slit 82R are
provided at positions corresponding. to the connection terminals 86 of the
connection plate 81 fitted into the .10 insertion slit 82R. Only when the
connection plate 81 is  inserted into the correct insertion slit 82R, the
connection terminals 86 of the connection plate 81 are connected with  the
current-carrying sections 89 provided on the insertion  slit 82R.
Accordingly, when the connection plate 81 is 15 inserted into a wrong
insertion slit 82R, the terminal 84  fitted into the connection plate 81 is
prevented from being  



electrically connected with a terminal on the adapter back  panel 15B
(terminal that is not supposed to be connected  with the terminal 84),
which is connected with the current 20 carrying sections 89 via the female
pin group 16A and the  mal.e pin group 16B. Alternatively, for example,
the-connection plate 81 and  the insertion slits 82L and 82R are formed to
allow the connection plate 81 to be inserted only into the correct  -25
insertion slits 82L and 82R into which the connection plate 21 September
2005 - 34 81 is insertable. Accordingly, the terminal 84 fitted into  the
connection plate 81 can be prevented from being  electrically connected
with the terminal on the adapter back.  panel 15B, which is not supposed to
be connected with the  terminal 84. By inserting the patch plate 83 into
the frame hole 85,  the terminal 84 fixed at a predetermined position on
the  connection plate 81 is exposed towards the aperture of the slot 14A of
the bay adapter box  .10 frame. hole 85 of the connection front part
thereof (towards the  (Fig. 5) of the bay adapter box  Accordingly, the
terminal 84 is a non-compliant electrical 14 directly or through the  



plate 81 arranged in the  opening side of the slot 14A  14 shown in Fig.
13).  connected with a terminal of apparatus stored in the slot 14A 15 of
the bay adapter box. 14. As described above, when the terminals which are
provided on the in-adapter connection panel 15A and which  connect to the
signal terminals of the non-compliant  electrical apparatus are movable,.it
is unnecessary to 20 prepare the bay adapter box 14 and the back panel 15
for  each manufacturer of non-compliant electrical apparatuses.  The cost
burden on the user can thus be. lessened. As described above, when the
terminals of the in adapter connection panel 15A are movable, it may be
unclear. .25 where to move the terminals. Preferably, for example, the 21
September 2005 - 35  positions of the terminals are described on the
in-adapter  connection panel 15A according to each manufacturer of non-
compliant electronic apparatuses. In the above description, the terminals
provided on the  5 in-adapter connection panel 15A are movable to conform
to  each manufacturer's non-compliant electronic apparatus.  Alternatively,
for example, the RGB output terminals 21 to  the power terminal 29 provided
on the in-bay connection  



panel 5 (Fig. 3) in the bay 4 are movable. In this case, 10 the
non-compliant electronic apparatus and the bay-structure  television set
can be electrically connected with each other  without the use of bay
adapter box 14 (or the back panel 15). Fig. 15 is a block diagram showing
an example of the  electrical configuration of the bay-structure television
set  15 shown in Fig. 1. A remote. commander (hereinafter referred to as a
remote  control) 101 is operated by the user when selecting a  desired
television broadcasting channel, adjusting the  volume, or switching signal
input/output between electronic 20 apparatuses by a selector 104, which
will be described below. The remote control 101 transmits a signal
corresponding to  the operation to a main controller 102 using infrared
rays.  In Figs. 1 and 2, the remote control 101 is omitted. In accordance
with the infrared ray signal from the  .25 remote control 101 or the like,
the main controller 102 21 September 2005. - 36  controls a selector
controller 103, and, if necessary,  controls each block forming the
bay-structure television set. Under the control of the main controller 102
or the  like, the selector controller 103 controls the selector 104.  5 The
selector 104 is connected with the CRT 2, the speakers 3, a tuner 10S, and
a TV signal processor 106. The  selector 104 is also connected with the
terminals of the in- 



.bay connection panels 5 in the bays 4A to 4G. Under the control of the
selector controller 103, the selector 104  10 . changes the output
destination of an input signal input  thereto. A television broadcasting
signal (hereinafter referred  to as a TV-signal) received by an antenna,
which is not  shown, is supplied to the tuner 105. Under the control of 15
the main controller 1021 the tuner 105 detects and demodulates a TV signal
on a predetermined channel and  outputs a  baseband signal to the selector
104. The TV signal processor 106 processes an image signal  (e.g., a
baseband image  sIgnal output from the tuner .105) 20 output from the
selector 104 and outputs the resulting image  signal to-the selector 104.
The CRT 2 displays an image signal output from the  selector 104,.. and the
speakers 3 output an  audio~signal  output from the. selector 104. 25 Of
the above-described components., the CRT 2, the 21 September 2005 - 37
speakers 3, the tuner 105, and the TV signal processor 106  function as the
television set, which is an electronic  apparatus. Fig. 16 shows an example
of the configuration of the TV  signal processor 106 shown in Fig. 15. The
TV signal processor 106 includes an 1/F (Interface)  



111, a controller 112., and a signal processing circuit 113.  The I/F 111.
controls exchange of signals among the selector 104, the controller 112,
and the signal processing  10 circuit 113. The controller 112 determines
whether or not an electronic apparatus is stored in the bay 4 and
electrically  connected with the selector 104 via the I/F 111 and the
selector 104. On the basis of the determination result, the 15 controller
112 controls the signal processing circuit 113. There are various possible
methods for determining the  connection. For example, a method determining
whether or  not there. is a signal from the electronic apparatus stored
.in the bay 4 can be adopted. 20 The controller 112 stores function IDs and
an ID table.  'The function ID is .a unique ID (Identification) for
identifying each function of. the signal processing circuit  113. The ID
table includes processing information, which will be described below,
corresponding to each function ID.  25. Basically, for example, the signal
processing circuit 21 September 2005 - 38  113 has a function for
converting a composite image signal  into a component image signal and a
function for converting  a component standard definition image signal
(hereinafter referred to as an SD (Standard Definition) image signal) 5.
into a high definition image signal (hereinafter referred to  



as an HD (High Definition) image signal). Under the control of the
controller 112, the signal processing circuit 113 can  change the function
thereof. Fig. 17 shows an example of the electrical 10 configuration of the
electronic apparatus 11 stored in the  bay 4. As described above, the
electronic apparatus 11 is  an electronic apparatus compliant with the
bay-structure television set (hereinafter referred to as a compliant
electronic apparatus). The compliant electronic apparatus 15 is not.
limited to the electronic apparatus 11 and is  arranged as shown in Fig.
17. The electronic apparatus 11 includes an I/F 121, a controller 122,.a
signal processing circuit 123, and a  .specific block 124. 20 The I/F 121,
the controller 122, and the signal processing circuit 123 are formed as in
the I/F 111, the  controller 112, and the signal processing circuit 113,
respectively, which are shown in Fig. 16. The specific block 124 is a block
specific to the 25 electronic apparatus 11. For example, when the
electronic 21 September 2005 - 39  apparatus 11 is a DVD player, the
specific block 124  includes, for example, an optical pickup for
irradiating.a  DVD, which is not shown, with a laser beam, receiving light
reflected from the DVD, and performing photoelectric  



conversion. When the electronic apparatus 11 is a digital  VTR, the
specific block 124 includes, for example, a drive  mechanism for driving a
video tape and a magnetic head for  reading/writing signals from/to the
video tape.. When the electronic apparatus 11 is a DVD player,  10 signals
recorded in DVDs are MPEG (Moving Picture Expert .Group) encoded;
basically, the signal processing circuit 123 has a function for
MPEG-decoding MPEG-encoded signals. In  the present embodiment, the signal
processing circuit 123  also has, for-example, a function for performing
space 15 resolution improvement processing. Referring to a flowchart in
Fig. 18, the operation of  the TV signal processor 106 shown in Fig. 16
will now be  described. In step Si, the controller 112 checks whether or
not an  20 electronic apparatus is electrically connected via the I/F  ill
and the selector 104 and proceeds to step S2. In step  S2, the controller
112 determines whether or not an  electronic apparatus is electrically
connected on the basis.  of the check result in step Si. 25 When it is
determined, in step S2 that no electronic 21 September 2005 - 40  apparatus
is electrically connected with the TV signal  .processor 106, that is, when
no electrical apparatus is  stored in the bay 4, or, if an electronic
apparatus is  



stored in the bay 4, when the electronic apparatus is not 5 selected by the
selecto.r 104 to be electrically connected  with the TV signal processor
106, in step S3, the. controller  112 outputs a command to the signal
processing circuit 113  to perform processing in accordance with a normal
function.  As a result, in step S3, the signal processing circuit 113 10
performs normal signal processing, and subsequently, the processing is
terminated. Specifically, when the TV signal processor 106 is  connected
with no other electronic apparatus, the tuner 105 (Fig. 15) extracts a
baseband signal on a predetermined 15 channel from a TV signal. and.
supplies the baseband signal to  the TV signal processor 106 via the.
selector 104. In the TV  signal processor 106, the I/F 111 receives the
baseband image signal supplied via the selector 104 and supplies the
baseband image signal to the signal processing circuit 113.  20 Since the
signal processing circuit 113 has.a function for simultaneously performing,
with respect to the image signal  from the I/F 111, composite/component
conversion. processing  for converting a composite signal into a component
signal and space resolution improvement processing for improving 25 the
space resolution by:converting an SD image signal into 21 September 2005 -
41  an HD image signal, the signal processing circuit 113  performs
processing in accordance with the function. The  



signal processing circuit. 113 supplies the resulting  component HD image
signal to the CRT 2 via the I/F 111 and 5 the selector 104. Accordingly,
the CRT 2 displays an HD  image, which. is a high resolution image. In
contrast, when it is determined in step S2 that  there is an electronic
apparatus electrically connected with  the TV signal processor 106, that
is, when an electronic 10 apparatus is stored in the bay 4, and, if
necessary, the  electronic apparatus is selected by the selector 104. to be
electrically connected with the TV signal processor 106, in step S4, the
controller 112 transmits a function ID request  to the electronic,
apparatus electrically connected with the  15 TV signal. processor 106
(hereinafter referred to as the connected apparatus).via the  I/F 111 and
the selector 104  and proceeds to step S5. In step S5, in response to the
function ID request in step S4, the controller 112 determines whether or
not the 20 function ID is transmitted from the connected apparatus. If it
is determined in step S5 that no function ID is transmitted from the
connected: apparatus, in step S3.,  processing basically similar to. the
above is performed. Specifically, the fact that no function ID is 25
transmitted from the connected apparatus means that the 21 September 2005 -
42  connected apparatus is not a compliant electronic apparatus  



such as the electronic apparatus 11 shown in. Fig. 17. When  the connected
apparatus is not a compliant electronic apparatus, that is, when the
connected apparatus is a non- 5 compliant electronic apparatus, the signal
processing  circuit 113 of the TV signal processor 106 performs
processingof the image signal supplied from the non compliant electronic
apparatus via the selector 104 and-the  I/F ill in a manner similar to the
above case. 10 In contrast, when it is determined in step S5 that the
function ID is transmitted from the connected apparatus, in step S6, the
controller 112 receives the function ID from  the connected apparatus,
recognizes cooperative processing by referring to the ID table on the basis
of the function ID,  15 and sets a signal path.. Specifically; in the ID
table, each function ID of the  electronic apparatus is associated with
processing information indicating the contents of processing to be
performed by the signal processing circuit 113 when the TV 20 signal
processor 106 is connected with the electronic apparatus having the
function ID. The controller 112 recognizes the processing information
corresponding to the  function ID received from the connected apparatus.
The  controller 112 recognizes the processing indicated by the 25.
processing information as cooperative processing to be 21 September 2005 -
43  



performed by the signal. processing circuit 113. when electrically
connected with a compliant electronic apparatus, the TV signal processor
106 cooperates with the  compliant electronic apparatus as if they were a.
single  apparatus and performs optimal processing of an input signal.  In
other words, the signal processing advantages and function of each
apparatus change depending on the apparatus connected therewith. Due to the
changes in signal  processing advantages and function, the entire system 10
including each apparatus performs optimal processing of an  input signal.
In this case, the TV signal processor 106=and  the compliant electronic
apparatus cooperate in: processing the input signal. In the ID table stored
in the controller 112 of the TV signal processor 106, the function ID of
the  15 compliant electronic apparatus is associated with processing
information concerning processing tasks to be shared  (cooperative
processing)'by the TV signal. processor 106 and .the compliant electronic
apparatus. when the controller 112 recognizes sharing of the task  20 of
processing the input signal, the controller 112 sets a signal path serving
as a channel representing the order of  processing the input signal by the
signal processing circuit 113 and the connected apparatus. In step S7, the
controller 112 generates a'control 25 signal for . controlling the function
of the signal processing 21 September 2005 



- 44 - circuit 113 so as to cause the signal processing circuit 113  to
perform cooperative processing (processing indicated by  the processing
information recognized in step S6) and  supplies the control signal to the
signal processing circuit  113. In accordance with the control signal from
the  controller 112, the signal processing circuit 113 changes  the
function thereof and proceeds to step S8. In step S8, the signal processing
circuit 113 performs processing of the input signal supplied along the
signal 10 path in accordance with the changed function and outputs the
processing result along the signal path. When processing of  the input
signal is completed, the controller 112 transmits  in step S9 a control
signal to the signal processing circuit  113. In response, the function of
the signal processing 15 circuit .113 is restored, and the processing is
terminated.  When the connected apparatus is, for example, the electronic
apparatus 11, i.e., the compliant apparatus,  shown in Fig. 17, the
electronic. apparatus 11 performs processing similar to that in accordance
with the flowchart  20 in Fig. 18. In this, case, the 'electronic apparatus
11 transmits a function ID request to the TV signal processor  106. The
request is received by the controller 112 of the TV signal processor 106.
The controller 112 transmits the function ID stored therein to. the
electronic apparatus 11.  25 The controller 122 of the electronic apparatus
11 receives 



21 September 2005 - 45  the function ID from the TV signal processor 106
and refers  to the ID table stored therein on the basis of the function ID,
thus recognizing processing information concerning  processing tasks to be
shared (cooperative processing) by  the electronic apparatus 11 and the TV
signal processor 106.  .In the electronic apparatus 11,. the, controller
122 performs  control to change the function of the signal processing
circuit 123 in accordance with the recognized processing  information. 10
As described above, the TV signal 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. The TV signal processing circuit 113 and the  15' electronic
apparatus .11 share the task of processing an  input signal with the other
apparatus.. Compared with a case in which the TV signal processing circuit
113 (or the other  apparatus) or the electronic apparatus 11 performs
independent processing, the processing result has a higher  20 quality. In
other words, when the TV signal processor 106 and  the electronic apparatus
11 are. not electrically connected  with each other, the TV signal
processor 106 and the  electronic apparatus 11 perform independent
processing, as 



25 shown in Fig. 19. In this case, the electronic apparatus 11 21 September
2005 - 46 is, for example, a DVD player. In the embodiment of Fig. 19, in
the. TV signal processor 106, for example, as shown in Fig. 19A, the.
signal processing circuit 113 simultaneously performs 5 composite/component
conversion processing and space  resolution improvement. processing of a
composite SD image  signal supplied from the tuner 105 (Fig. 15) via the
selector 104 and the I/F 111. The resulting component. HD  image signal is
supplied to the CRT 2 via the  I/F 111 and  10 . the selector 104. In the
electronic apparatus 11, which is the DVD player,  as shown in Fig. 19B,
the specific block 124 reads a signal recorded in the DVD and supplies the
signal to the signal  processing circuit 123. The signal processing circuit
123 .15 simultaneously performs, for example, MPEG decoding and  space
resolution improvement of the signal read from the DVD  and outputs the
resulting component HD image signal via the  I./F 121. In contrast, when
the TV signal processor 106 and the 20 electronic apparatus 11 are
electrically connected with each  other, the TV signal processor 106 and
the electronic  apparatus 11 cooperate in sharing the task of processing
the input signal, as. shown in Fig. 20. The TV signal processor 



106 and the electronic apparatus 11 each perform processing  25 allocated
thereto by changing the function thereof. 21 September 2005 - 47
Specifically, in the embodiment of Fig. 20, the  function of the signal
processing circuit 113 in the TV signal processor 106 is changed from the
function for  simultaneously performing composite/component conversion 5
processing and space resolution improvement processing to  the function for
only performing space resolution.  improvement processing. At the same
time, the function of  the signal processing circuit 123 in the electronic
apparatus 11 is changed from the function for simultaneously  10 performing
MPEG decoding and space resolution improvement processing to the function
for simultaneously performing  MPEG decoding and distortion elimination
processing. In the  embodiment of Fig. 20, the signal path is set to the
order starting from the specific block 124, the signal processing  15
circuit 123, the I/F 121, and the selector 104 in the electronic apparatus
11, and the I/F 111, the signal  processing circuit 113, the I/F 111, and
the selector 104 in  the TV signal processor 106. As described above, when
the functions of the signal 20 processing circuits 113 and 123 are changed
and the signal  path is set, the TV signal processor 106 and.-the
electronic  apparatus 11 which are electrically connected with each  



other perform processing shown in a flowchart in Fig. 21.. Specifically,
the specific block 124 in the electronic  25 . apparatus 11, which is the
DVD player, reads a signal 21 September 2005 - 48  recorded in the DVD and
supplies the signal to the signal  processing circuit 123. In step 511, the
signal processing  circuit 123 simultaneously performs MPEG-decoding and
distortion elimination processing of the signal read from 5 the DVD and
outputs. the resulting component SD image signal  (from Which distortion is
eliminated) via the I/F. 121.  Distortion elimination eliminates block
distortion  caused by MPEG encoding or the like. Accordingly, the component
SD image signal output from  10 the  I/F 121 in the electronic apparatus 11
is received by the selector 104 and supplied to the TV signal processor
106. In the TV signal processor 106, the signal processing circuit 113
receives the component SD image signal from the  selector 104 via the I/F
111. In step S12, the signal 15, processing circuit 113 performs space
resolution improvement  processing of the SD image signal. As a result, a
component  HD image signal generated by performing, by the signal
processing circuit 113, space resolution improvement  processing is
supplied to the selector 104 via the I/Flll. 20 The selector 104 supplies
the HD: image signal to, for  example, the CRT 2 (Fig. 15).. Accordingly,
the CRT 2  



displays a composite-signal HD 'image generated by MPEG- decoding the
signal recorded on the DVD, eliminating  distortion from the signal; and
improving the space .25 resolution of the signal. 21 September 2005 - 49 As
described above, the function of the signal  processing circuit 113 in the
TV signal processor 106 is  changed from the function for simultaneously
performing  composite/component conversion processing and space 5
resolution improvement processing to the function for only performing.
space resolution improvement processing. described above, the function of
the signal processing  circuit 123 in the electronic apparatus 11 is
changed from  the function for simultaneously performing MPEG decoding and
10 space resolution improvement processing to the function for
simultaneously performing MPEG decoding and distortion  elimination
processing. Such a signal processing circuit having a variable function can
be realized by classification adaptive  15 processing previously proposed
by the assignee of the  present invention. Classification adaptive
processing includes. classification processing and adaptive processing.
Classification processing classifies signals. (data) into 20 classes
according to characteristics. Each class is.  



subjected to adaptive processing. Adaptive processing will now be described
using a case in which space resolution improvement processing for
converting an SD image into an HD image is performed. .25 In. this case.,
adaptive processing. performs a linear 21 September 2005 -- 50.
combination of pixels-forming an SD image (hereinafter  referred to as SD
pixels) and predetermined tap coefficients  to compute a predicted value of
a pixel of an HD image generated by improving the space resolution of the
SD image. 5. As a result, the image whose resolution is improved from the
SD image is generated. 10 Specifically, for example, given an HD image as
teacher  data that is used as model data and an SD image generated by
degrading the resolution of the HD image as student data that  is 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 xi, x2, of several SD pixels
(pixels forming the SD image) and predetermined tap  15 coefficients w1,
w2i ... _ In this case, the predicted value E[y] is expressed by the
following equation: E [y] = wxxr + w2x.2 



.. (1) In order to generalize equation (1)., a matrix W having  20 a set of
tap coefficients wj, a matrix X having a set of  student data xj , and a
matrix Y' having a 'set of predicted  values E [ya ] are ..defined As. [Eq.
11 21 September 2Q05 - 51 x11 x12 A xlJ x21 X22 A x2J X A A A A Lxii xi2 A
XIJ F W1E[y11: W2E[Y2] W =Y, _ A'A W.E[Yi] then, the following observation
equation holds true:  XW = Y' (2)  5 The component 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 the i-th teacher data yi). The  component
wl of the matrix W denotes a tap coefficient to be  multiplied with the
j-th student data in the set of student 



10 data. Also, yi denotes the i-th teacher data.. Thus, E[yi] denotes a
predicted value of the i-th teacher data. From  in the left side of
equation (1), the suffix i of the y component yi of the matrix Y is
omitted. From x1, x2, ... in  the right side of equation (1), the suffix i
of the .15 component xis of the matrix X is omitted. A least-squares method
is applied to the observation  equation to compute the predicted value E[y]
close to the  .pixel value y of the HD pixel. In this case, a matrix Y
having a set of real pixel values y of the HD pixels serving 20 as the
teacher data and a matrix E having a set of residuals 21 September 2005 --
52 e between the predicted values  E[y] and the pixel values y  of the HD
pixels are defined as: [Eq. {'2 ]  re, E _ e2 A LerJ f Y1  Y2  A 



Lyr J From equation (2), the following residual equation holds  true: XW =
Y + E (3)  In this case,. the tap coefficient w1 for computing the 10
predicted value E[y] close to the pixel value y of the HD  pixel is
computed by minimizing the square error:. .[Exp. 3] When the above square
error differentiated with respect 15 to the. tap coefficient wj is zero,
the tap coefficient wj  that satisfies the following equation is the
optimal value for computing the predicted value E[y] close to the pixel
value y of the HD.:pixel: [Eq. 41 20 el Oel + e2 Oe; + A + 'er Oez = 0 (j =
'1, 2, A J)  Owa .awl awl .. (4) 21 September 2005 53  By differentiating
equation (3) with respect to the tap  coefficient wj, the following
equations hold true: [Eq. 5] dei  ('3w Xil ~  I 



3ei O-W 2 aei  xi2, A , a = . x3 J, (i = 1,  2, A , J)  J ... (5), From
equations (4) and (5), equations (6) are. obtained:  [Eq. 6] I I ~~++  L1
ei.xil = 0, Y eix 2 = 0, A I eix1J = 0 I i=1 .10 i=t (6)  Taking-into
consideration the relationship among the student data xia, the tap
coefficient wj, the teacher data yi,  and the residual ei in the residual
equation of equation (3), the following normal equations  (6): 15 (Eq. 7]
1) 1( xi.Jxi1 wl I i=1 



+n are obtained from equations  xi1xiJ -Wi  z i  \ i=i  + , xi2Xi3 wJ +n +
Xi_JxiJ wJ  i=l xiJyi  i=1 (7) I xilxil WI + E. Xi1Xiry w2 +A +  i=1   The
normal equations shown by equations (7) define a 21 September 2005 - 54 -
matrix (covariance matrix) A and a vector v as: . [Eq. 8] 



A = V = i=1 I z i=1 and defines a vector W as. shown in equation (1), then
the  following equation holds true: AW = v ... (8) By preparing a certain
number of sets. of student data  xi7 and teacher data yi, the same number
of normal equations  10 (7) as the number J of the tap coefficients wi to
be computed can be obtained. Calculation of equation (8) with  respect to
the vector W .(the matrix A in equation (8) must be non-zero in order to
calculate equation (8)) gives the  optimal tap coefficient wj. Equation (8)
can be calculated 15 using, for example, .a sweep-out method (Gauss-Jordan
z z i  xi1xi1 xi1xi2 A xi1xiJ i=! i=1 i=1  I z xi2xi3 xi2xi2 A xi2xiJ  i=1
i=1 A  I 



x  xiJi1  i=1 xiJxi2 A ~, .xiJxiJ 21 September 2005 - 55 elimination
method). As described above,. using student data and teacher data,
adaptive processing learns computation of the optimal tap  coefficients wj
for predicting the teacher data from the 5 student data and tap
coefficients and uses the tap  coefficients wj to compute a predicted value
E[y]close to.  the teacher data y using equation (1). Adaptive processing
differs from, for example, simple  interpolation processing in that the
former represents 10 components included not in an SD image but in an HD
image.  Specifically, in view of equation (1) only, adaptive processing
seems to be the same as interpolation processing' using a so-called
interpolation filter. Since the tap  coefficients w corresponding to tap
coefficients of the 15 interpolation filter are computed by learning using
the  teacher data and the student data, the components included  in the HD
image can be represented. This shows that  adaptive processing is
processing that involves so-called  image creation (resolution creation).
20 Adaptive processing has been described using,. for  example, a case in
which space resolution is improved. By  



performing adaptive processing, learning is conducted using  different
teacher data and student data to generate various  tap coefficients, .
andthe tap coefficients may be used, for 25 example, to improve S/N (Signal
to Noise.Ratio), to reduce 21 September 2005 - 56  blurring,. and to
perform various other types of processing.  Specifically, in order to
improve SIN or reduce blurring by adaptive processing, image data having 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 thus computed. For example, in order to simultaneously
perform  composite/component conversion processing and space  resolution
improvement processing by adaptive processing,.a 10 component-signal HD
image is used as teacher data, and an  image generated by degrading. the
space resolution of the  teacher data and converting the data into a
composite signal is used as. student data. Tap coefficients are thus
computed.  For example, in order to perform space resolution 15
improvement. processing of a component-signal image by  adaptive
processing, a component-signal HD image is used as.  teacher data, and an
SD image generated by degrading. the  space resolution of the teacher data
is used as student data.  Tap coefficients are thus computed. 20 For
example, in order to simultaneously perform MPEG  



decoding and space. resolution improvement processing of an MPEG-coded
image by adaptive processing, an image generated by MPEG-encoding a
component-signal HD image and decoding  the resulting MPEG-coded image, is
. used. as teacher data, and 25 coded data generated by degrading the,
space resolution of 21 September 2005 - 57  the teacher data and
MPEG-encoding the degraded data is used  as student data. Tap coefficients
are thus computed. Alternatively, a component-signal image is used as
teacher  data, and coded data generated by MPEG-encoding the teacher  data
is used as student data. Tap coefficients are thus  computed. Fig. 22
shows. an example of the configuration of the  signal circuit 113 in the TV
signal processor 106, which  is implemented by a classification adaptive
processing 10- circuit for performing the above-described classification
adaptive processing. The signal processor 123 in the  electronic apparatus
11 (Fig. 17) is similarly arranged. Input data (input signal) to be
processed by the signal  processing circuit 113 is supplied to a buffer
131. The 15 buffer 131 temporarily stores the input data supplied  thereto.
. A predictiontap extracting circuit 132 sequentially  uses, as
target-data, output data to-be computed by a  product-sum operation circuit
136, which will be described 



20 below, extracts-the input data to be used for predicting the target data
from the-buffer 131, and uses the input data as  prediction taps.
'Specifically, for example, when the input data is SD  image data and the
output data is HD image data generated by  25 -improving the space
resolution of the SD image, the 21 September 2005 - 58  prediction tap
extracting circuit 13.2 extracts, as  prediction taps, several SD pixels of
the SD image, which  are close to the position corresponding to an HD pixel
serving as the target data in the space or time domain. 5 For example, when
the input data is coded data  generated by MPEG-encoding an image and the
output data is  image data-generated by MPEG-decoding the coded data, the
prediction tap extracting circuit 132 extracts, as prediction taps, a DCT
(Discrete Cosine Transform) 10 coefficient forming a DCT block including a
pixel serving as  the target data (block used as the unit of DCT processing
involved in MPEG-encoding), DCT coefficients close to this DCT block in the
space or time domain, or the like. When a  pixel serving as the target data
is generated by MPEG 15 encoding an image in another frame (or field) as a
prediction image (for example, P picture or B picture), the  prediction tap
extracting circuit 132 extracts, as  prediction taps, DCT coefficients of
pixels forming the  



prediction image.. Alternatively, pixels of the image 20 serving as the
prediction image, which has already been  output as the output data, may be
used as prediction taps.  Having obtained the prediction taps for the
target data, .the prediction tap extracting circuit 132 supplies the
prediction taps for the target data to the product-sum 25 operation circuit
136. 21 September 2005 59 A control signal is supplied from a function
controller 137 to the prediction tap extracting circuit 132. accordance
with the control signal from the function controller 137, the prediction
tap extracting circuit 132  5 determines the structure of the input data
forming the prediction taps (and output data), that is, the structure of
the prediction taps. A class tap extracting circuit 133 extracts, from the
buffer 131, input data to be used for classifying the target 10 data into
one of several classes and uses the input data as  a' class tap. A control
signal is supplied from the function controller 137 to. the class tap
extracting circuit 133. As  in the prediction tap extracting circuit 132,
the class tap 15 extracting circuit 133 determines, in accordance. with the
control signal from the function controller 137, the  structure of the
input data forming the class tap,. that is,  



the structure of the class tap. In order to simplify the description, for
example, the  20 prediction taps obtained by the prediction tap extracting
circuit 132 and the class tap obtained by the class t  extracting circuit
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 September 2005 - 60  the class
tap extracting circuit 133, is supplied to a  classification circuit 134.
The classification circuit 134  classifies the target data in accordance
with the class tap  from the class tap extracting circuit 133 and outputs a
class code corresponding to a class obtained as a result of
classification. For example, ADRC (Adaptive Dynamic Range Coding) or the
like may be adopted as a classification method. The ADRC method involves
ADRC processing of input data .10 forming the class tap and determining the
class of the  target data in accordance with the resulting ADRC code. In
K-bit ADRC, for example, the maximum value MAX and  the minimum value MIN
of the input data forming the class  tap are detected, and DR=MAX-MIN is
calculated as a local .15. dynamic range of the set. On the basis of the
dynamic range  



DR, the input data forming the class tap is re-quantized to  K bits.
Specifically, the minimum value MIN is subtracted  from each piece of the
input data forming the class tap, and  the difference is divided
(quantized) by DR/2K. The pieces .20 of k-bit input data forming the class
tap are arranged in a predetermined sequence to give a bit string, which is
output  as an ADRC code. When the class. tap is subjected to, for  example,
1-bit ADRC processing, the minimum value MIN is  subtracted from each piece
of the input data forming the 25 class tap, and-the-difference is divided
by the average of 21 September 2005 - 61  the maximum value MAX and the
minimum value MIN. As a  result, each piece of the input data has 1 bit
(binarized).  The pieces of 1-bit input data are arranged in a
predetermined sequence to give a bit string, which is output  .5 as an ADRC
code. For example, the classification circuit 134 may output,  as a class
code, a level distribution pattern of the input.  data forming the class
tap. In. this case, when the class  tap consists of N pieces of input data
and K bits are 10 allocated to each piece of the input data, the number o.f
cases of the class code output-by the classification circuit  134 is (2N) K
combinations, which is a vast number  exponentially proportional to the
number of bits K of the.  input data. 



15 Preferably, the classification circuit 134 first  compresses the
information amount of the class tap using .the  above ADRC processing or
vector quantization and then  performs. classification. The class code
output by the classification circuit 134 20 is supplied as an address to a
coefficient storage unit 135.  The coefficient storage unit 135 stores tap
coefficients generated by learning. The coefficient storage  unit 135
outputs tap coefficients stored at the address  corresponding to the class
code output by the classification 25 circuit 134 to the product-sum
operation circuit 136. 21 September 2005 - 62  As described below, the
coefficient storage unit 135  stores a plurality of sets.(a plurality of
types) of tap  coefficients generated by learning using a plurality of sets
of teacher data and student data. In the coefficient  storage unit 135, the
set of tap coefficients to be used is  determined from among a plurality of
sets of tap., coefficients in accordance with a control signal from the
function controller 137. Specifically, the control signal  output from the
function controller 137 is supplied to the 10 coefficient storage unit 135.
The coefficient storage unit  135 determines the set of tap coefficients.
to be used in  .accordance with the control signal and outputs tap
coefficients corresponding to the class code supplied from  



the classification circuit 134 from among the set of tap 15 coefficients to
the product-sum operation circuit 136. The product-sum. operation circuit
136 obtains the  prediction taps output by the prediction tap extracting
circuit 132. and the tap coefficients output by the coefficient storage
unit 135, performs a linear prediction  20 operation (product-sum
operation) shown by equation (1) using the prediction taps and the tap
coefficients, and.  outputs.the operation result as output data. A control
signal from the controller 112 (Fig. 16) is  supplied to the. function
controller 137. The. function 25 controller 137 controls the prediction tap
extracting 21 September 2005 - 63  circuit 132, the class tap extracting
circuit 133, and the  coefficient storage unit 135 in accordance with the
control  signal. Fig. 23 shows an example of the configuration of an  5
embodiment of a learning apparatus for learning tap .coefficients to be
stored in the, coefficient storage unit 1.35 shown in Fig. 22. Learning
data used for learning. is supplied to a  teacher data generating circuit
141. High-quality data such  10 as HD image data can be used as learning
data. The teacher data generating circuit 141 generates  teacher data,
which becomes model data in the learning  



processing, from the learning data. Specifically, for example,. in a case
in which the 15 learning data is HD image data, when the tap coefficients
to  be computed by learning are used for converting an SD image  into an HD
image or converting MPEG-coded data into an HD  image, the teacher data
generating circuit 141 maintains the  HD image data serving as the learning
data and outputs the 20 HD` image data as teacher data. For example, in. a
case in which the learning data is HD  image data,. when the tap
coefficients to be computed by  learning are used for converting. an SD
'image having a. low SIN into an SD image having a high SIN, or converting
MPEG- 25 coded 'data into. an SD image, the teacher data generating 21
September 2005 - 64  circuit 141 decimates the pixels of the HD image data
.serving as the learning data to generate SD image data and  outputs. the
generated SD image data as teacher data. The teacher data output by the
teacher data generating  circuit 141 is supplied to a teacher data memory
142. 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 the teacher data memory
142.  Specifically, for example, when the tap coefficients to 



be computed by learning are used for converting an SD image  into an HD
image, as described above, the teacher data  memory 142 stores the HD image
serving as the teacher data. 15 In this case, the student data generating
circuit 143  decimates the pixels of the teacher data to. generate SD
image data and outputs the SD image data as student data. For example, when
the tap coefficients to be computed  by learning are used for converting
MPEG-coded data into an  20 HD image, as described above, the teacher data
memory 142 stores the HD image serving as the teacher data. In this  case,
the student data generating circuit 143 MPEG-encodes  the teacher data to
generate coded data and outputs the  coded data as student data. 25 For
example, when the tap coefficients to be computed 21 September 2005 -- 65
by learning are used for converting an SD image having a low   S/N into an
SD image having a high S/N, as described above,  the teacher data memory
142 stores the SD image serving as  the teacher data. In this case, the
student data generating 5 circuit 143 adds noise to the teacher data to
generate SD  image data having a low  S/N and outputs.the SD image data
having a low  S/N as student data. For example, when the tap coefficients
to be computed  by learning are used for converting MPEG-coded data into an
10 SD image, as described above, the teacher data memory 142 



stores the SD image serving as the teacher data. In this  case, the student
data generating circuit 143 MPEG-encodes  the teacher data to generate
coded data and outputs the  coded data as student data. 15 The student data
output by the student data generating  circuit 143 is supplied to a
studentdata memory 1.44.. The student data memory 1.44 stores the student
data supplied  from the student data generating circuit 143. The prediction
tap extracting circuit 145 sequentially  20 uses the teacher data stored.
in the teacher data memory 142 as target data, extracts the student data
used for  predicting the target data from the student data memory 144,  and
generates prediction. taps having the same tap structure  as those
generated by the prediction tap extracting circuit 25. 132 shown in Fig.
22. The prediction taps generated by the 21 September 2005 - 66 -
prediction tap extracting circuit 145 are supplied to a normal equation
adding circuit 148. The class tap extracting circuit 146 extracts the
student data used for classifying the target data from the  5 student data
memory 144, generates a class tap having the  same tap structure as that
generated by the class tap extracting circuit 133 shown in Fig. 22, and
supplies the class tap to a classification circuit 147. As in the
classification circuit 134 shown in Fig. 22, the 



10 classification circuit 147 uses the class tap from the class  tap
extracting circuit 146 to perform classification and supplies.a class code
representing the class of the target data to the normal equation adding
circuit 148. The normal equation adding circuit 148 reads the 15 teacher
data serving as the target data from the teacher  data memory 142 and
performs addition. of the student data  forming the prediction taps from
the prediction tap  extracting circuit 145 and the teacher data serving as
the .target data in each class represented by the class code 20 supplied
from the classification circuit 147. Specifically, the normal equation
adding circuit. 148  uses the prediction taps (student data) and performs,
in each class corresponding to the class code supplied from the
..classification circuit 147, operations corresponding to 25 multiplication
(xinxim) of the student data, each piece 21 September 2005 - 67  forming
each component of the matrix A in'equation (8), and  summation (D
Furthermore, the normal equation adding circuit 148  uses the prediction
taps (student data) and the target pixel (teacher data) and performs, in
each class corresponding to  the class code supplied from the
classification circuit 147, operations corresponding to multiplication
(xiyi) of the  student data and the teacher data, each piece forming each 



component of the vector v in equation (8), and summation (E)  10 The normal
equation adding circuit 148 performs the above addition using all pieces of
the teacher data stored  in the teacher data memory 142 as target data,
thus giving  the normal equations shown in equations (8) in each class By
solving the normal equations generated in each class  15 by the normal
equation adding circuit 148, a tap coefficient :determining circuit 149
computes tap coefficie.ts.in each  class and supplies the. tap coefficients
to an address  corresponding to each class in a coefficient table memory
'150 . ` 20 Depending on the-data prepared as the learning data, there may
be a class in which the normal equation adding  .circuit 1.48 cannot
generate a sufficient number of normal equations for computing the tap
coefficients. In such a  class, the tap coefficient determining circuit 149
outputs, 25 for example., default tap coefficients. 21 September 2005 .- 68
- The coefficient table memory 150 stores the tap  coefficients in each
class, which are supplied from the tap  coefficient determining circuit
149. A control circuit 151 controls the teacher. data 5 generating circuit
141, the student data generating circuit  142, the prediction tap
extracting circuit 145, and the,  class tap extracting circuit 146. 



Specifically, in the learning apparatus shown in Fig.  23, processing
information indicating the contents of 10 processing performed using the
tap coefficients is set to  the control circuit 151 as information
indicating the type of processing performed by the tap coefficients to be
learned by operating an 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 142, the prediction tap  extracting
circuit 145, and the class tap extracting circuit 146. . 20 Accordingly,
under the. control of the control circuit  151, the teacher data generating
circuit 141 generates  teacher data from the learning data. Under the
control of  the control circuit 151, the student data generating circuit
143 generates student data from the teacher data. Under the .25 control of
the control circuit 151, the prediction tap 21 September 2005 - 69
extracting circuit 145 sets the tap structure of prediction  taps and
generates prediction taps having the tap structure.  Under the control of
the control circuit 151, the class tap  extracting circuit 146 sets the tap
structure of a class tap  5 and generates a class tap having the tap
structure. Referring to a flowchart in Fig. 24, processing  



(learning processing) by the learning apparatus shown in Fig.  23 will now
be described. In step S21, the control circuit 151 controls the  10 teacher
data generating circuit 141, the student data  generating circuit 142, the
prediction tap extracting circuit 145, and the class tap extracting circuit
146 in  accordance with the set processing information. Accordingly,  the
teacher data generating circuit 141 sets a method of 15 generating teacher
data from the learning data. The student  data generating circuit 143 sets
a method of generating  .student data from the teacher data. The prediction
tap  extracting circuit 145 sets the tap structure of prediction 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 from the learning data supplied thereto in accordance with the
generation method set in step.  S21 and supplies and stores the teacher
data in the teacher  .25 data memory 142 21 September 2005 - 70
Subsequently, in step S23, the student data generating circuit 143
generates student data from the teacher data stored in the teacher data
memory 142 in accordance with the  generation method set in step S21 and
supplies and stores 5 the student data in the student data memory 144. 



In step S24, the prediction tap extracting circuit 145  uses, from among
the teacher data stored in the teacher data  memory 142, data that has not
yet been selected as target  data as target data. By reading the student
data from the 10 student data memory 144, the prediction tap extracting
circuit 145 generates prediction taps having the tap structure set in step
S21 for the target data and supplies  .the prediction taps to the normal
equation adding circuit  148. 15 In step S24, the class tap extracting
circuit 146  generates a class tap having the tap structure set in step
S2.1 for the target data by reading the student data from the  student data
memory 144', supplies the class tap to the classification circuit 147, and
proceeds to step 525. 20 In step S25, the classification circuit 147
performs classification using. the class .tap from the class tap
extracting circuit 146 and obtains a class code of the  target data. The
class code is supplied from the classification circuit 147 to the. normal
equation adding  25 circuit 148.. . . 21 September 2005 - 71  In step S26,
the normal equation adding circuit 148  reads the teacher data serving as
the target data from the  teacher data memory 142. For the. student data
forming the  prediction taps supplied from the prediction tap extracting 



5 circuit 145 and the teacher data serving as the target data,  the normal
equation adding circuit 148 performs the above- described addition of the.
matrix A and the vector v shown by  equation (8). The addition is performed
in each class corresponding to the class code from the classification  10
circuit 147. In step S2.7, the prediction tap extracting circuit 145
determines whether or not the addition in which all pieces  of the teacher
data stored in the teacher data memory 142  are used as the target data is
performed. If it is 15 determined in step S27 that the addition in which
all pieces  of the teacher data are used as the target data is not
performed., the prediction tap extracting circuit 145 returns  to step S24
and uses, of the teacher data, data that has not yet been selected as
target data as new target data. 20 Subsequently, similar processing is
repeated. If it is determined in step S27 that the addition in  which. all
pieces of the teacher data are used as the target  data is performed, in
step S28, the tap coefficient determining circuit 149 solves the normal
equations 25 generated in each class by the addition performed in step 21
September 2005 -- 72  S26 by the normal equation adding circuit 148, thus
computing the tap coefficients in each class. The tap  coefficients. are
supplied and stored at an address  



corresponding to each class in the coefficient memory 150, 5 and the
processing is terminated. Accordingly, the coefficient memory 150 stores
the tap  coefficients in each class for performing processing  indicated by
the processing information set to the control  circuit 151. 10 The above
learning processing by the learning apparatus  is performed by changing the
processing information set to  the control circuit 151, and a set of tap
coefficients based  on each piece of processing information is obtained.
Accordingly, a plurality of sets of tap coefficients 15 computed for a
plurality of pieces of processing .information  is stored in the
coefficient storage unit 135 in the signal  processing circuit 113 shown in
Fig. 22. Specifically,-Fig:. 25 shows an example of the configuration of
the coefficient storage unit 135 shown in  20 Fig. 22. Selectors 1-61 and
162 each select one of N coefficient  memories 1631 to 163N in accordance
with a, control signal  supplied from the function controller 137 (Fig.
22). The  selectors 161 and 162 select the same coefficient memory  .25
163n. 21 September 2005 - 73  The coefficient memories 1631 to 163, each
store a set  of tap coefficients computed by the learning apparatus shown  



in Fig. 23 on the basis of each piece of processing  information. 5 In the
coefficient storage unit 135 arranged as  described above, the selectors
161 and 162 select. the coefficient memory 163n from among the N
coefficient  memories 1631 to 163N in accordance with the control signal
supplied from the function controller 137. 10 A class code is supplied from
the classification  .circuit 134 to the selector 161. The selector 161
supplies  the class code to the selected coefficient memory 163.. The
coefficient memory 163n reads tap coefficients stored at.an  address
corresponding to the class code from the selector 15. 161 from the set of
tap coefficients (stored therein)  corresponding to the predetermined
processing information  and outputs the tap coefficients. The tap
coefficients-output by the coefficient memory  163n are supplied to the
selector 162 selecting the 20 coefficient memory 163n. The selector 162
supplies the tap coefficients supplied from the coefficient memory 163n to
the product-sum operation circuit 136 (Fig. 22). The coefficient memories
1631 to 163N, each storing the set of tap coefficients based on each piece
of processing  .25 information, need not be physically separated.. In other
21 September 2005 - 74  words, the coefficient memories 1631 to 163N may be



implemented by bank switching a single memory. In. the present embodiment,
since the function of the signal processing circuit 113 in the TV signal
processor 106  5 changes from the function for simultaneously performing
composite/component conversion processing and space  resolution-improvement
processing to the function for only  performing space resolution.
improvement processing, the  coefficient storage unit 135 of the signal
processing 10 circuit 113 stores at least the following two sets of tap
coefficients.  Specifically, one coefficient memory 1631 in the coefficient
storage unit 135 of the signal processing  circuit 113 stores a set of tap
coefficients generated by  15 learning processing using a component-signal
HD image as teacher data and a composite-signal SD image as student data,
the composite-signal SD image being generated by degrading the space
resolution of the teacher data and converting the  component signal into a
composite signal. Another 20 coefficient memory 163 in the coefficient
storage unit 135 f the signal processing circuit 113 stores a set of tap
coefficients generated by learning processing using a  component-signal HD
image as teacher data and an SD image as student data, the SD. image being
generated by degrading the  25 space resolution of the teacher data. . 21
September 2005 - 75  



In the present embodiment, since the function of the  signal processing
circuit 123 in the electronic apparatus 11  (Fig.. 17) changes from the
function for simultaneously  performing MPEG decoding and space resolution
improvement  processing to the function for simultaneously performing  MPEG
decoding and distortion elimination processing, a  coefficient storage unit
135 in the signal processing circuit 123 of the electronic apparatus 11
stores at least the following two sets of tap.coefficients. 10
Specifically, one coefficient memory 1631 in the  coefficient storage unit
135 of the signal processing  circuit 123 stores a set of tap coefficients
generated by  learning processing using an HD image as teacher data, the
HD image being generated by MPEG-encoding a component-signal 15 HD image
and MPEG-decoding the coded data, and using an  MPEG-coded SD image as
student data, the SD image being . generated by degrading the space
resolution of the teacher  data and  MPEG-encoding the, degraded data.
Another  coefficient memory 1631 in the coefficient storage unit 135 '20 of
the signal. processing circuit 123 stores a  coefficients generated by
learning processing  component-signal SD image as teacher data and set of
tap  using a  coded data 



generated. by MPEG-encoding the teacher data as student data. The
coefficient storage units 135 in the TV signal 25 processor 106 and the
electronic. apparatus 11 may store 21 September 2005 - 76  other tap
coefficients. Specifically, the coefficient storage units 13S may store,
for example, tap coefficients  for enlarging/contracting (resizing) an
image, tap  coefficients for improving the resolution in.the time domain, 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  using tap coefficients for
performing MPEG decoding is  described in Japanese Unexamined Patent
Application Publication No. 2001-320711. For example, classification  15.
adaptive processing using tap coefficients for changing the. gray scale is.
described in Japanese Unexamined Patent  Application Publication No.
9-219833. For example,  classification adaptive processing using tap.
coefficients  for reducing blurring-is described in USP 6233019. For 20
:example, classification adaptive processing. using tap 



coefficients for eliminating distortion and noise is  described in USP
5499057. . As described above, sets of many types of tap  coefficients are
stored in the coefficient storage units 135,  25. and the set to be used is
switched among these sets, thus 21 September 2005 - 77  easily changing the
functions of the signal processing  circuit 113 of the TV signal processor
106 and the signal  processing circuit. 123 of the electronic apparatus 11.
In  order to improve the efficiency of signal processing and 5 memory
usage, 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 sufficiently perform
each signal  processing function, the tap structures of the prediction 10
taps and the class tap need not be changed. Referring to a flowchart in
Fig. 26, processing by the signal processing circuit 113 shown in.Fig. 22
will now be  described. In step S31, the function controller 137 receives a
15 control signal from the controller 112 to change the function of the
signal processing circuit 113. In accordance with the control signal, the
function controller  113 controls the prediction tap extracting circuit'
132, the  class tap extracting circuit 133, and the coefficient 



20 storage unit 135. Specifically, the control signal supplied from the
controller 112 to the function controller 137 includes processing
information associated with the function ID stored in the controller 112.
In accordance with the 25 processing information, the function controller
137 controls, 21 September 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 circuit 132 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 class tap extracting
circuit 146 of. the learning apparatus shown. in Fig. 23. The coefficient
storage unit 135 is set to use the  coefficient memory 163n (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 uses, of the output data to be computed by the 20 product-sum
operation circuit 136, data that has not yet  been selected as target data
as. target data. By reading the  input data from the buffer 131, the
prediction tap  extracting circuit 132 generates (forms) prediction taps
having the tap structure set in step S31 for the target data 25 and
supplies the prediction taps to the product-sum 21 September 2005 7 9 -
operation circuit 136. In step S32, the class tap extracting circuit 133
generates a class tap. having the tap structure set in step  S31 for the.
target data by reading the input data from the 5 buffer 131, supplies the
class tap to the classification  circuit 134, and proceeds to step 533. In
step 533, the classification circuit 134 performs  classification using the
class tap from the class tap  extracting circuit 133 and obtains a class
code of the 10 target data. The class code is supplied to the coefficient
storage unit 135. In the coefficient storage unit 135 (Fig. 25), the
selectors 161 and 162 have selected the coefficient memory  163n set in
step S31. When the class code is supplied from 15 the classification
circuit 134, in step S34, the coefficient  .storage unit 135 reads from the
coefficient memory 163. tap  coefficients at an address corresponding to
the class code  



from the classification circuit 134 and supplies the tap  coefficients to
the product-sum operation circuit 136. 20 The product-sum operation circuit
136 obtains the tap  coefficients supplied from the.coefficient storage
unit 135.  In step S35, the product-sum operation circuit 136 uses the  tap
coefficients and the prediction taps supplied in step S32 from the
prediction tap extracting circuit 132 to  2S perform a product-sum
operation shown by equation. (1), 21 September 2005 - 80  computes a
predicted value of the target data, and outputs  the predicted value as
output data. The output data output by the product-sum operation circuit
136 is generated using the prediction taps and the  class tap having the
tap structures corresponding to the  processing information and a set of
tap coefficients. The  output data is thus data generated by processing the
input data in the manner represented by the processing information.
Subsequently, in step S36, the prediction tap 10 extracting circuit 132
determines whether or not there is  output data to be used as target data.
If it is determined  in step S36 that there is output data to be used as
target data, the processing returns to step S32 and uses output data that
has not yet been used as target data as target 15 data. Subsequently, the
similar processing is repeated. In contrast, .if it is determined in step
S36 that there  



is no output data. to be used as target data, the processing  is
terminated. . As described above, the signal processing circuit 113  20 of
the TV signal processor 106 changes the function thereof  by setting the.
tap structure of the prediction taps  generated by 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 September
2005 - 81  .by the product-sum operation circuit 136. Also, as in the
signal processing circuit 113, the signal processing circuit  123 of the
electronic apparatus 11 (Fig. 17) changes the  function thereof. The signal
processing circuits 113 and 5 123 changes the functions thereof in this
manner to  cooperate in sharing the task of processing an input signal.  In
this case, output data of higher quality than. that  achieved by
independent processing by either of the signal  processing circuits 113 and
123 can be achieved. 10 Specifically,. when the signal processing circuit
113 of  the TV signal processor 106 operates, independently, tap
coefficients generated by learning processing using a component-signal HD
image as teacher data and a composite- signal SD image generated by
degrading the space resolution 15 of the teacher data and converting the
component signal into  



a composite signal as student data (hereinafter referred to as
composite/component conversion and SD/HD conversion tap  coefficients) are
used. Using the tap coefficients, a  baseband S-D image signal, which is
output from the tuner 105 20 (Fig. 15) and which is a composite signal,. is
processed,.  thus converting the composite SD image signal into a
component HD .image signal. When the signal-processing circuit 123 of the .
electronic apparatus 1 1 operates independently, tap 25 coefficients
generated by learning processing using an HD 21 September 2Q05 - 82 image
generated. by MPEG-encoding a component--signal. HD image  and
MPEG-decoding the coded data as teacher data and coded SD image data
generated by degrading the space resolution of  the teacher data and
MPEG-encoding the degraded SD image as  student data (hereinafter referred
to as MPEG-decoding and  SD/HD conversion tap coefficients) are used. Using
the tap  coefficients, coded data generated by MPEG-encoding a component SD
image signal output from the specific block 124  (Fig. 17) is processed,
thus converting the coded data into  10 a component HD image signal. In
contrast, when the TV signal processor 106 and the  electronic apparatus 11
are electrically connected with each other, the signal processing circuit
113 of the TV signal  .processor 106 and .the signal processing circuit 123
of the 



15 electronic apparatus 11 change the functions thereof and  cooperate in
sharing the task of processing an input signal.  Specifically,. the signal
processing circuit 123 of the electronic apparatus 11 uses a
component-signal SD image as  teacher data and coded data generated by
MPEG-encoding the  20 teacher data as student data and performs learning
processing to generate tap coefficients (hereinafter  referred to, as
MPEG-decoding tap coefficients). Using the  tap coefficients, the-signal.
processing circuit 123.'  processes coded. data generated by MPEG encoding
a component 25 SD image signal.output from the specific block 124 (Fig.
17), 21 September 2005 - 83  thus converting. the coded data into a
component SD image  signal. The signal processing circuit 113 of the-.TV
signal  processor 106 uses a component-signal HD image as teacher  5 data
and an SD image generated by. degrading the space resolution of the teacher
data as student data and performs  learning processing to generate tap
coefficients  (hereinafter referred to as SD/HD conversion tap
coefficients). Using the tap coefficients, the signal . 10 processing
circuit 113 processes the component SD image  signal, which is generated by
the signal processing circuit  123 of the electronic apparatus 11, thus
converting the SD 



image signal into a component HD image signal. In both modes, namely, a
mode in which either of the 15 signal processing circuits 113 and 123
performs independent  processing and a mode in which the signal processing.
circuits 113 and 123 perform cooperative processing, the  final. result is
a component HD image signal. Using the composite/component conversion and
SD/HD 20 conversion tap coefficients used when the.'signal processing
circuit 113 of the TV signal processor 106 operates  independently, a
composite SD image can be converted into a  component HD image by one
process. The conversion accuracy  may degrade compared with a case in which
conversion of a. 25 composite SD: image into a component SD' image and
conversion 21 September 2005 - 84  of the component SD image into a
component HD image are  separately performed. Specifically, conversion of a
composite. SD image into a  component-signal SD image can be performed
using tap 5 coefficients generated by learning processing using the
component-signal SD image as teacher data and a composite- signal SD image
generated by converting the teacher data  into a composite signal as
student data (hereinafter  referred to as composite/component conversion
tap 10 coefficients). Conversion of a component-signal SD image into a  



component-signal HD image can be performed using the above described SD/HD
conversion tap coefficients (tap  coefficients generated by learning
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 data). The composite/component conversion tap coefficients, are
specialized in converting 'a composite-signal SD image into a 20
component-signal SD image. In view of only converting a  composite signal
into a component. signal, the  composite/component conversion tap
coefficients can convert  a composite-signal SD image into a
component-signal SD image  in a more accurate manner than the
composite/component. .25 conversion and SD/HD conversion tap coefficients
for 21 September 2005 - 85  converting a composite SD image into a
component-signal HD  image by one process. The SD/HD conversion tap
coefficients are specialized  in converting an SD image into an HD image.
In view of only  improving the space resolution, the SD/HD conversion tap
coefficients can generate an HD image by improving the space  resolution of
an SD image in a more accurate manner than the composite/component
conversion and SD/HD conversion tap  coefficients. 10 Similarly, the
MPEG-decoding and SD/HD conversion tap  



coefficients can MPEG-decode coded data generated by MPEG- encoding a
component SD. image signal and convert the decoded  data into an HD image
by one process. In conversion using  the MPEG-decoding and SD/HD conversion
tap coefficients, the 15 decoding accuracy may degrade compared with
conversion using  the MPEG-decoding tap coefficients; and the conversion
accuracy may degrade compared with conversion using the  SD/HD conversion
tap coefficients. From the above description, when the signal processing 20
circuits 113 and 123 perform cooperative processing, the  MPEG-decoding tap
coefficients are used to convert coded  data into an SD image, and the SD
image is converted into an HD image using the SD/HD conversion tap
coefficients. The  HD image of higher quality is thus generated compared
with a 25 case in which the signal: processing circuit 113 of the TV 21
September 2005 8 6 - signal processor 106 operates independently using the
composite/component conversion and SD/HD conversion tap  coefficients and a
case in which the signal processing  circuit 123 of the electronic
apparatus 11 operates .5 independently using the MPEG-decoding and SD/HD
conversion  tap coefficients. With the MPEG-decoding tap coefficients,
coded data is  MPEG-decoded, and, what is more, block distortion due to
MPEG-encoding is eliminated. 



10 Specifically, the MPEG-decoding.tap coefficients are  generated by
learning processing using, as described above,  a component-signal SD image
as teacher data and coded. data  generated by MPEG-encoding the teacher
data as student data.  The MPEG-decoding tap coefficients convert the coded
data 15. into. an image in which (the sum of) square errors with respect to
the original image is minimum. According to the  MPEG-decoding tap
coefficients, the coded data is converted into an image close to the
undistorted, original image.  Therefore, distortion such as block
distortion due to MPEG 20 encoding as well as MPEG-decoding is eliminated.
When tap coefficients are generated by learning  processing using data
generated by MPEG-encoding a  component-signal SD image and MPEG-decoding
the coded  component-signal SD image. as teacher data and .coded data 25
generated by MPEG-encoding the teacher data as student data, 21 September
2005 - 87  the tap coefficients convert the coded data into an image  close
to a decoded image generated. when the coded data is  MPEG-decoded in a
normal manner, that is, a decoded image  having block distortion or the
like due to MPEG-encoding.  In this case, the above-described distortion
elimination is  not performed. As described above, a compliant electronic
apparatus, such as the electronic apparatus 11, can be stored in the 



bay 4 of the bay-structure television set (Figs. I and 2) 10 without the
bay adapter box 14. Since the compliant  electronic apparatus is
electrically connected with the TV  signal processor 106, the compliant
electronic apparatus and  the TV signal processor 106 perform cooperative
processing to generate a high quality image or the like.  In contrast,  15
a non-compliant electronic apparatus, such as the electronic' apparatus 13,
requires. the bay adapter .box 14 to be stored  in the bay 4 of the.
bay-structure television set. When the  non-compliant electronic apparatus
is electrically connected  with the TV signal processor 106, the
non-compliant 20 electronic apparatus and the TV signal processor 106
perform  independent processing. Disregarding whether or not the
non-compliant electronic apparatus is electrically connected  with the TV
signal processor 106, a high quality image, such as that generated by
cooperative processing, cannot be  25, generated. 21 September 2005 - 88
Compared with the non-compliant electronic apparatus,  the compliant
electronic apparatus has added values in that  the compliant electronic
apparatus is easily stored in the  bay .4 and generates high quality data.
5 In the above case, the signal processing circuit 113 of  the TV signal
processor 106 and the signal processing  circuit 123 of the electronic
apparatus 11 are each-provided  



using the classification adaptive processing circuit (Fig.  22) for
performing classification adaptive processing to 10 implement various
functions. Alternatively, the signal  processing circuits 113 and 123 may
include modules (blocks.)  performing processing corresponding to various
functions. Fig. 27 includes diagrams showing other examples of the
configuration of the TV signal processor 106 and the 15 electronic
apparatus 11. In the diagrams, portions  corresponding to.those in Fig.. 16
and 17 are given the same reference numerals, and descriptions thereof are
.appropriately omitted.. Specifically, Fig. 27A shows another example of
the 20 configuration of the TV signal processor 106. The TV signal
processor 106 is arranged as in the case of Fig. 16 except  for the fact
that the signal. processing circuit 113 is  provided using a converter 171,
a space resolution improvement processor 172, a noise elimination processor
173, 25 and a selector 174, instead of using the classification 21
September 2005 - 89  adaptive processing circuit. Fig. 27B shows another
example of the configuration of  the electronic apparatus 11. The
electronic apparatus 11 is  arranged as in the case of Fig.. 17 except for
the fact that  the signal processing circuit 123 is provided using an MPEG
decoder 175, a distortion elimination processor 176, and a  



selector 177, instead of using the classification adaptive processing
circuit. When the TV signal processor 106 shown in Fig. 27A  10 performs
independent.processing, a baseband composite SD image signal; which is
output from the tuner 1.05 (Fig. 15),  is supplied to the signal processing
circuit 113 via the  selector 104 and the I/F 111. In the signal processing
circuit 113, the signal from  .15 the tuner 105 is. processed by being
exchanged in the order indicated by dotted lines in Fig. 27A. Specifically,
ire the signal processing circuit 113, the  selector 174 receives the
composite SD image signal from the tuner 105. The selector 174 selects the
converter 171 and  20 supplies the composite SD image signal to the
selected  converter 171. The converter 171 converts the composite SD image
signal from the selector 174 into a component SD image  signal and supplies
the component SD image signal to the 25 . selector 17.4.. The selector 174
selects the space resolution - 90  improvement processor 172 and supplies
the component SD  image signal to the selected space resolution improvement
processor 172. The space resolution improvement processor 172 performs  5
processing, to improve the space resolution of the component  SD image
signal from the selector 174 and supplies the 



resulting component HD image signal to the selector 174. The selector 174
selects the noise elimination processor 173  and supplies the component HD
image signal to the selected  10 noise elimination circuit 173. The noise
elimination circuit 173 performs noise  elimination processing with respect
to the HD image signal  from the selector 174 and supplies the resulting HD
image  signal to the selector 174. The selector 174 outputs the HD 15 image
signal from the noise elimination processor 173 to the selector 104 (Fig.
15) via the. 1/F 111. The selector .104 supplies the HD image signal to,
for  example, the CRT 2 (Fig. 15), and the CRT 2 displays a  corresponding
HD image. 20 Accordingly, when the TV signal processor 106 performs
independent processing, the signal processing circuit 113 of  the TV signal
processor 106 has a function for converting a  composite signal into a
component signal, a function for improving the space resolution (function
for converting an  25 SD image into an HD. image), and a function
for.eliminating 21 September 2005 - 91 - noise.  In contrast, when the
electronic apparatus 11 shown in Fig. 27B performs independent processing,
coded data  generated by MPEG-encoding an SD image, which is output from  5
the specific block 124, is supplied to the signal processing  



circuit 123. in the signal processing circuit 123, the coded data is
processed by being exchanged in the order indicated by  dotted lines in
Fig. 27B. 10 Specifically, in the signal processing circuit 123, the
selector 177 receives the coded data from the specific block  124. The
selector 177 selects the MPEG decoder 175 and supplies the coded data to
the selected MPEG decoder 175.  The MPEG decoder 175 MPEG-decodes the coded
data from  15 the selector 177 and supplies the resulting decoded image
signal. (SD image signal) to the selector 177. The selector 177 selects the
distortion elimination processor 176 and  supplies the decoded image signal
to the selected distortion elimination processor-176. 20 The-distortion
elimination processor 176 performs  distortion elimination processing to
eliminate block distortion or..the like from the decoded image signal from
.the selector 177 and supplies the resulting decoded image  signal to the
selector 177. The selector 177 outputs the  25 decoded image.,signal from
the distortion elimination 21 September 2005 - 92  processor 176 via the
I/F 121. Accordingly,. when the electronic apparatus 11 performs
independent processing, the signal processing circuit 123 of  the
electronic apparatus 11 has a function for MPEG-decoding  



coded data 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. I and 2) and thus electrically connected
with the TV signal processor 106, as described above, the signal 10
processing circuit 113 of the TV signal processor 106 and  the signal
processing circuit 123 of the electronic  apparatus 11 exchange the
function IDs with each. other for  implementing cooperative processing.
Accordingly, at least  one of the TV signal processor 106 and the
electronic 15 apparatus 11 changes the function thereof. Specifically, the
signal processing circuit 113 of the  TV signal processor 106 changes from,
for example, having  the above-described three functions, namely, the
function for converting a composite signal into a component signal, 20 the
function for improving the space resolution, and the  function for
eliminating noise, to only having the function for improving. the space
resolution The signal processing circuit 123 of the electronic  apparatus
11 remains unchanged as that having, the above- 25 described two functions,
namely, the function for MPEG 21 September 2005 - 93  decoding coded data
and the function for eliminating block  distortion or the like. The signal
processing circuit 113 of the TV signal  



processor 106 and the signal processing circuit 123 of the 5 electronic
apparatus 11 process the coded data in the order  indicated by dotted lines
in Fig. 28. Specifically, the signal processing circuit 123 of the
electronic apparatus 11 performs processing similar to that  of Fig. 27B.
Accordingly, a distortion-eliminated decoded  10 image is output from the
I/F 121. The decoded image signal is. supplied to the selector  104. The
selector 104 supplies the decoded image signal from (the I/F l21 of) the
electronic apparatus 11 to the TV  signal processor 106. 15 In the TV
signal processor 106, the decoded image  signal from the selector 104 is
received by the I/F I11 and  supplied to the signal processing circuit 113.
In the signal processing circuit 113, the selector 174  receives the
decoded image signal and selects the space 20 resolution improvement
processor 172. The selector 174  supplies the received decoded image signal
to the selected  space resolution improvement processor 172. The space
resolution improvement processor 172 performs  processing to improve the
space resolution of the decoded  25 image signal from the selector 174. and
supplies the 21 September 2005 - 94  .resulting HD image signal to the
selector 174. The selector  174 outputs the HD image signal from the space
resolution  



improvement processor 172 to the selector 104 via the I/F  111. The
selector 104 supplies the HD image signal to, for  example, the CRT 2 (Fig.
15), and the CRT 2 displays a  corresponding HD image. Accordingly, when
the electronic apparatus 11 performs  independent processing, the coded
data is MPEG-decoded, and 10 distortion is eliminated from the resulting
decoded image  signal to generate distortion-eliminated decoded image
signal. When the electronic apparatus 11 and the TV signal  processor 106
are electrically connected with each other to  perform cooperative
processing, an HD image generated by 15 improving the space resolution of
the distortion-eliminated  decoded image signal can be generated. As shown
in the embodiments of Figs. 27 and 28, when  the signal processing.
circuits 113 and 123 are provided using modules (blocks) corresponding to
individual functions, 20 the same number of modules as that of functions of
each of the signal processing circuits 113 and 123 are required. As the
number of functions increases, so does the number of modules. Thus, the
circuit size increases. In contrast, when the signal processing circuits
113  .25 and 123 are each provided using the classification adaptive 21
September 2005 - 95 - processing circuit, as shown in Fig. 22, basically,
only the  



storage capacity of each coefficient storage unit 135  increases due to an
increase in the number of functions.  Thus, the circuit size expansion is
reduced. By adopting classification adaptive processing as signal
processing, the  signal processing steps and circuit configuration: rarely
change due to. changes in functions. This is clear from Figs.  22, 25, and
26. Specifically, according to the  classification adaptive processing
circuit shown in Fig.. 22, 10 signal processing in accordance with various
functions is  implemented without changing the physical configuration of
the product-sum operation circuit 136 for performing processing specialized
in the single processing step, that  is, performing a product-sum operation
of the tap 15 coefficients and the prediction taps. The above-described
series of- processes by the signal  processing circuits 113 and 123 can be
performed by hardware  or software. When the series of processes is
performed by  software, a program . constituting. the software is installed
20 into a computer such as a microcomputer. Fig. 29 shows an example of the
configuration of an  embodiment of a computer into which a program for
performing the above-described series of processes is installed. The
program can be pre-recorded in a hard. disk 205, 25 which is a built-in
recording medium included in the 21 September 2005 96  



computer, or a ROM 203. Alternatively, the program can be temporarily or
permanently stored (recorded) in a removable recording  medium 211 such as
a floppy disk, a CD-ROM (Compact Disc 5 Read Only Memory)., an MO (Magneto
optical), disk, a DVD  (Digital Versatile Disc), a magnetic disk, or a
:semiconductor. memory. The removable recording medium 211 can be provided
as so-called package software In addition to installing the program into
the computer  10 from the above-described removable recording medium 211,
the  program may be wirelessly transmitted from a download site  to the
computer via an artificial satellite for digital ..satellite broadcasting
or transmitted by wire to the computer via a network such as a LAN (Local
Area Network) or  .15 the Internet. The computer receives the transmitted
program .at a communication unit 208, and the program is installed in  the
built-in hard disk 205. The computer includes a built-in CPU (Central
Processing Unit) 202.. An input/output interface 210 is 20 . connected to
the CPU 2'02 via a bus 201. When a command is  input to the CPU 202 via the
input/output interface 210 as a result of operating, by a user, an input
unit 207 including a keyboard, a mouse, and a microphone, the CPU 202
executes  the program stored in the ROM (Read Only Memory) .202.. .25
Alternatively, the CPU 202 may load the program stored in 21 September 2005



- 97  the hard disk 205, the program transmitted from the  'satellite or
the network, received at the communication unit  208, and installed in the
hard disk 205, or the program read from the removable recording medium 211
attached to a drive  209 and installed in the hard disk 205 into a RAM
(Random  Access Memory) 204 and executes the program. Accordingly,  the CPU
202 performs processing in accordance with the  above-described flowcharts
or processing performed by the  configurations shown in the above-described
block diagrams. 10 If necessary, the CPU 202 outputs the processing result
via  the input/output interface 210 from an output unit 206  including an
LCD (Liquid Crystal Display) and a speaker,  transmits the processing
result from the communication unit  208, or records the processing result
in the hard disk 205. 15 In this specification, processing steps for
writing the  program causing the computer to perform various processes  are
not necessarily processed in time series in the order described in the
flowcharts. Parallel processing or  individual processing (e.g., parallel
processing or object  .20 processing) is also included. The program may be
processed by a single computer or  distributedly processed by a .plurality
of computers. Furthermore, the program may be transmitted to a remote
computer and executed by the remote computer. 25 The electronic apparatuses
stored in the bays 4 of the 



21 September 2005 - 98  bay-structure television set (Figs. 1 and 2) are
not limited  to the above-described DVD player and the digital VTR. The
electronic apparatus may be any type, e.g., a printer, an HD (Hard Disk)
recorder,. etc. 5. Although the tuner 104, the TV signal processor 106,
and the like are incorporated in advance in the TV rack 1 (Fig. 1) to
provide the bay-structure television set (Figs.  I 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, each.
of the  tuner 104, the TV signal processor 106, and the like may be
.stored in the bay 4 of the TV rack I and used as one electronic apparatus.
In the present embodiment, a case in which the two 15 electronic
apparatuses, namely, the TV signal processor 106  and the electronic
apparatus 11, perform cooperative  processing has been described. However,
cooperative  processing may be performed by three or more electronic
apparatuses. The contents of processing include, besides 20 .. the
above--described processing, time resolution creation,  gray-scale
creation, etc.. In the present embodiment, when the electronic  .apparatus
11 is stored in the bay 4 of the bay-structure television set and
electrically connected with the TV signal 



25 processor 106, cooperative processing is performed.. 21 September 2005 -
99  Cooperative processing may be performed by a plurality of  electronic
apparatuses which are stored in the bays 4 and  thus electrically connected
with one another or by a plurality of electronic apparatuses which are
electrically  connected 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 types of tap  coefficients and, by changing the set
of tap coefficients to  be used, changes the function of the signal
processing 10 circuit 113. Instead of pre-storing the tap coefficients  for
changing the function of the signal processing circuit  .113 in the
coefficient storage unit 135, the tap coefficients may be downloaded from
the outside.  Specifically, for example, as described in Fig. 1, a 15
cellular phone-can be stored in the bay 4G of the bay  structure television
set. When a cellular phone is stored  in the bay 4G, a communication
function of the cellular  phone accesses a server on another network such
as the Internet and downloads necessary tap. coefficients. For 20 example,
when the bay-structure television set is electrically connected with
another electronic apparatus, if  the electronic apparatus stores necessary
tap coefficients, the tap coefficients may be downloaded from the
electronic 



apparatus.. 25 Similarly, information regarding the tap structures of 21
September 2005 100  the prediction taps and the class tap may be downloaded
from  the outside. As described above, when tap coefficients are-
downloaded from the outside, the tap coefficients that are S downloaded
(hereinafter referred to as the. downloaded tap  coefficients) need to be
stored in the coefficient storage  unit 135 (Fig. 22). Thus, the
coefficient storage unit 135  needs a storage area for storing the
downloaded tap coefficients.  10 The coefficient storage unit 135 is thus
provided with,  besides a storage area for storing the minimum. required
tap  coefficients (for the TV signal processor 106, for example,
composite/component conversion tap coefficients for  implementing the
minimum required function of the TV signal 15 processor 106), a storage
area for storing the downloaded  tap coefficients. In this case, when the
downloaded tap coefficients are  not used, the storage area of the
coefficient storage unit  135 is wasted. The coefficient. storage unit 135
is thus 20 provided with the minimum required storage area and pre- stores,
in this storage area, the minimum required tap  coefficients. In order to
use downloaded tap coefficients,  



the downloaded coefficients are stored in the coefficient  storage unit 135
by overwriting the storage area. 25 In this.. case,. when. the downloaded
tap coefficients 21 September 2005 - 101  become. unnecessary (for example,
when an electrical .connection with another electronic apparatus is
broken), the  coefficient storage unit 135 again must 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 overwriting the
storage area for storing  the downloaded tap coefficients. This can be
performed by,  as indicated by the dotted line in Fig. 15, providing a
storage medium such as an HD (Hard Disk) 107 connected with 10 the selector
104. In other words, the pre-stored tap  coefficients. in the. coefficient
storage unit 135 may be maintained in the HD 107. Basically, the single
coefficient memory 163n in the coefficient storage unit 135 in the
embodiment of Fig. 25  15 stores one set of tap coefficients. When one set
of tap coefficients cannot be stored in the single coefficient  memory 163,
due to a large number of bits of tap  coefficients or a large number of
classes, one set of tap coefficients may be stored in a plurality of
coefficient  20 -memories among the coefficient memories 1631 to 163N
Although a case in which an image is processed has. been  



described in the present embodiment, the present invention is applicable to
a case in which audio or the like is  processed.. 25 21 September 2005 --
102  Industrial Applicability As described above, according to the present
invention, whether or not another apparatus is connected is determined. The
function of processing an input signal changes between a  mode in which the
other apparatus is connected and a mode 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
quality than that achieved by independent 10 processing by a single
apparatus. According to the present invention, an electronic  apparatus.
which operates independently and which includes at  least one signal
terminal, which is exposed to the outside, for receiving or outputting a
signal is stored in a cavity- 15 shaped holder, and a connection terminal
included in a connection panel in the holder is connected with the signal
terminal of the electronic apparatus. Accord the electronic apparatuses are
easily. connected with each other.  According to the present invention, a
first face .20 ..includes a first terminal connecting with a connection 



terminal included in a connection panel of a storage rack  having, in a
holder,. the connection panel including the  connection terminal to be
electrically connected with a signal terminal of an electronic apparatus. A
second face  25 includes a second terminal connecting with the signal 21
September 2005 - 103  terminal of the electronic apparatus which operates
independently and which includes at least one signal  terminal, which is
exposed to the outside, for receiving or outputting a signal. Accordingly,
when the electronic  5 apparatus is stored in the storage rack,. the
electronic  apparatuses are easily connected with each other. According to
the present invention, a storage rack is  provided including at least one
cavity-shaped holder for  storing an electronic apparatus which operates
independently 10 and which includes at least one signal terminal, which is
exposed to the outside, for receiving or outputting a signal  and a.
connection panel which .is in the holder and which has  a connection
terminal connecting with the signal terminal of  the electronic apparatus.
Accordingly, the electronic 15 apparatus are easily connected with each
other. According.  to the present invention, signal processing means for
performing signal processing includes an arithmetic  operation unit for
performing an arithmetic operation using  tap coefficients and an input
signal. The arithmetic 



20 operation. unit performs signal processing in accordance with  first and
second functions without. changing the physical  configuration of a circuit
for performing processing  specialized in one processing step. The circuit
size expansion is thus prevented. 25 21 September 2005 104 CLAIMS 1. A
signal processing apparatus for processing an input  signal, comprising:
detection means for detecting the connection to other  apparatus; signal
processing means capable of performing signal  processing. of the first
function and the second function  to the input signal; and control means
for changing the function of the signal  processing means based on the
connection to other  apparatus wherein at least a part of the signal
processing  means is used in both the signal processing of the first
function and the second function. 2. The signal processing apparatus
according to claim 1,  wherein the input signal is processed by both the
signal  processing means and the other apparatus. 21 September 2005 



105 3. The signal processing apparatus according to claim 2,  wherein the
control means changes the function of the signal  processing means so as to
improve the quality of a first  processed signal to be higher than that of
a second  .processed signal; wherein the first processed signal is
generated by  the signal processing means and the other apparatus while
connected, and the second processed signal is generated by  the signal
processing means and the other apparatus while  performed independently. 4.
The signal processing apparatus according to claim 1,  further comprising
connecting means for connecting the other  apparatus, wherein the detecting
means detects whether or not  the other apparatus is connected to the
connecting means. 21 September 2005 106 5. The signal processing apparatus
according to claim 1,  wherein the detecting means detects whether or not
the other  apparatus connected with connection means is a specific
apparatus. 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. 21 September
2005 



107 7. The signal processing apparatus according to claim 1,  wherein the
signal processing means comprises: prediction tap extracting means for
extracting, from  the input signal, prediction taps for use in computing a
predetermined predicted value; class tap extracting means for extracting,
from the  input signal, a class tap for use in performing predetermined
classification; classification means for performing the classification  on
the basis of the class tap; tap coefficient obtaining means for obtaining
tap  coefficients corresponding to a class code generated as a  result of
the classification, the tap coefficients being  generated by learning
processing; and prediction means for computing the predetermined  predicted
value on the basis on the tap coefficients  corresponding to the class code
and the prediction taps. 21 September 2005 108 8. The signal processing
apparatus according to claim 7,  wherein a plurality of types of tap
coefficients are  obtained by learning plural pairs of a first quality data
and a second quality data, the quality of the first  quality 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. 21 September
2005 109 10. The signal processing apparatus according to claim 8,  wherein
the control means downloads a necessary type of tap  coefficients from the
outside. 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. 21 September 2005 110 13. The signal processing apparatus
according to claim 12,  wherein the control means receives function
information  indicating the function of the other apparatus from the other
apparatus and changes the function of the signal processing  



means on the basis of the function information. 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. 21 September 2005 111 15. 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 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 perform signal  processing 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 step
based on the connection to the other  apparatus 21 September 2005 112
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. 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 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. 21 September 2005 113 18. A signal processing system
comprising at least 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 signal
processing  means is used in both the signal processing of the first
function and the second function. 21 September 2005 114 19. The signal
processing system according to claim 15,  wherein the signal processing
means comprises: prediction tap extracting means for extracting, from  the
input signal, prediction taps for use in computing a  predetermined
predicted value; class tap extracting means for extracting, from the  input
signal, a class tap for use in performing  predetermined classification;
classification means for performing the classification  on the basis of the
class tap; 



tap coefficient obtaining means for obtaining tap  coefficients
corresponding to a class code generated as a  result of the classification
the tap coefficients, being  generated by learning processing; and
prediction means for computing the predetermined predicted  value from the
tap coefficients corresponding to the class code  and the prediction taps.
21 September 2005 115 20. The signal processing system according to claim
18,  wherein one of the first and second signal processing  apparatuses
operates independently and has at least one  signal terminal, which is
exposed to the outside, for  receiving or outputting a signal, and the one
of the signal processing apparatuses is  stored in a storage rack
comprising: at least one holder in the shape of a cavity for  storing the
one of the signal processing apparatuses; and  a connection panel including
a connection terminal connecting with the signal terminal of the one of the
signal processing apparatuses, the connection panel being  provided in the
holder. 21. The signal processing system according to claim 20,  wherein
the storage rack includes a plurality of holders,  and the other one of the
first and second signal  



processing apparatuses operates independently, has at  least one signal
terminal, which is exposed to. the  outside, for receiving or outputting a
signal, and is  stored in the storage rack. 21 September 2005 116 22. The
signal processing system according to claim 20,  wherein the other one of
the first and second signal  processing apparatuses is incorporated in the
storage  rack. 23. A signal processing apparatus for performing
predetermined signal processing of an input signal, comprising: connection
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 21 September
2005 117 control means for changing the function of the signal  processing
based on the connection to other apparatus; wherein the signal processing
means comprises: 



a storage unit for storing the tap coefficients; and  an arithmetic
operation unit for performing, under  the control of.the control means, the
arithmetic operation  using the tap coefficients and the input signal, and
at least a part of the signal processing means is  used in both the. signal
processing of the first function  and the second function. 21 September
2005 - 118  SIGNAL PROCESSING APPARATUS, STORAGE RACK, AND  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  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 processing of an input signal. In an
ID table  stored in the controller 112, processing information  concerning
processing tasks to be shared with the compliant  electronic apparatus is
associated with the function ID of 15 the compliant electronic apparatus.  
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