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(57) ABSTRACT 

The present application discloses a signal processing appara 
tus. Particularly, it discloses a signal processing apparatus 
comprising a ?rst decoder for generating video data by 
decoding data and a second decoder for generating video data 
by decoding data, Wherein, regarding predetermined opera 
tions for generating the video data by decoding the data, the 
number of the predetermined operations that can be executed 
by the second decoder for each unit time is loWer than that of 
the predetermined operations that can be executed by the ?rst 
decoder for each unit time. 
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SGNAL PROCESSING APPARATUS 

BACKGROUND OF THE INVENTION 

[0001] 1. Field ofthe Invention 

[0002] The present invention relates to a signal processing 
apparatus. 

[0003] 2. Description of the Related Art 

[0004] Television broadcast receivers With tWo tuners 
capable of displaying tWo programs at a time are knoWn. 
Examples of such receivers are described in Japanese Laid 
Open Patent Publication (Kokai) No. H9-9166 (1997-9166). 
In addition, Japanese Laid-Open Patent Publication (Kokai) 
No. H8-79641 (1996-79641) discloses a television receiver 
having a plurality of processing modules. 

SUMMARY OF THE INVENTION 

[0005] It is an object of the present invention to provide an 
apparatus that can simplify presenting a display using a plu 
rality of display areas. It is another object to provide an 
apparatus capable of presenting a high-de?nition display 
using a plurality of display areas. 

[0006] According to one aspect of the present invention, a 
signal processing apparatus includes a ?rst decoder for gen 
erating video data by decoding data, and a second decoder for 
generating video data by decoding data. Regarding predeter 
mined operations for generating the video data by decoding 
the data, the number of the predetermined operations that can 
be executed by the second decoder for each unit time is loWer 
than that of the predetermined operations that can be executed 
by the ?rst decoder for each unit time. 

[0007] For example, by decreasing resolution of the video 
data output from the second decoder so as to be loWer than 
resolution of the video data output from the ?rst decoder, it 
becomes possible to decrease the number of predetermined 
operations related to decoding such as, for example, inverse 
DCT processing. Due to the decrease in the number of the 
operations for presenting a single screen, the number of the 
operations per unit time (one second) of the second decoder 
can be loWer than that of the ?rst decoder. 

[0008] Furthermore, in the present invention, the signal 
processing apparatus preferably includes a ?rst demultiplexer 
for identifying and picking out plural types of data from 
sequentially input packet data according to identi?ers of the 
packet data, and a second demultiplexer for identifying and 
picking out feWer types of data than the plural types of data 
from sequentially input packet data according to identi?ers of 
the packet data. The ?rst decoder decodes the data picked out 
by the ?rst demultiplexer and the second decoder decodes the 
data picked out by the second demultiplexer. 

[0009] Data not picked up by the second demultiplexer may 
be discarded. 

[0010] Preferably, the signal processing apparatus of the 
present invention further includes a receiver for receiving 
data input to the ?rst decoder and/or the second decoder. 
Particularly, the receiver preferably includes a receiving cir 
cuit for receiving the data decoded by the ?rst decoder and a 
receiving circuit for receiving the data decoded by the second 
decoder. 
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[0011] A signal received by the receiver may be stored in a 
temporary storage device before it is input to the decoder. If a 
demultiplexer is used as described in the embodiment beloW, 
a signal received by the receiver may be stored in the tempo 
rary storage device before it is input to the decoder via the 
demultiplexer. The storage device is only required to store 
necessary data for signal processing of a decoder or a demul 
tiplexer for a required period, and therefore it is only neces 
sary to have a storage capacity of, for example, one to several 
frames. In addition, it is also possible to pre-store a program 
in the storage device and to input data from the storage device 
to the ?rst decoder (and/or the ?rst demultiplexer) or to the 
second decoder (and/or the second demultiplexer). In this 
situation, the storage device needs to have enough capacity to 
store the program, preferably at least 1 gigabyte. Further 
more, data read from a recording medium such as a DVD can 
be input to the ?rst decoder (and/ or the ?rst demultiplexer) or 
the second decoder (and/or the second demultiplexer). 

[0012] According to another aspect of the present inven 
tion, a signal processing apparatus includes a ?rst demulti 
plexer for identifying and picking out plural types of data 
from packet data sequentially input to the apparatus accord 
ing to identi?ers of the packet data, and a second demulti 
plexer for identifying and picking out feWer types of data than 
the ?rst demultiplexerpicked out from the plural types of data 
from the packet data sequentially input to the apparatus 
according to identi?ers of the packet data. 

[0013] According to still another aspect of the present 
invention, a signal processing apparatus includes a signal 
processing circuit, and a storage device for storing a program 
for performing processing to generate video data by decoding 
data in the signal processing circuit. The program performs a 
?rst processing step to generate video data for display in a ?rst 
display area among displayable areas of a display device, and 
a second processing step to generate video data for display in 
a second display area not identical to the ?rst display area. In 
performing predetermined operations in the ?rst and second 
processing steps, the number of the predetermined operations 
per unit time executed to generate the video data for display in 
the second display area is less than the number of the prede 
termined operations per unit time executed to generate the 
video data for display in the ?rst display area. 

[0014] With these features, preferably the ?rst display area 
is larger than the second display area. 

[0015] According to still another aspect of the invention, a 
signal processing apparatus includes a signal processing cir 
cuit, and a storage device for storing a program for perform 
ing processing to generate video data by decoding input data 
in the signal processing circuit. The program is prepared to 
enable sWitching betWeen a ?rst state of performing process 
ing to generate video data for display in a predetermined 
display area among displayable areas of a display device, and 
a second state of performing processing to generate video 
data for display in a ?rst display area among the displayable 
areas and processing to generate video data for display in a 
second display area not identical to the ?rst display area. 

[0016] In the above, the predetermined display area can be 
identical to the displayable area. Furthermore, one of the ?rst 
display area and the second display area can be identical to the 
displayable area. 

[0017] In the present invention, regarding predetermined 
operations for generating the video data by decoding the input 
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data, preferably both of the number of the predetermined 
operations per unit time executed in generating the video data 
for display in the ?rst display area and the number of the 
predetermined operations per unit time executed in generat 
ing the video data for display in the second display area are 
less than the number of the predetermined operations per unit 
time executed in generating the video data for display in the 
predetermined display area. 

[0018] Particularly, the program preferably includes a ?rst 
program for performing processing to generate the video data 
for display in the predetermined display area among the dis 
playable areas of the display device and a second program for 
performing processing to generate the video data for display 
in the second display area not identical to the ?rst display 
area. The ?rst state and the second state can be sWitched by 
sWitching betWeen the state of executing the ?rst program and 
the state of executing the second program. 

[0019] According to another aspect of the present inven 
tion, a signal processing apparatus includes a signal process 
ing circuit for generating video data by decoding the data, and 
a storage device for storing rewritten data for changing an 
operational state of the signal processing circuit. The signal 
processing circuit can be sWitched betWeen a ?rst state for 
performing processing to generate video data for display in a 
predetermined display area among displayable areas of a 
display device and a second state for performing processing 
to generate video data for display in a second display area not 
identical to the ?rst display area, on the basis of the reWritten 
data. 

[0020] According to still another aspect of the present 
invention, a program for generating video data for presenting 
a display includes a step of performing a ?rst processing to 
generate video data for display in a ?rst display area among 
displayable areas of a display device. The program also 
includes a step of performing a second processing video data 
for display in a second display area not identical to the ?rst 
display area. In performing predetermined operations in the 
?rst and second processing steps, the number of the predeter 
mined operations per unit time executed to generate the video 
data for display in the second display area be loWer than the 
number of the predetermined operations per unit time 
executed to generate the video data for display in the ?rst 
display area. 

[0021] According to a further aspect of the present inven 
tion, there is provided a display unit, comprising the afore 
mentioned signal processing apparatus and a display device 
for presenting a display based on the video data. Examples of 
the display device include a ?eld emission display in Which a 
?eld-emission element is used as a display element, a plasma 
display in Which a plasma cell is used as a display element, a 
liquid crystal display in Which a liquid crystal cell is used as 
a display element, an electro-luminescent display in Which an 
electro-luminescent element is used as a display element, or a 
cathode ray tube (CRT). 

[0022] According to another aspect of the invention, a sig 
nal processing apparatus includes a plurality of broadcast 
receivers for receiving, tuning in to, and demodulating a 
transmission signal. The apparatus also includes for storing 
broadcast data tuned in to, and demodulated by, the broadcast 
receivers in predetermined areas. A classi?cation unit in the 
apparatus includes complete classi?cation means for classi 
fying data stored in the storage means into all of video, audio, 
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data broadcasts, and control data and simpli?ed classi?cation 
means for classifying the data stored in the storage means into 
a part of video, audio, data broadcasts, and control data, the 
classi?cation unit Writing the classi?ed data into the storage 
means again. The apparatus also includes a video decoding 
unit including high resolution video decoding means for pro 
cessing high resolution video data in high resolution and loW 
resolution video decoding means for decoding the high reso 
lution video data in loW resolution, the video decoding unit 
decoding the video data classi?ed by the classi?cation unit. 

[0023] The classi?cation unit may classify data of a plural 
ity of broadcast programs stored in the storage means sequen 
tially, only by a single classi?cation means. 

[0024] The loW resolution video decoding means may 
decode only the ?rst image to be referenced in high resolution 
and may decode other images in loW resolution. 

[0025] In yet a further aspect of the present invention, a 
signal processing apparatus includes a plurality of broadcast 
receivers for receiving, tuning in to, and demodulating a 
transmission signal. The apparatus also includes storage 
means for storing broadcast data tuned in to and demodulated 
by the broadcast receivers in predetermined areas. The appa 
ratus also includes classi?cation means for classifying the 
broadcast data stored in the storage means into video, audio, 
data broadcasts, and other control data, and storing them into 
the storage means again. Video decoding means in the appa 
ratus decodes the video data classi?ed by the classi?cation 
means. Finally, there is a controller in the apparatus for 
changing types of data classi?ed by the classi?cation means 
according to a layout on a display screen and for changing 
resolution at Which the video decoding means can process 
data. 

[0026] This application also discloses an apparatus Wherein 
the video decoding means decodes only the ?rst image to be 
referenced in high resolution Without fail. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0027] FIG. 1 is a diagram illustrating a system con?gura 
tion according to a ?rst embodiment of the present invention. 

[0028] FIGS. 2A-2C are diagrams illustrating a ?rst 
embodiment of an IRD con?guration. 

[0029] FIG. 3 is an illustration of an example of Work areas 
allocated in a storage unit. 

[0030] FIG. 4 is an illustration of a P-in-P display. 

[0031] FIG. 5 is an illustration of a P&P display. 

[0032] FIGS. 6A and 6B are IRD con?guration diagrams in 
a second embodiment. 

[0033] FIG. 7 is an illustration of a processing ?oW for 
decoding video. 

[0034] FIG. 8 is a diagram shoWing demultiplex process 
ing. 
[0035] FIG. 9 is an illustration of a 4-screen display in the 
second embodiment. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0036] Referring to FIG. 1, there is shoWn an illustrative 
system con?guration in digital broadcast reception. This sys 
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tem comprises an integrated receiver/ decoder (IRD) 1 for 
receiving digital broadcasts and outputting a result of receiv 
ing a plurality of programs, a monitor 2 for vieWing video or 
listening to audio of the IRD 1, a cable 3 for transmitting 
video and audio signals betWeen the IRD 1 and the monitor 2, 
a remote controller 4 for transmitting an instruction to the 
IRD 1, and an antenna 5 for receiving satellite, terrestrial, or 
other digital TV broadcast signals. 

[0037] FIGS. 2A-2C illustrate a con?guration of the IRD 1 
for receiving digital broadcasts. 

[0038] The IRD 1 includes a broadcast receiving unit 20111, 
a broadcast receiving unit 201b, a DTV module 202, a sim 
pli?ed DTV module 301, a storage unit 203, a CPU 204, a 
conditional access module (CAM) 205, a display data gen 
eration unit 206, a D/A conversion unit 207, an operation unit 
208, a TS accumulation unit 209, a program information 
storage unit 210, and buses for transmitting signals among 
them. 

[0039] The broadcast receiving unit 20111 has a tuner 2001a 
for tuning in to a digital broadcast signal input from the 
antenna 5 and outputs TS data. Likewise, the broadcast 
receiving unit 2011) has a tuner 2001b for tuning in to a digital 
broadcast signal input from the antenna 5 and outputs TS 
data. The DTV module 202 accepts input of the TS data 
output from the broadcast receiving unit 201a via the storage 
unit 203. The DTV module 202 demultiplexes the input TS 
data and outputs selected control data. The video data and 
audio data picked out by the demultiplexing are decoded and 
then output. 

[0040] A con?guration of the DTV module 202 is shoWn in 
FIG. 2C. The DTV module 202 includes a demultiplexer 211 
for picking out data corresponding to packet identi?ers (PID) 
by demultiplexing packet data constituting the TS data based 
on the packet identi?ers (PID), an MPEG-2 video decoder 
212 for decoding the video data picked out by the demulti 
plexer 211 and outputting the decoded video data, and an 
MPEG-2 audio decoder 213 for decoding the audio data 
picked out by the demultiplexer 211 and outputting the 
decoded audio data. The demultiplexer 211 classi?es and 
outputs data of video data, audio data, data broadcasts, pro 
gram information, and the like according to identi?ers of the 
input packet data. 

[0041] The simpli?ed DTV module 301 accepts input of TS 
data output from the broadcast receiving unit 2011) via the 
storage unit 203. The simpli?ed DTV module 301 demulti 
plexes the input TS data and decodes the video data and the 
audio data picked up by the demultiplexing. The DTV module 
301 outputs the decoded audio data, the video data decoded 
by doWn-sampling, and data necessary for reproducing the 
video data and the audio data in other data. 

[0042] As shoWn in FIG. 2B, the simpli?ed DTV module 
301, Which has a simpli?ed function in comparison With the 
DTV module 202, includes a simpli?ed demultiplexer 3 02, an 
MPEG-2 video doWn decoder 303, and an MPEG-2 audio 
decoder 304. 

[0043] The simpli?ed demultiplexer 302, Which has a sim 
pli?ed function in comparison With the demultiplexer 211, 
PlD-?lters the TS data stored in the storage unit 302, except 
PlDs including overlapping program information from all 
PlDs, and classi?es the data into various data. The MPEG-2 
video doWn decoder 303 outputs video data at a resolution 
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loWer than the resolution of the video data output from the 
MPEG-2 video decoder 212. The MPEG-2 video doWn 
decoder 3 03 decodes the MPEG-2 video data picked up by the 
classi?cation With the simpli?ed demultiplexer 302. Particu 
larly, if the input MPEG-2 video data has been broadcasted in 
high resolution, sampling of all components except the high 
frequency components of a DCT coe?icient (so-called doWn 
sampling) is performed, and the data is decoded into broad 
cast data at substantially standard resolution. If the MPEG-2 
video data has been broadcasted in standard resolution, it is 
decoded as usual. 

[0044] DoWn-sampling reduces the number of predeter 
mined operations, including an inverse DCT operation, nec 
essary for displaying a single image. Therefore, throughput of 
the MPEG-2 video doWn decoder 303 can be loWer than that 
of the MPEG-2 video decoder 212. 

[0045] This is because the MPEG-2 video decoder 212 
requires enough capacity to output high resolution video data 
continuously regarding predetermined operations, So the 
number of predetermined operations that the MPEG-2 video 
doWn decoder 303 needs to execute per unit time is less than 
that Which the MPEG-2 video decoder 212 needs to execute. 

[0046] Speci?cally, a video doWn decoder having a smaller 
chip siZe is used for the MPEG-2 video doWn decoder 303. If 
softWare is used to perform decoding processing, the same 
siZe processor used for the MPEG-2 video doWn decoder 303 
can be used for the MPEG-2 video decoder 212. In this 
condition, the leftover poWer of the processor used for the 
MPEG-2 video doWn decoder 303 can be used to perform an 
operation other than decoding. The MPEG-2 audio decoder 
304 decodes the MPEG-2 audio data picked out during clas 
si?cation With the simpli?ed demultiplexer 302. 

[0047] The storage unit 203 temporarily stores the TS data 
output from the broadcast receiving unit 201a until it is output 
to the DTV module 202 and temporarily stores the TS data 
output from the broadcast receiving unit 2011) until it is output 
to the DTV module 301. The storage unit 203 stores video 
data, audio data, PlD-?ltered data broadcasts, program infor 
mation, or other data output from the DTV module 202 and 
the DTV module 301. 

[0048] The central processing unit (CPU) 204 controls the 
components of the IRD 1. Speci?cally, it decodes various 
table data (PAT, NIT, PMT, BAT, SDT, EIT, TOT, and CAT) as 
program information data stored in the storage unit 203 and 
data broadcast data, outputs information to be displayed to the 
display data generation unit 206, and causes data to be stored 
as program information data to be stored in the storage unit 
203. 

[0049] The CAM 205 contains an IC card reader composed 
of a CPU, a ROM, a RAM and the like. The CAM 205 causes 
the demultiplexer 211 and the demultiplexer 302 to classify 
encrypted TS by using a cipher key and a decryption program 
included in the IC card. 

[0050] The display data generation unit 206 combines the 
decoded video data stored in the storage unit 203 With an 
image plotted based on display data created by the CPU 204, 
and converts it to a signal format conforming to an NTSC or 
other display unit. 

[0051] The D/A conversion unit 207 performs a digital 
analog conversion for outputting the decoded audio data 
stored in the storage unit 203 as audio signals such as stereo 
sounds. 
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[0052] The operation unit 208 accepts operation signals 
generated by operating the remote controller 4 or the like, for 
example, for selecting a channel. While the remote controller 
4 is connected to the operation unit 208 via a ?xed line in FIG. 
2A, radio communication such as infrared data communica 
tion may be used for the connection. 

[0053] The TS accumulation unit 209 accumulates TS data 
output from the broadcast receiving units 201a and 201b, and 
outputs the accumulated TS data. 

[0054] The program information storage unit 210 stores 
various table data processed by the CPU 204 and stored in the 
storage unit 203 as program information for a program selec 
tion. The program information storage unit 210 has a storage 
device that maintains its contents even after turning off a 
poWer supply of the IRD 1. Thus, the program information 
remains after turning off the poWer supply of the IRD 1. 

[0055] A user operates the remote controller 4 or other 
operation devices to vieW or listen to a satellite, CATV, ter 
restrial, or other digital broadcast. A signal for designating a 
channel generated by operating the operation device is 
accepted by the operation unit 208 and transmitted to the CPU 
204. To select the designated channel (service ID), the CPU 
204 presets a frequency, a TS ID, or the like at one of the 
broadcast receiving units 20111 or 2011). These settings cause 
a signal having a predetermined frequency and/ or TS ID to be 
selected out of signals input from the antenna 5 and causes the 
selected signal to be converted to TS data. The demultiplexer 
211 classi?es the TS data from broadcast receiving unit 201a 
into video data, audio data, and other data. The video data is 
decoded by the MPEG-2 video decoder 212, and output as 
decoded video data. The audio data is decoded by the 
MPEG-2 audio decoder 213, and output as decoded audio 
data. Other data is transferred to the CPU 204 via the storage 
unit 203. 

[0056] In the present application, the term “decoding” 
means converting a signal submitted to some conversion pro 
cessing such as encryption or compression and acquiring a 
desired signal. To decode the encrypted TS data, a cipher key 
and a decryption program are needed. In this embodiment, the 
CAM 205 processes the cipher key and the decryption pro 
gram. 

[0057] The MPEG-2 video decoder 212 decodes a video 
signal compressed in the MPEG system and outputs it to the 
storage unit 203. The decoded video data is sent from the 
storage unit 203 to the display data generation unit 206. The 
display generation unit 206 converts it to a display signal. The 
display signal causes a video display in the monitor 2 con 
nected via the cable 3. 

[0058] The MPEG-2 audio decoder 213 decodes the audio 
signal compressed in the MPEG system and outputs it to the 
D/A conversion unit 207. The decoded audio data is D/A 
converted by the D/A conversion unit 207 and output as left 
and right channel signals. The audio signals are reproduced 
using a speaker connected via the cable 3. 

[0059] At that time, the broadcast receiving unit 20111, a 
?rst group of the DTV module 202 including the demulti 
plexer 211, the MPEG-2 video decoder 212, and the MPEG-2 
audio decoder 213, the broadcast receiving unit 201b, and a 
second group of the DTV module 301 including the demul 
tiplexer 302, the MPEG-2 video doWn decoder 303, and the 
MPEG-2 audio decoder 304, operate independently of each 
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other. The monitor is capable of displaying video by using the 
?rst group and video by using the second group simulta 
neously. The CPU 204 generates a signal for controlling a 
video output method such as a 2-screen output or an audio 
output method based on a control signal generated by a user’s 
operation of the remote controller 4. The control signal from 
the CPU 204 controls the display data generation unit 206 and 
the D/A conversion unit 207, thereby alloWing a user to vieW 
or listen to a plurality of programs at a time. 

[0060] For later, time-shifted vieWing of a received and 
saved broadcast by reproducing the saved broadcast at a 
desired time for vieWing, it is necessary to accumulate TS 
data output from one of the broadcast receiving units 20111 or 
20119 in the TS accumulation unit 209. This is accomplished 
the CPU 204 instructing that TS data be accumulated from 
one of the broadcast receiving units 201a and 2011) into the TS 
accumulation unit 209. When reproducing the saved TS data, 
the CPU 204 instructs one of the DTV module 202 and the 
simpli?ed DTV module 301 to output the TS data from the TS 
accumulation unit 209. In addition, the CPU 204 instructs the 
DTV module 202 not to accept tWo inputs of TS data at a time. 
This enables simultaneous vieWing of the time-shifted repro 
duction of the broadcast using the accumulation unit 209 and 
live reproduction. 

[0061] FIG. 3 is a diagram illustrating an example of a Work 
area allocation in the storage unit 203. 

[0062] A TS data 1 Work area 401 is for use in temporarily 
storing TS data output from the broadcast receiving unit 20111 
or 20119. A TS data 2 Work area 402 is for use in temporarily 
storing TS data output from the broadcast receiving unit 20111 
or 2011) not using the TS data 1 Work area 401. 

[0063] An entire table data Work area 403 is for use in 
storing program information data classi?ed by the demulti 
plexer 211. A simpli?ed table data Work area 404 is for use in 
storing TS-speci?c program information data such as PAT, 
CAT, and PMT, classi?ed by the simpli?ed demultiplexer 
302. 

[0064] A non-decoded video data 1 Work area 405 is for use 
in storing video data already classi?ed by the demultiplexer 
211, or the simpli?ed demultiplexer 3 02, and not decoded yet. 
A non-decoded video data 2 Work area 406 is for use in 
storing video data already classi?ed by the demultiplexer 
211, or the simpli?ed demultiplexer 302, Which is not using 
the non-decoded video data 1 Work area 405, and not decoded 
yet. 

[0065] A non-decoded audio data 1 Work area 407 is for use 
in storing audio data already classi?ed by the demultiplexer 
211 or the simpli?ed demultiplexer 302 and not decoded yet. 
A non-decoded audio data 2 Work area 408 is for use in 
storing audio data already classi?ed by the demultiplexer 
211, or the simpli?ed demultiplexer 302, Which is not using 
the non-decoded audio data 1 Work area 407, and not decoded 
yet. 

[0066] A data broadcast data Work area 409 is for use in 
storing data broadcast data classi?ed by the demultiplexer 
211. 

[0067] A video frame data 1 Work area 410 is for use in 
storing high resolution video data decoded by the MPEG-2 
video decoder 212. A video frame data 2 Work area 411 is for 
use in storing standard resolution video data generated by 
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doWnsampling and decoding a high resolution broadcast by 
using the MPEG-2 video doWn decoder 303 or standard reso 
lution video data generated by decoding a standard resolution 
broadcast by using the MPEG-2 video doWn decoder 303. 

[0068] An audio frame data 1 Work area 412 is for use in 
storing audio data decoded by the MPEG-2 audio decoder 
213. An audio frame data 1 Work area 413 is for use in storing 
audio data decoded by the MPEG-2 audio decoder 304. 

[0069] TS data output from the broadcast receiving units 
201a and 20119 are temporarily stored in the TS data 1 Work 
area 401 and the TS data 2 Work area 402 separately. The CPU 
204 reserves TS data Work areas for them, determines Which 
of the broadcast receiving units 201a and 2011) should use 
Which area, and controls them. Furthermore, the CPU 204 
causes the video, audio, PID-?ltered data broadcasts, pro 
gram information, and other data decoded by the DTV mod 
ule 202 to be stored. The CPU 204 also causes video, audio, 
PID-?ltered program information not overlapping, and other 
data decoded by the simpli?ed DTV module 301, to be stored 
in corresponding Work areas. 

[0070] In this embodiment, a 2-screen simultaneous dis 
play function such as P-in-P or P&P is enabled by using the 
DTV module 202 and the simpli?ed DTV module 301, con 
stituting tWo sets of digital broadcast reproduction means 
having different functions. 

[0071] First, PinP Will be described beloW. 

[0072] FIG. 4 shoWs an illustrative display of P-in-P, Where 
both of the tWo input video data are high resolution video 
data. 

[0073] A high resolution image 501 is displayed based on 
high resolution video data obtained by decoding high resolu 
tion input video data using the decoder 211 of the DTV 
module 202. This video data is output as video data for 
displaying the image by using the entire displayable area of 
the monitor 2, Which is a display device, as a display area, 
referred to herein as a ?rst display area. 

[0074] A loW resolution image 502 is displayed based on 
loW resolution video data obtained by decoding high resolu 
tion input video data using the decoder 303 of the simpli?ed 
DTV module 301. This video data is for use in displaying the 
image in a second display area smaller than, and located 
Within the ?rst display area. Since no display area is super 
imposed on the second display area, the second display area 
corresponds to the area Where the loW resolution image 502 is 
actually displayed. The second display area is superimposed 
on the ?rst display area and therefore a part of the ?rst display 
area (a part not overlapping With any other display area) is an 
area for displaying the high resolution image 501 as an actual 
image. 

[0075] For P-in-P, the CPU 204 determines an allocation to 
a broadcast of the full-screen display and a broadcast of the 
reduced screen display, based on Which TS data Work areas in 
the storage unit 203 are used by the DTV module 202 and the 
simpli?ed DTV module 301. According to this instruction, 
the DTV module 202 classi?es TS data of the broadcast 
displayed full-screen as the high resolution image 501 and 
decodes video data and audio data picked out by the classi? 
cation. The simpli?ed DTV module 301 classi?es TS data of 
the broadcast displayed on the reduced screen as the loW 
resolution image 502 and decodes video data and audio data 
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picked out by the classi?cation. These decoding results are 
stored in the storage unit 203. The display data generation unit 
206 allocates the screen areas to the video data and the moni 
tor 2 displays video. Based on the audio data, a sound/voice of 
the full-screen display is output from the speaker attached to 
the monitor 2. A sound/voice of the broadcast for the reduced 
screen display can be arbitrarily picked up from an external 
output terminal of the IRD 1. Since both of the tWo input 
video data in the TS data are high resolution video data, no 
special treatment is performed for the video data classi?ed by 
the demultiplexer before decoding. 

[0076] SWitching betWeen the high resolution image 501 
and the loW resolution image 502 is carried out by changing 
the TS data Work areas. In response to a user’s instruction to 
sWitch betWeen the images, the CPU 204 changes TS data 
Work areas used by the DTV module 202 and the simpli?ed 
DTV module 301. If, hoWever, the CPU 204 attempts to 
sWitch the screen quickly, the displayed image may be dis 
torted When it is de?nitely going to be sWitched. To prevent 
the distortion, previously decoded images are used. In the 
MPEG-2 video doWn decoder 303, Which acquires the loW 
resolution video data by decoding, if only an intra-coded (I) 
picture relatively easy to decode has been decoded in high 
resolution, it can be used as an image at the moment of 
sWitching. The video data decoded by the MPEG-2 video 
decoder 212 is scaled so as to display a reduced image in the 
display data generation unit 206. 

[0077] Data such as the program information is evaluated if 
it is picked up by the demultiplexer 211. The simpli?ed 
demultiplexer 302 classi?es data only for table data necessary 
for decoding. 

[0078] In this manner, the high resolution image 501 can be 
displayed as a high resolution image based on the video data 
obtained by decoding data by using the MPEG-2 video 
decoder 212, and the loW resolution image 502 can be dis 
played as a loW resolution image based on the video data 
obtained by decoding data by using the MPEG-2 video doWn 
decoder 302. 

[0079] The folloWing describes P&P. 

[0080] FIG. 5 shoWs an illustrative P&P display. In this 
embodiment, both of the tWo input video data are assumed 
high resolution video data. 

[0081] A high resolution image 601 is displayed on the 
monitor 2 based on video data decoded by the DTV module 
202. A loW resolution image 602 is displayed based on video 
data decoded by the simpli?ed DTV module 301. 

[0082] For P&P, the CPU 204 controls the allocation to a 
broadcast of a main (left) screen display and a broadcast of a 
sub (right) screen display. Speci?cally, the CPU 204 allocates 
the display areas by controlling the display data generation 
unit 206. Furthermore, the CPU 204 determines the allocation 
to the broadcast of the large screen display and the broadcast 
of the small screen display, based on Which TS data Work 
areas in the storage unit 203 are used by the DTV module 202 
and the simpli?ed DTV module 301. 

[0083] According to this instruction, the DTV module 202 
classi?es TS data of the broadcast displayed on the large 
screen as the high resolution image 601 and decodes video 
data and audio data picked up by the classi?cation. The dis 
play data is a result of decoding the high resolution video that 
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has been reduced by scaling. The simpli?ed DTV module 301 
classi?es TS data of the broadcast displayed on the small 
screen as the loW resolution image 602 and decodes video 
data and audio data obtained by the classi?cation. The display 
data is a result of decoding the loW resolution video that has 
been directly displayed or reduced by scaling. Both of the 
video data in the TS data themselves are high resolution video 
data, and therefore no special treatment is performed for the 
video data classi?ed by the demultiplexer before decoding. 
These decoding results are stored in the storage unit 203. 

[0084] The display data generation unit 206 then scales the 
decoding results and allocates the screen areas to them, and 
the monitor 2 displays video. Based on the audio data, a 
sound/voice of the large screen display or of the main screen 
(left) is output from the speaker attached to the monitor 2. A 
sound/voice of the broadcast for the small screen display or 
the sub screen (right) can be arbitrarily picked up from an 
external output terminal of the IRD 1. 

[0085] SWitching betWeen the high resolution image 601 
and the loW resolution image 602 is carried out by changing 
the TS data Work areas, in the same manner as for P-in-P. In 
response to a user’s instruction of changing a display siZe, the 
CPU 204 changes TS data Work areas used by the DTV 
module 202 and the simpli?ed DTV module 301. If, hoWever, 
the CPU 204 attempts to sWitch the screen quickly, the dis 
played image may be distorted When it is de?nitely going to 
be sWitched. To prevent the distortion, their previously 
decoded images are used. In the MPEG-2 video doWn 
decoder 303 for decoding the loW resolution video, if only an 
intra-coded (I) picture relatively easy to decode has been 
decoded in high resolution, it can be used as an image at the 
moment of sWitching. The video data decoded by the 
MPEG-2 video decoder 212 is scaled so as to display a 
reduced image in the display data generation unit 206. 

[0086] Data such as the program information is evaluated if 
it is classi?ed by the demultiplexer 211. The simpli?ed 
demultiplexer 302 classi?es data only for table data necessary 
for decoding. 

[0087] As mentioned above, the high resolution image 601 
is displayed by using video data scaled so as to display a 
reduced image from the high resolution video data decoded 
by using the MPEG-2 video decoder 212. The loW resolution 
image 602 is displayed by directly using the loW resolution 
video data decoded by using the MPEG-2 video doWn 
decoder 302 or displayed by using video data scaled so as to 
display a further reduced image. 

[0088] In this manner, it becomes possible to display tWo 
screens simultaneously Without particular distinction from a 
con?guration having tWo expensive DTV modules, by using 
the DTV module 202 that handles the high resolution video 
data directly and the simpli?ed DTV module 301 that 
decodes high resolution video data to loW resolution video 
data. 

[0089] The MPEG-2 video decoder 212 forming the ?rst 
decoder can be a circuit manufactured as a signal processing 
circuit dedicated to a video decoder. Alternatively, it can be a 
storage circuit storing a program for performing the above 
decoding processing or any other usage, and may be com 
bined With a signal processing circuit capable of executing the 
program. The same is true of the MPEG-2 video doWn 
decoder 303 and the MPEG-2 audio decoders 213 and 304. 
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[0090] The demultiplexer 211 can be a circuit manufac 
tured as a signal processing circuit dedicated to a demulti 
plexer or can be a storage circuit storing a program for per 
forming the above demultiplex processing or any other usage 
and be combined With a signal processing circuit capable of 
executing the program. The same is true of the demultiplexer 
302. The demultiplexer 211, the video decoder 212, the audio 
decoder 213, the demultiplexer 302, the video decoder 303, 
and the audio decoder 304 can be arranged as a circuit in 
Which at least some of them are integrated. 

[0091] The folloWing describes a second embodiment. In 
this embodiment, a processor 702 as a signal processing 
circuit capable of executing a program performs demultiplex 
ing, video decoding, and audio decoding by executing pro 
grams stored in a ROM 703. 

[0092] FIGS. 6A-6B shoW an illustrative con?guration of 
the IRD 1 in this embodiment, Where reference numerals 201 
and 203 to 210 indicate the same parts as in the ?rst embodi 
ment. 

[0093] A multi-DTV module 701 can change functions of a 
demultiplexer, a MPEG-2 video decoder, and a MPEG-2 
audio decoder according to settings of a vieWing method. The 
processor 702 is a CPU, a DSP, a media processor, or the like, 
capable of performing the functions of the demultiplexer, the 
MPEG-2 video decoder, the MPEG-2 audio decoder, or the 
like, by means of softWare. The ROM 703 is a storage unit, 
such as a ?ash ROM, storing the softWare of the processor 
702. 

[0094] In the storage unit 203, Work areas are allocated to 
the broadcast receiving unit 201, the demultiplexer formed by 
the multi-DTV module 701, the MPEG-2 video decoder, and 
the MPEG-2 audio decoder, in the same manner as in the ?rst 
embodiment. 

[0095] FIG. 7 illustrates a processing How of the MPEG-2 
video decoder executed by the processor 702. 

[0096] Variable length bit data, Which is video data picked 
up by the demultiplexer, is variable-length decoded (step 
801). Thereafter, it is inverse-quantized by inverse-quantiZing 
8x8 quantized data and restoring a DCT coe?icient (step 
802). Thereafter, the data is submitted to inverse DCT pro 
cessing in Which an inverse discrete cosine transform is per 
formed for the 8x8 DCT coe?icient (step 803). Subsequently, 
processing enters a motion compensation step 804. In the 
motion compensation step 804, for data requiring inter-frame 
differential data, reference data read from a prediction frame 
memory 704 is added to input data (step 805), the data is 
Written into the prediction frame memory 704 again, and a 
decoded image is output. For intra-frame coded data, the 
input data is Written into the prediction frame memory 704 in 
step 805, and a decoded image is output (step 804). The 
prediction frame memory 704 is for use in storing a prediction 
frame in the motion compensation step 804. 

[0097] An example of an amount of processing in the pro 
cessor 702 in this embodiment assumes 1080i (1080 pixels>< 
1920 pixels, 30 frames/sec) for a high resolution broadcast, 
and 480p (480 pixels><720 pixels, 60 frames/ sec) for a stan 
dard-resolution broadcast. The amount of processing in 
decoding is proportional to the number of macroblocks as 
processing units, and therefore an amount of processing of the 
standard-resolution broadcast is one-third that of the high 
resolution broadcast. 
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[0098] When the high resolution broadcast is decoded in 
the order of standard resolution, a method of doWn-sampling 
or the like is used. Although there are some knoWn methods of 
doWn-sampling for the MPEG-2 video decoder, this embodi 
ment adopts a method in Which simply 4x4 (16) loW-fre 
quency areas are processed in the DCT coef?cients of 8x8 
(64) to decrease the amount of processing. By decreasing the 
amount of valid data to one-fourth by rounding the 8x8 data 
doWn to 4><4 by variable length decoding 801 and padding the 
remaining portion With Zeros, it becomes possible to simplify 
the subsequent processing and to decrease the number of 
operations in each processing step after the variable length 
coding. The amount of processing becomes equal to or less 
than that of the standard-resolution broadcast. 

[0099] Programs contained in the ROM 703 include a ?rst 
program for use in displaying a single image by using the 
entire displayable area of the monitor, and a second program 
for use in displaying a plurality of images in the display area 
of the monitor in this embodiment. The ?rst program executes 
a processing ?oW shoWn in FIG. 7 at a high resolution corre 
sponding to the entire displayable area of the monitor. The 
second program executes parallel processing of (i) the pro 
cessing How in FIG. 7 at a resolution equal to the entire 
displayable area of the monitor, or at a resolution correspond 
ing to a ?rst display area smaller than this, and (ii) the pro 
cessing How in FIG. 7 at a resolution corresponding to a 
second display area smaller than the displayable area of the 
monitor. In other Words, the second program forms a decoder 
capable of outputting video data at a predetermined resolu 
tion, and a decoder capable of outputting video data at a 
resolution loWer than the predetermined resolution. 

[0100] For a single-screen display, the processor 702 
executes the processing How in FIG. 7 at a high resolution by 
executing the ?rst program. In this embodiment, the same 
demultiplex processing as in the complete demultiplexer 
described in the ?rst embodiment is performed by executing 
the program for the single-screen display. 

[0101] FIG. 8 illustrates the processing ?oW for demulti 
plex processing in the second embodiment. First, packet data 
received by the broadcast signal receiving unit 20111 is sup 
plied to the multi-DTV module 701 via the storage unit 203. 
Identi?ers of the packet data are determined (step 9001). 
Subsequently, plural types of data are picked up based on the 
identi?ers. Speci?cally, video data, audio data, control data, 
and program information data are output as different types of 
data, respectively. In other Words, if the identi?er indicates 
video data, data is output as video data (step 9002). If the 
identi?er indicates audio data, data is output as audio data 
(step 9003). If the identi?er indicates control data, data is 
output as control data (step 9004). The control data in this 
embodiment includes data for reproducing video data or 
audio data at an appropriate timing. If the identi?er indicates 
program information data, data is output as program infor 
mation data (step 9005). Audio data is decoded by executing 
the program, too. 

[0102] For a 2-screen display, the processor 702 executes 
the second program to execute both the processing How in 
FIG. 7 for performing high resolution processing, and the 
processing How in FIG. 7 for performing processing in loWer 
resolution than the above processing How, in parallel for 
signals received by the broadcast signal receiving unit 201a 
and the broadcast signal receiving unit 201b, respectively. 
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[0103] In this regard, throughout this application, “the par 
allel processing of the processing ?oWs” does not mean com 
pletely simultaneous processing at the same timings. Rather, 
it is only necessary for a user to recogniZe visually simulta 
neous displays of images based on the signals obtained in the 
processing ?oWs. Therefore, in the feature of displaying the 
plurality of screens simultaneously, it is possible to perform 
the processing in the processing How in FIG. 7 for obtaining 
video data for displaying the screens by means of time-shar 
ing processing of the processor 702. This case is also referred 
to as “parallel processing of the processing ?oWs” in this 
application. 

[0104] The demultiplex processing of the packet data cor 
responding to the main screen is performed folloWing the 
processing How in FIG. 8 in the same manner as for the 
single-screen display. Processing of packet data correspond 
ing to other screens is also performed by executing the pro 
gram. The program information data, hoWever, is not output if 
the identi?er indicates program information data in the pro 
cessing ?oW shoWn in FIG. 8. 

[0105] In other Words, the processor 702 in this embodi 
ment is capable of forming a complete demultiplexer, a sim 
pli?ed demultiplexer, a high resolution MPEG-2 video 
decoder, a standard-resolution MPEG-2 video decoder, and a 
6-ch MPEG-2 audio decoder (AAC), by Which the IRD 1 
capable of displaying tWo screens and standard-resolution 
four screens can be achieved. 

[0106] The folloWing describes the processing by giving an 
example of the 2-screen display in the above con?guration. 

[0107] If the screen layout is changed from a single-screen 
display achieved by executing the ?rst program to a 2-screen 
display or the like according to a user’s instruction, the CPU 
204 reads out corresponding softWare (the second program) 
from the ROM 703 to change the function of the processor 
702, so that the processor 702 can execute the second pro 
gram. Preferably, softWare for the 2-screen display is Written 
into the ROM 703 in advance. It is, hoWever, also possible to 
add a plural-screen display function in this embodiment later. 
In this condition, the CPU 204 reWrites data in the ROM 703 
to provide the multi-DTV module 701 With a neW function. 
The reWriting is performed by storing softWare once from a 
CD-ROM as a storage medium or a netWork as a storage 

medium to the storage unit 203 and then Writing the softWare 
stored in the storage unit 203 into the ROM 703. 

[0108] For P-in-P shoWn in FIG. 5, the processor 702 
executes a program to operate as a demultiplexer capable of a 
classi?cation of tWo TS data, a high resolution MPEG-2 
video decoder for decoding the high resolution image 501 for 
a full-screen display, a loW resolution MPEG-2 video decoder 
for decoding the loW resolution image 502 for a reduced 
screen display, and an MPEG-2 audio decoder for decoding 
audio. The loW resolution MPEG-2 video decoder for the 
reduced screen display is used to obtain an image of substan 
tially standard resolution, and it doWnsamples and decodes a 
high resolution broadcast. For a standard resolution broad 
cast, it operates as the standard resolution MPEG-2 video 
decoder, by Which a standard resolution image is obtained. 

[0109] For P&P shoWn in FIG. 6, the processor 702 
executes a program to operate as a demultiplexer capable of a 
classi?cation of tWo TS data, a high resolution MPEG-2 
video decoder for decoding video for a large screen display, a 
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loW resolution MPEG-2 video decoder for decoding video for 
a small screen display, and an MPEG-2 audio decoder for 
decoding audio. The loW resolution MPEG-2 video decoder 
for the small screen display is used to obtain an image of 
substantially standard resolution, and it doWnsamples and 
decodes a high resolution broadcast. 

[0110] The plural-screen display is not limited to the 
2-screen display. FIG. 9 shoWs an example of displaying four 
screens in standard resolution in the displayable areas by 
executing a program for executing the 4-screen display in the 
processor 702. 

[0111] Reference numerals 901, 902, 903, and 904 in FIG. 
9 designate standard resolution images, displayed on monitor 
2, decoded by using the multi-DTV module 701. 

[0112] The processor 702 executes a program to operate as 
a demultiplexer capable of a classi?cation of tWo TS data, 
four standard resolution MPEG-2 video decoders for decod 
ing video of standard resolution broadcasts, and an MPEG-2 
audio decoder for decoding audio. For example, in a digital 
broadcast, a single high resolution broadcast or three standard 
resolution broadcasts are transmitted in the same TS. For a 
4-screen display, six standard resolution video images in total 
are obtained from tWo standard resolution broadcast TS data. 
Four video data selected out of them are decoded. 

[0113] For presenting three standard resolution broadcasts 
transmitted in one TS and a single high resolution broadcast 
transmitted in another TS on four screens simultaneously, the 
processor 702 executes a program to operate as a demulti 
plexer capable of a classi?cation of tWo TS data, three stan 
dard resolution MPEG-2 video decoders for decoding video 
of the standard resolution broadcasts, a loW resolution 
MPEG-2 video decoder for decoding video of the high reso 
lution broadcast to video in the order of standard resolution, 
and an MPEG-2 audio decoder for decoding audio. The loW 
resolution MPEG-2 video decoder is used to obtain an image 
of substantially standard resolution, and it doWnsamples and 
decodes the high resolution broadcast. The amount of pro 
cessing of the loW resolution MPEG-2 video decoder is 
almost the same as that of the standard resolution MPEG-2 
video decoders. 

[0114] In this manner, by the formation of the plurality of 
decoders having different throughputs in the processor 702, it 
becomes possible to achieve the 2-screen simultaneous dis 
play Without distinction from the con?guration having tWo 
expensive DTV modules and further to achieve the IRD 1 
capable of displaying four screens simultaneously in standard 
resolution. 

[0115] While there have been used the ?rst program for 
achieving the single-screen display and the second program 
for achieving the plural-screen display in this embodiment, 
the present invention is not limited thereto. Speci?cally, it is 
also possible to prepare a program capable of the plural 
screen display as a single program and to sWitch resolution 
parameters of these screens so as to achieve the plural-screen 
display. In this situation, to achieve the single-screen display, 
resolution parameters of the screen control parameters other 
than one screen control parameter should be set to Zero. 

[0116] While the programs have been executed to achieve 
the single-screen display and the plural-screen display in this 
embodiment, respectively, the signal processing apparatus 
according to the present application may also include a signal 
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processing circuit Whose operational state may be variable, 
such as a ?eld programmable gate array (FPGA), a storage 
unit for storing data for sWitching the operational states of the 
signal processing circuit, and a setting circuit for setting the 
operational states of the signal processing circuit based on the 
data. In this arrangement, the setting circuit reWrites operat 
ing conditions of the signal processing circuit based on the 
above data to sWitch the state from displaying the single 
screen to displaying the plural screens, to sWitch the state in 
the reverse direction, and to sWitch the state from displaying 
predetermined plural screens to displaying a different number 
of plural screens. 

[0117] This application claims priority from Japanese 
Patent Application No. 2003 -395348 ?led Nov. 26, 2003, and 
from Japanese Patent Application No. 2004-335402, ?led 
Nov. 19, 2004, Which are hereby incorporated by reference 
herein. 

What is claimed is: 
1. A signal processing apparatus, comprising: 

a ?rst decoder for generating video data by decoding data; 
and 

a second decoder for generating video data by decoding 
data, 

Wherein, regarding predetermined operations for generat 
ing the video data by decoding the data, the number of 
the predetermined operations that can be executed by 
said second decoder for each unit time is loWer than that 
of the predetermined operations that can be executed by 
said ?rst decoder for each unit time. 

2. The apparatus according to claim 1, further comprising: 

a ?rst demultiplexer for identifying and picking up plural 
types of data from sequentially input packet data accord 
ing to identi?ers of the packet data; and 

a second demultiplexer for identifying and picking up 
feWer types of data than the plural types of data from 
sequentially input packet data according to identi?ers of 
the packet data, 

Wherein said ?rst decoder decodes the data picked up by 
said ?rst demultiplexer and the second decoder decodes 
the data picked up by said second demultiplexer. 

3. The apparatus according to claim 1, further comprising 
a receiver for receiving data input to said ?rst decoder and/or 
said second decoder. 

4. The apparatus according to claim 3, Wherein the receiver 
includes: 

a receiving circuit for receiving the data decoded by said 
?rst decoder; and 

a receiving circuit for receiving the data decoded by said 
second decoder. 

5. A signal processing apparatus, comprising: 

a ?rst demultiplexer for identifying and picking up plural 
types of data from sequentially input packet data accord 
ing to identi?ers of the packet data; and 

a second demultiplexer for identifying and picking up 
feWer types of data than the plural types of data from 
sequentially input packet data according to identi?ers of 
the packet data. 
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6. A signal processing apparatus, comprising: 

a signal processing circuit; and 

a storage device for storing a program for performing pro 
cessing of generating video data by decoding data in the 
signal processing circuit; 

Wherein the program is prepared for: 

performing processing of generating video data for pre 
senting a display in a ?rst display area among display 
able areas of a display device and processing of gener 
ating video data for presenting a display in a second 
display area not identical to the ?rst display area; and 

regarding predetermined operations for generating the 
video data by decoding the data, suppressing the number 
of the predetermined operations per unit time executed 
as a part of the processing of generating the video data 
for presenting the display in the second display area so as 
to be loWer than the number of the predetermined opera 
tions per unit time executed as a part of the processing of 
generating the video data for presenting the display in 
the ?rst display area. 

7. The apparatus according to claim 6, Wherein the ?rst 
display area is larger than the second display area. 

8. A signal processing apparatus, comprising: 

a signal processing circuit; and 

a storage device for storing a program for performing pro 
cessing of generating video data by decoding input data 
in the signal processing circuit, 

Wherein the program is prepared to enable sWitching 
betWeen: 

a ?rst state of performing processing of generating video 
data for presenting a display in a predetermined display 
area among displayable areas of a display device; and 

a second state of performing processing of generating 
video data for presenting a display in a ?rst display area 
among the displayable areas and processing of generat 
ing video data for presenting a display in a second dis 
play area not identical to the ?rst display area. 

9. The apparatus according to claim 8, Wherein the program 
includes: 

a ?rst program for performing processing of generating the 
video data for presenting the display in the predeter 
mined display area among the displayable areas of the 
display device; and 

a second program for performing processing of generating 
the video data for presenting the display in the second 
display area not identical to the ?rst display area. 

10. A signal processing apparatus, comprising: 

a signal processing circuit for generating video data by 
decoding data; and 
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a storage device for storing reWritten data for changing an 
operational state of said signal processing circuit, 

Wherein said signal processing circuit can be sWitched 
betWeen a ?rst state for performing processing of gen 
erating video data for presenting a display in a predeter 
mined display area among displayable areas of a display 
device and a second state for performing processing of 
generating video data for presenting a display in a sec 
ond display area not identical to the ?rst display area, on 
the basis of the reWritten data. 

11. A program for generating video data for presenting a 
display, comprising the steps of: 

performing processing of generating video data for pre 
senting a display in a ?rst display area among display 
able areas of a display device and processing of gener 
ating video data for presenting a display in a second 
display area not identical to the ?rst display area; and 

regarding predetermined operations for generating the 
video data by decoding input data, suppressing the num 
ber of the predetermined operations per unit time 
executed as a part of the processing of generating the 
video data for presenting the display in the second dis 
play area so as to be loWer than the number of the 
predetermined operations per unit time executed as a 
part of the processing of generating the video data for 
presenting the display in the ?rst display area. 

12. A display unit, comprising: 

a signal processing apparatus according to claim 1; and 

a display device for presenting a display based on the video 
data. 

13. A display unit, comprising: 

a signal processing apparatus according to claim 5; and 

a display device for presenting a display based on the video 
data. 

14. A display unit, comprising: 

a signal processing apparatus according to claim 6; and 

a display device for presenting a display based on the video 
data. 

15. A display unit, comprising: 

a signal processing apparatus according to claim 8; and 

a display device for presenting a display based on the video 
data. 

16. A display unit, comprising: 

a signal processing apparatus according to claim 10; and 

a display device for presenting a display based on the video 
data. 


