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DIGITAL RECORDING/REPRODUCING 
DEVICE, COMPUTER PROGRAM, AND 

SERVER 

CROSS-REFERENCES TO RELATED 
APPLICATIONS 

0001. This patent application is a continuation of U.S. 
patent application Ser. No. 1 1/576,241, filed Mar. 28, 2007, 
which is currently allowed, and which is a U.S. national entry 
of PCT application no. PCT/JP05/17902, filed Sep. 28, 2005 
and claims priority to Japanese application no. 2004-282668, 
filed Sep. 28, 2004, each of which is incorporated herein in its 
entirety by this reference thereto. 

FIELD OF THE INVENTION 

0002 The invention relates to a digital recording/repro 
ducing device, and in particular, relates to a technology of a 
digital recording/reproducing device wherein without com 
plex instructions and/or operation for recording, recording 
errors do not occur. 

BACKGROUND OF THE INVENTION 

0003. As a means for recording and a means for viewing 
TV program Such as a ground wave and a satellite broadcast 
ing, the following technologies are disclosed (refer to Japa 
nese Patent Laid Open No. 1998-234007, Japanese Patent 
Laid OpenNo. 2003-101913, and Japanese Patent Laid Open 
No. 1997-245467). In Japanese Patent Laid Open No. 1998 
234007, a technology to record all television broadcasts of a 
day has been proposed. In Japanese Patent Laid Open No. 
2003-101913, a system has been proposed in which the server 
side records programs on all channels endlessly continuously 
for 24 hours and a user can receive the delivery of the recorded 
program from the server by designating a program that the 
user wants to view after broadcasting. In Japanese Patent Laid 
Open No. 1997-245467, a hardware for recording all pro 
grams on all channels has been proposed. 
0004 Japanese Patent Laid Open No. 1998-234007 
0005 Japanese Patent Laid Open No. 2003-101913 
0006 Japanese Patent Laid Open No. 1997-2454.67 

DISCLOSURE OF THE INVENTION 

Problems to be Solved by the Invention 
0007. In the Japanese Patent Laid OpenNo. 1998-234007, 
the recording capacity has one day, and the technology relates 
to compensating this shortage, assuming that the capacity of 
the hard disk which is a recording device is short, wherein the 
viewed program is deleted immediately to save the record 
capacity. However, this means that a viewer is asked if it may 
be deleted immediately after viewing and a problem in con 
Venience occurs. 
0008. In addition, the Japanese Patent Laid Open No. 
2003-101913 can conflict the current Copyright Law and is 
impractical. 
0009. Further, in the Japanese Patent Laid OpenNo. 1997 
245467, even if the hardware for recording all programs on all 
channels has been proposed, a technique for viewing all the 
programs is not offered, which results in poor operability to a 
user. It has become very difficult to view all programs and to 
search a desired target program among from all the programs. 
0010 Now, while TV viewing shifts real time to recording 
viewing, operation for reserving and recording a program has 
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remained troublesome in recent decades. In addition, recently 
a method of reservation recording using an electronic pro 
gram list (hereinafter, referred to as EPG) is becoming popu 
lar. Because data of broadcast waves does not work with data 
of EPG, when a program is extended by a baseball broadcast 
or the like, even if reserved by using an EPG, the extension 
cannot be dealt with and there are many cases failing in 
recording. In addition, recently the recording machine which 
uses a high capacity hard-disk as a recording device becomes 
mainstream, but naturally mounting the high capacity hard 
disk becomes very costly. 
0011 And if the number of programs recorded with such a 
high capacity recording machine increases, arranging and 
viewing the recorded and accumulated programs in itself 
becomes difficult. 
0012. The present invention has been proposed to over 
come the above problems. It is an object of the invention to 
provide a digital recording/reproducing device, wherein a 
reservation recording itself of a program with complicated 
operability and a high risk to fail, is not required and a viewer 
can search a desired target program quickly. It is another 
object of the invention to provide a technique capable of 
saving the capacity of a hard-disk and enhancing the conve 
nience. It is yet another object of the present invention to 
provide a technique capable of enhancing the operability and 
convenience of a user when viewing. 

Means for Solving the Problems 

0013 The invention relates to a digital recording/repro 
ducing device which comprises: a plurality of tuners which 
can receive a plurality of television signals at the same time; 
a converterby which the tuners converta television signal into 
a digital signal; a recording means for recording program data 
converted by the converter; and a receiving means for receiv 
ing an operation signal relating to reproducing the program 
data recorded in the recording means from a remote control 
ler, and which reproduces the program data on an output 
device based on the operation signal which the receiving 
means received. 
0014. The digital recording/reproducing device com 
prises: a time index receiving means for receiving a time 
index having an identifier which can identify the program 
data relating to a television signal and a plurality of program 
section data consisting of the program data, from a server for 
time indexes which stored the time index, via a communicat 
ing means; a time index recording means for recording a 
received time index in the recording means; and a controlling 
means for detecting an identifier of the time index relating to 
the program data corresponding to the operation signal which 
the receiving means receives, extracting the program data 
associated with a detected identifier from a recording means, 
and issuing an instruction for reproducing on the output 
device. 

(Term Description) 
0015. A digital recording/reproducing device according to 
the invention is formed separately from a remote controller to 
send an operation instruction by using a radio signal and an 
output device to output a voice and a picture (so-called tele 
vision). 
0016 “Multiple tuners' mean that there exist a plurality of 
functions which can tune a plurality of broadcast waves. It 
does not necessarily mean that there exist a plurality of 
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devices. If a single electronic device (referred to as a multi 
tuner) can perform the functions which can tune a plurality of 
broadcast waves, the multi-tuner is “multiple tuners’. 
0017. A “converter is either an A/D converter which con 
verts from an analog signal to a digital signal or a D/A con 
Verter which converts from a digital signal to an analog signal. 
0018. A “recording means” is a data recording means such 
as a hard disk drive, a DVD, and a flash memory where 
random access is possible. Generally, data is compressed and 
then recorded. If data is compressed and then recorded, the 
compressed data is expanded at reproduction. 
0019. “Program data' is a broadcast wave which includes 
image data and Voice data, and digital data converted from an 
analog signal to a digital signal via an ND converter. In a 
digital broadcasting, an A/D converter is unnecessary. 
0020) “Program section data stands for data obtained by 
Subdividing program data depending on program content. For 
example, in case of a baseball broadcast, it shows a top of a 
first inning, a bottom of the first inning, a top of the second 
inning, a bottom of a second inning and so on. In case of news 
program, it shows each section Such as top news, today's 
special feature, weather forecast, today's fortune telling, eco 
nomic news and so on. Also, commercial messages (CM) 
between the respective sections are also included in it. That is, 
it is data of each section unit and CM unit. 
0021. A time index' is an index associated with the pro 
gram data and program section data. For example, a time 
index of the program data unit is created based on TV pro 
gram lists (including newspapers and magazines) prepared by 
each broadcasting station in advance. For example, a time 
index of each section unit and commercial unit of the program 
section data is a detailed index created to the program data 
after broadcasting. 
0022. A server for time indexes” is a server where a 
created time index is stored. A digital recording/reproducing 
device according to the invention accesses periodically a 
server for time indexes via a communicating means and asks 
whether there is the latest time index, and if so, download it. 
0023. An "operation signal' is a command signal to repro 
duce the program data by either a remote controller or an 
operation and input unit of the digital recording/reproducing 
device of the invention. When user operates directly the 
operation and input unit provided on the digital recording/ 
reproducing device, the operation signal will be input 
directly. For example, when user selects the program data to 
wish from among the recorded program data and pushes a 
determination button, the operation signal is sent. 
0024. An output device' is an output screen of the tele 
vision which digital recording/reproducing device concern 
ing present application was connected to electrically. In addi 
tion, in a remote controller (or an operation and input unit of 
the main body), an operation menu is generally output to the 
output device to designate the operation which is too compli 
cated to display. In Such an operation menu, general technolo 
gies such as a pull-down display, a prompt display of selec 
tion/determination by reverse or blink are used. 

(Working) 

0025 A tuner sends a plurality of television signals 
received at the same time to a converter to convert the analog 
signals into digital signals. An encoder records program data 
converted into the digital signals in a recording means. 
0026. A time index receiving means receives a time index 
having an identifier which can identify program data and a 
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plurality of program section data consisting of the program 
data, from a server for time indexes. The time index recording 
means records the time index in a recording means. If the 
receiving means receives an operation signal of the program 
data from a remote controller, the controlling means detects 
an identifier of the time index corresponding to the operation 
signal, and program data associated with the detected identi 
fier is extracted from the recording means. The extracted 
program data is converted into analog signals by a D/A con 
verter and is reproduced on the output device. 
0027. According to the digital recording/reproducing 
device of the invention, the time index is associated with the 
recorded program data and program section data, and thus the 
user can quickly return to the top per a program data unit, per 
each section unit in a program, per a commercial unit. In 
addition, the user can select and view only the section to want 
to view of the program to want to view. This results in remark 
able improvement of the user's convenience in TV viewing. 
0028. The recording means can receive and record a tele 
vision signal from the plurality of tuners continuously at least 
not less than 8 days. 
(Working) 
0029. According to the invention, television signals from 
the plurality of tuners are recorded continuously at least for 8 
days. This allows a user to do without programmed recording. 
At least 8 days are set because there are many programs 
broadcasted every week. 
0030. Because the program data for 8 days can be always 
recorded, all the television signals from all tuners are 
recorded and the user sets to overwrite and delete old data. 
Even if the user forgot to view the program data last week, 
he/she can view it on the day. Thus, because reservation 
operation itself becomes needless, problems such as record 
ing errors do not occur. 
0031. The invention relates to the digital recording/repro 
ducing device, wherein a plurality of tuners are not less than 
8. This means that in addition to being provided with not less 
than 8 tuners physically, there is provided with the function 
which can tune not less than 8 broadcast waves. 

(Working) 
0032. According to the invention, all channels which can 
be received are recorded continuously at least for 8 days. This 
allows a user to do without programmed recording. For 
example, to receive signals from 2 channels of terrestrial 
national broadcasting and 5 channels of commercial broad 
casting, and abroadcasting station of satellite broadcasting of 
BS or CS, there are provided with not less than 8 tuners. 
0033. In the recording means, a ring buffer method is 
adopted where a data area is in a loop form, a data configu 
ration is formed so that the area is handled as an area with 
hypothetically a limitless length, and program data to be 
recorded is recorded as one endless recording file every tuner. 
0034. The rink buffer method stands for a method where a 
data area in the recording means is administered in a loop 
form, and the data configuration is formed so that the area is 
handled as an area with hypothetically a limitless length, and 
the program data of a plurality of channels are recorded as one 
long endless file in the recording means. 
(Working) 
0035. In a recording processing, a time index is produced 
simultaneously with recording to the ring buffer and is 
recorded with positional data on a recording medium continu 
ously. 
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0036. At the time of reproduction from a ring buffer, the 
user returns the top and reproduces based on the time index by 
the positional data. This makes the user return the top of a 
given scene effectively and reproduce the program Smoothly. 
0037. The invention relates to the digital recording/repro 
ducing device wherein a program genre is set and bit rate is 
changed automatically to save the capacity of a recording 
CaS. 

0038. That is, the digital recording/reproducing device 
comprises a compressibility setting means for previously 
dividing the program data into a plurality of program genres 
and setting different compressibility every program genre; a 
program genre database where a plurality of divided program 
genres are associated with the compressibility set by the 
compressibility setting means and are recorded; a program 
genre discriminating means for discriminating whether pro 
gram data newly received corresponds to the program genres 
in the program genre database; a program data compressing 
means for compressing the program data with the compress 
ibility of the corresponding program genre if the program 
data exists in the program genre database; and a program data 
approximation compressing means for compressing the pro 
gram data by the compressibility of the program genre to 
which the program genre is approximate if the program data 
does not exist in the program genre database. 

(Working) 

0039. According to the invention, the following steps are 
provided to save the capacity of the recording means. That is, 
the program genre dividing means previously divides the 
program data into a plurality of genres. The compressibility 
setting means sets the divided program data to different com 
pressibility every program genre. A program genre?.com 
pressibility recording means associates the divided program 
genre with the compressibility set by the compressibility 
setting means and records into the program genre database. 
The program genre discriminating means discriminates 
whether or not a plurality of program data received newly by 
the program data receiving means corresponds to the program 
genres in the program genre data base. If the program data 
exists in the program genre database, a program data com 
pressing means compresses the program data with the com 
pressibility of the corresponding program genre. If the pro 
gram data does not exist in the program genre database, the 
program data approximation compressing means compresses 
the program data with the compressibility of the program 
genre to which the program genre is approximate. Thus, the 
program data is compressed with a preset compressibility 
every program genre, and if the record capacity of all pro 
grams for 8 days by always recording must be guaranteed, the 
satisfaction in viewing about image quality can be raised as 
compared with recording with a high compressibility uni 
formly. In other words, the competing problems of saving the 
capacity of an HDD and improving the image quality can be 
solved. 
0040. The invention relates to the digital recording/repro 
ducing device for automatically reserving a free space of the 
recording means. 
0041. That is, the controlling means comprises the free 
space discriminating means which discriminates whether or 
not there is the free space needed to record the program data 
in the recording means; and the oldest data deleting means for 
deleting the oldest program data among the program data 
recorded in the recording means and reserving the free space 
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if it is discriminated that the free space is short. And the 
recording means records the program data in the free space 
reserved by means of the oldest data deleting means. 

(Working) 

0042. To record a lot of program data such as a plurality of 
channels, for 8 days, a very large record capacity is necessary, 
and the program data cannot be recorded, for example due to 
the image quality of the program data. In Such case, according 
to the invention, the following steps are provided. 
0043. That is, the free space discriminating means dis 
criminates whether or not there is the free space to record the 
program data. If it is discriminated that there is the free space, 
the program data may be recorded. If it is discriminated that 
the free space is short, the oldest data deleting means deletes 
the oldest data among the program data already recorded to 
reserve the free space, and the latest program data are 
recorded in the reserved free space. As a result, it is not 
necessary to consider the free space of the recording means, 
which results in improvement of convenience of the user. 
0044) The invention relates to the digital recording/repro 
ducing device for reserving free space in a recording means 
when the recording means does not have the free space. 
0045 That is, in the digital recording/reproducing device, 
the controlling means comprises the free space discriminat 
ing means which discriminates whether or not there is the free 
space needed to record the program data in the recording 
means; and if it is discriminated that the free space to record 
a plurality of program data is short based on the free space 
discriminating means, the controlling means discriminates 
whether or not the program data corresponds to a program 
genre in the program genre data base, and compresses the 
program data with the compressibility of the corresponding 
program genre if the program genre of the program data exists 
in the program genre database. 

(Working) 

0046. In the invention, if there is not free space, old pro 
gram data is deleted, but in the above invention, the capacity 
is reserved by compressing the program data depending on a 
program genre. 

0047 That is, if it is discriminated that a free space is short 
in the recording means to record the program data by the free 
space discriminating means, the controlling means com 
presses the program data with the compressibility of the cor 
responding program genre if the program genre of the pro 
gram data exists in the program genre database. As a result, 
it is not necessary to consider the free space of the recording 
means, which results in improvement of convenience. 
0048. The invention relates to the digital recording/repro 
ducing device, wherein an EPG data recording means for 
acquiring and recording EPG data is provided. In addition, the 
controlling means comprises a record capacity discriminating 
means which calculates the total capacity required to record 
the program data for 8 days by means of EPG data recorded 
by the EPG data recording means and discriminates whether 
or not the calculated total capacity can be recorded in the total 
capacity of the recording means; and a compressibility 
changing means for changing the compressibility set by the 
compressibility setting means to compressibility to fit into the 
capacity recordable in the total capacity of the recording 
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means if it is discriminated that the calculated total capacity 
exceeds the total capacity of the recording means. 

(Working) 

0049. The invention relates to the digital recording/repro 
ducing device for Surely recording the program data for 8 
days by previously receiving and previously calculating the 
total capacity required to record the program data for 8 days 
by means of EPG data recorded by the EPG data recording 
CaS. 

0050. That is, when the total capacity required to record 
the program data for 8 days is calculated, the record capacity 
discriminating means discriminates whether or not the calcu 
lated total capacity can be recorded in the total capacity of the 
recording means. If it is discriminated that the calculated total 
capacity exceeds the total capacity, a compressibility chang 
ing means changes the compressibility set by the compress 
ibility setting means to the compressibility to fit into the 
capacity recordable in the total capacity of the recording 
means. In addition, as a logic of a compressibility change, for 
example, the higher quality image (low compression) may 
be preferentially made low quality, and the compressibility 
may be uniformly changed by only the amount of overcapac 
ity. As a result, regardless of the total capacity of the recording 
means, the program data for 8 days can be recorded Surely. 
0051. The invention relates to the digital recording/repro 
ducing device for preventing the previously recorded pro 
gram data from being lost by overwriting, in the case of 
restoration when failures such as a power failure have 
occurred, by automatically backing up the record position of 
the program data. 
0052 That is, the controlling means comprises a record 
positional data grasping means for always grasping the record 
position of the program data recorded in the recording means 
during recording the program data in the recording means. 

(Working) 

0053. The invention may cope with troubles such as power 
failure or unintended shut down, during the record positional 
data grasping means records the program data in the record 
ing means, the record position of the program data recorded in 
the recording means is always grasped. 
0054 That is, the record positional data of the program 
data is periodically recorded in other file. Thus, after restora 
tion from troubles such as power failure or unintended shut 
down, the record position of the program data in the other file 
is left, which prevents the previously recorded program data 
from being lost by overwriting. 
0055. The invention relates to the digital recording/repro 
ducing device wherein the other program data having enough 
retention period left can be identified. 
0056 That is, there is provided with a retention expiration 
warning means for changing a color of the thumbnail or a font 
to display the program name about the program data if the 
retention period falls within the given period before expira 
tion in the program data recorded in the recording means. 
0057. “The retention expiration warning means”, for 
example, changes the color of the thumbnail of the program 
data from a color display into a black and white gradation 
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display. Or, the font to display the program name of the 
corresponding program data is changed into an old font. 

(Working) 

0.058 For example, in the case of the retention period of 8 
days by default, if the retention period is finished in two days 
to automatically delete the program data in the recording 
means, the color of the thumbnail of the program data 
changes. Or, the font to display the program name changes. A 
user can easily identify the program data wished to retain 
depending on the change of the time from a lot of program 
data recorded by always recording. 
0059. The invention may comprise a no signal detecting 
means for detecting whether or not a non-image signal exists 
in television signals received by the tuner, and a program data 
recording stop means for stopping a record instruction to the 
recording means if the non-image signal is detected. 

(Working) 

0060. The no signal detecting means detects whether or 
not the non-image signal exists in the television signal 
received by a tuner. When the non-image signal is detected, 
the program data recording stop means stops the record 
instruction to the recording means. In a no signal condition in 
which a program is not broadcasted, recording is stopped to 
save the record capacity in the recording means. In addition, 
this results in longer life of the recording means. 
0061. In addition, the recording means is stopped once if 
the non-image signal is detected, and the recording means 
starts recording again if an image signal is detected. 
0062. The controlling means may comprise a menu dis 
playing means for displaying a menu display for a user opera 
tion on the output device, and the menu displaying means 
comprises a top menu displaying means for displaying a 
menu about the first operation. 
0063. The recording means comprises an identifying ID 
database where identifying IDs for identifying a plurality of 
users are recorded; and the receiving means comprises an 
identifying ID discriminating means for receiving an identi 
fying ID sent from a button per individual provided in the 
remote controller and discriminating whether or not the iden 
tifying ID is a set identifying ID. 
0064 And, the control means discriminates whether or not 
a top menu of a user relating to an identifying ID is displayed 
if he identifying ID discriminating means discriminates that 
the identifying ID has been set, and makes an output device 
display a top menu if the top menu is not displayed. 

(Term Description) 
0065. A “buttons per individual' is one of a plurality of 
buttons provided in a remote controller. To each of the buttons 
per individual, a button code is set, and when an operation 
instruction is sent by a remote controller, the signal corre 
sponding to the button code is transmitted to a signal receiver. 
In the identifying ID database, identifying IDs set per users 
and button codes for buttons per individual are associated 
with each other and are recorded. 

(Working) 
0066. In the general digital recording/reproducing device 
(a general machinery), in the case of performing an operation 
of the recording/reproducing, the menu is layered from the 
top menu. That is, the procedure necessary for reproducing 
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the program in the general machinery requires steps of "dis 
playing the top menu->displaying the reproducing 
menu->selecting a program.” 
0067. However, when a plurality of users such as a family 
share a general machinery, in a state where the reproducing 
menu is displayed, all playable program data recorded by a 
plurality of users are displayed. Therefore it is troublesome to 
select the program data in which a user is interested among 
them. Also, in the case of making directories perindividual, as 
shown in “displaying top menu->displaying a reproducing 
menu edisplaying individual menu->Selecting program'. 
one more step is added. 
0068. The invention relates to the digital recording/repro 
ducing device, wherein a button and a menu screen assigned 
for each user are set, and a user can access a desired target 
program data by one-button. That is, the identifying ID dis 
criminating means discriminates whether or not the identify 
ing ID transmitted from buttons per individual is the set 
identifying ID with reference to the identifying ID database. 
If an identifying ID had been set, the controlling means dis 
criminates whether or not a top menu of a user relating to an 
identifying ID is displayed, and makes the output device 
display a top menu if the top menu is not displayed. 
0069. In the digital recording/reproducing device of the 
present invention, when the buttons per individual is pushed, 
the procedure becomes “setting buttons per individual 
on displaying a menu perindividual selecting a program.” by 
which the program data may be reproduced with very few 
operation, which will free the user from the inconvenience of 
sharing by a plurality of users. 
0070 Thus, a user can access a top menu customized 
exclusively for himself quickly only by pushing the buttons 
per individual where own favorite information is assigned, 
which results in improvement of convenience. When the digi 
tal recording/reproducing device is used by a plurality of 
users, particularly when it is shared by a family as a TV 
recording apparatus, the convenience is remarkably 
improved. 
0071. The controlling means may comprise a menu dis 
playing means for displaying a menu display for a user opera 
tion on the output device; the menu displaying means com 
prises a top menu displaying means for displaying a menu 
about the first operation; and the top menu displaying means 
comprises a user selection menu which can select a particular 
user from a plurality of users. 
0072 And in the digital recording/reproducing device, the 
receiving means comprises a user selection menu signal 
receiving means for receiving a user selection menu signal 
sent when the remote controller or the input unit selects a 
particular user, and makes the output device display said 
user's own top menu based on the user selection menu signal 
received by the user selection menu signal receiving means. 
0073. “A user selection menu stands for an interface dis 
played when a plurality of users using the digital recording/ 
reproducing device are assigned. 
0074. When used by a family with 4 members, for 
example, “father”, “mother”, “elder sister', and “younger 
brother, any one of “father”, “mother”, “elder sister', and 
“younger brother can be selected on the user selection menu. 
If “mother is selected, a top menu screen customized exclu 
sively for “mother is registered (the registered content is 
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recorded in a recording means), and a menu of the “mother 
exclusive use is displayed on the top menu. 

(Working) 

0075 According to the invention, each user can access a 
top menu screen customized exclusively for oneself quickly. 
This allows the operating procedure when viewing the pro 
gram data to be simplified. In addition, when the digital 
recording/reproducing device is used by a plurality of users, 
particularly when it is shared by a family as a TV recording 
apparatus, the convenience is remarkably improved. 
0076. The controlling means may comprise a menu dis 
playing means for making the output device output a menu 
display for a user operation; and the menu displaying means 
comprises a time and day determination menu comprised of a 
time selection menu where times from 1 o'clock to 24 o’clock 
can be selected in a pull-down fashion or a scroll fashion; a 
day selection menu where days from Sunday to Saturday can 
be selected in a pull-down fashion or a scroll fashion; and a 
determination button which is selected when the day and time 
are determined and has a function as the program data repro 
ducing signal; and a time and day selection signal receiving 
means which receives a the time and day selection signal sent 
by selecting the given time from the time selection menu, 
selecting the given day from the day selection menu, and 
selecting the determination button in a remote controller or a 
input unit; and the controlling means extracts the program 
data corresponding to the time and day selection signal which 
the time and day selection signal receiving means received, 
from the recording means and makes the output device repro 
duce the program data. 

(Working) 

0077. In the invention, if a user selects time and day and 
selects a determination button in the time and day determina 
tion menu, the program data corresponding to the selected 
time and day is extracted from the recording means and is 
reproduced. For example, if on Saturday, a user sets a time at 
17:00, and a day on Wednesday, and selects a determination 
button, the program data recorded at 17:00 before three days 
is reproduced. 
0078 That is, a desired target program data can be repro 
duced simply by setting a time and a day, and evenifa user has 
only ambiguous memory so that he/she does not recall the 
performer name, he/she can search the desired target program 
data in a short time without looking for it from a program list 
by roughly setting date. 
0079. In the digital recording/reproducing device of the 
invention, a means for recording for exclusive use of storing 
physically different from the recording means may be pro 
vided, and the controlling means makes the means for record 
ing for exclusive use of storing store said program databased 
on the instruction to store the program data in the means for 
recording for exclusive use of storing. A means for recording 
for exclusive use of storing stands for a record field for 
exclusive use of storing physically different from the record 
ing means. For example, when a recording means is a hard 
disk drive, a different storage area is DVD or another hard 
disk drive. 

(Working) 

0080. In the invention, given program data are stored in the 
exclusive recording means provided as storage area different 
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from the recording means. Hereby, it is prevented that impor 
tant data are deleted by mistake. Or, the important data are 
isolated from deleting target in “automatic deleting function 
of the oldest data.” 

0081 For example, an operation screen is provided as 
follows. A top menu displaying means comprises a program 
data storing menu, and the receiving means comprises a pro 
gram data storing signal receiving means for receiving the 
program data storing signal sent when a program data storing 
menu is selected in the remote controller or the input unit. 
And the controlling means makes the means for recording for 
exclusive use of storing store the program data corresponding 
to the program data storing signal received by the program 
data storing signal receiving means. 
0082 For the program data that a user wants to store in 
particular, if a program data storing menu is selected, it can be 
stored. Of course, various setting article Such as compress 
ibility may be provided on the program data storing menu. 
0083. The controlling means may comprise a menu dis 
playing means for making the output device output a menu 
display for a user operation, and the menu displaying means 
comprises a recommendation menu for recommending given 
program data to other users, and the receiving means com 
prises a recommendation program signal receiving means for 
receiving a recommendation program signal, which is sent 
when a recommendation menu is selected in the remote con 
troller or the input unit and which includes data for specifying 
the program data. And in the digital recording/reproducing 
device, the controlling means sends the recommendation pro 
gram signal which the recommendation program signal 
receiving means received via a network. 
0084) “Data for specifying the program data relating to 
recommendation is data Such as a program ID, a program title, 
a broadcasting data, and a broadcasting station. 
0085. The top menu displaying means comprises a recom 
mendation menu for recommending given program data to 
other users; and the recommendation program signal, which 
is sent whena recommendation menu is selected in the remote 
controller or the input unit and which includes data for speci 
fying a program Such as a program ID, a program title, a 
broadcasting data and so on is sent to other users via a net 
work. 

(Working) 

I0086. In the digital recording/reproducing device, when a 
user selects a recommendation menu, he/she can send data for 
specifying a recommendation program (Such as a program 
ID, a program title, a broadcasting data, and a broadcasting 
station) to other users. The other users who received data for 
specifying the recommendation program via a network, 
reproduces the program data specified by the recommenda 
tion program signal in his/hers own digital recording device. 
In addition, it is desirable to use the Internet for sending. 
According to the digital recording/reproducing device, bor 
rowing/lending among friends the recording medium which 
recorded program data becomes needless. 
0087. A favorite-flag that program data matches said 
user's favorite of the digital recording/reproducing device can 
be previously recorded in the recording means. 
0088. The top menu displaying means comprises a full 
automation menu, and the receiving means comprises an 
auto-reproducing menu signal receiving means which 
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receives an auto-reproducing menu signal sent when an auto 
reproducing is selected in the remote controller or the input 
unit. 
I0089. The controlling means extracts program data relat 
ing to the favorite-flag from the recording means and makes 
the output device reproduce if the auto-reproducing menu 
signal receiving means receives the auto-reproducing menu 
signal. 
0090. In general, data on a favorite-flag is stored into a 
database if there are a plurality of users. 

(Working) 
0091. A favorite-flag about program data matching user's 
favorite is recorded in the recording means. If an auto-repro 
ducing menu is selected by a user, program data relating to a 
favorite-flag is extracted and is reproduced on the output 
device. A user can reproduce and enjoy program data match 
ing his/her favorite without designating a program to be 
reproduced. If there are a plurality of program data relating to 
a favorite-flag, the program data is reproduced in a given 
order or in a random order. 
0092. More specifically, “a favorite-flag” is a function of 
randomly reproducing a predefined program group grouped 
every a certain particular genre or into similar kinds. For 
example, in a mode specifying “a child's favorite-flag, only 
the program for children is reproduced in a given order or in 
a random order. In addition, if “a favorite-flag is “a BGV (a 
background video) mode', only the program where little 
conversation or quiet with beautiful scenes is reproduced in a 
given order or in a random order. 
0093. The invention may comprise a program database 
searching means for searching a program which is later or 
earlier thana currently reproduced program and which broad 
cast start time of the time index is the earliest or the latest in 
programs of the same channel from a data base if during 
reproduction of program data, the receiving means receives 
an access signal for performing the change per a program data 
unit and per a program section data unit, sent from the remote 
controller as an operation to show a next program or a previ 
OuS program. 
0094. In the digital recording/reproducing device, the con 
trolling means stops reproducing program data being repro 
duced if corresponding program data searched by the pro 
gram database search means exists, and reproduces the 
corresponding program data to be searched on the output 
device without changing screens after stopping reproducing 
program data being reproduced. 
0.095 Generally, “an Operation to show the next program 
or the previous program' is done by pushing a reproducing 
forward button, or a rewind button, or a "+ or -'button about 
channels provided with a remote controller. However, these 
are problems of agreements on buttons, and the kind of opera 
tion is not limited to the examples. 

(Working) 

0096. A user performs the operation to show the next 
program or the previous program of a remote controller dur 
ing reproducing program data. It is then assumed that the 
digital recording/reproducing device has received an access 
signal relating to the operation from a remote controller. 
0097. Then, in the digital recording/reproducing device, a 
receiving means receives the access signal, and a program 
database searching means searches a program which is later 
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or earlier than a currently reproduced program, and which 
broadcast start time of the time index is the earliest or the 
latest in programs of the same channel from a database. 
0098. The controlling means stops reproducing the pro 
gram data being reproduced if corresponding program data 
searched exists. And after stopping reproducing program data 
being reproduced, the controlling mean reproduces the cor 
responding program data searched without changing screens 
Such as returning to a menu screen. That is, it becomes pos 
sible to shift a program forward and backward without chang 
ing of screens, which results in improvement of convenience 
and operability. 
0099. The invention relates to the digital recording/repro 
ducing device which allows channel Switching (so-called 
Zapping) at the time of past. 
0100 That is, there is provided with a program database 
searching means for searching the program of other channels 
which was broadcasted on the same day and at the same time 
as ones of said program being reproduced from a database if 
during reproduction of program data, the receiving means 
receives an access signal for performing the change per a 
program data unit and per a program section data unit, sent 
from the remote controller as an operation to show a channel 
Switching. In addition, in the digital recording/reproducing 
device, the controlling means stops reproducing program data 
being reproduced, if corresponding program data searched by 
the program database search means exists, and reproduces the 
corresponding program data searched on the output device 
without changing screens after stopping reproducing pro 
gram data being reproduced. 
0101 Generally, an “operation to show channel switch 
ing is to push buttons (a +, a - button about a channel) for 
incrementing or decrementing each digit showing a channel, 
provided with a remote controller. However, these are prob 
lems of agreements on buttons, and the kind of operation is 
not limited to the examples. 

(Working) 

0102. It is assumed that during reproducing program data, 
a user sends an access signal for changing per a program data 
unit and per a program section data unit as the operation for 
channel switch of a remote controller. Then, in the digital 
recording/reproducing device, a receiving means receives the 
access signal, and a program database searching means 
searches the program of other channels which was broad 
casted on the same day and at the same time as ones of the 
access signal from a database. 
0103 The controlling means stops reproducing program 
data being reproduced, if corresponding program data 
searched exists. And after stopping reproducing program data 
being reproduced, the controlling means reproduces the cor 
responding program data searched without changing screens. 
That is, the corresponding program data is reproduced corre 
sponding to the same time as the past time when the program 
being reproduced was broadcasted, without changing screens 
Such as returning to a menu screen. That is, it becomes pos 
sible to shift a program per broadcasting station broadcasted 
at the same time (so-called Zapping), which allows a user to 
enjoy a program of the past with a sense of real time. 
0104. The invention may comprise a rating list recording 
means for previously recording a rating list, and the control 
ling means can display a rating and a list from the rating list 
recording means on the output device. 
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0105. There is provided with a rating list searching means 
for searching program data which is in the next or previous 
order of the program data being reproduced by the output 
device, if during reproducing a program relating to the listing, 
the receiving means receives an access signal for performing 
the change per said rating unit, sent from the remote control 
ler as an operation to show the next program or the previous 
program. 

0106. In the digital recording/reproducing device, the con 
trolling means stops reproducing the program data being 
reproduced if the program data relating to the selection using 
rating or list as results searched by the rating list searching 
means exists, and reproduces the corresponding program data 
searched on the output device without changing screens after 
stopping reproducing the program data being reproduced. 
0107 “A rating list’ is the general term of data presented 
in rating data and a given list Such as an audience rating and 
a popular list by a particular viewer group. 
0108. In the case of real time viewing, because audience 
rating and popular list as a result collected on viewing cannot 
be available, viewing based on rating list is not possible, but 
the digital recording/reproducing device of the present appli 
cation makes it possible. The invention improves the conve 
nience in viewing based on rating list. That is, the invention 
allows program data based on the order of rating list to be 
continuously reproduced without changing screens. 

(Working) 

0109 Some rating and list is stored in the rating list 
memory means. It is assumed that a user selects one program 
from some rating and list to list recorded programs, repro 
duces the program data, and views the program data selected 
from the rating and list. During the reproduction, the user 
operates a remote controller and sends a signal for designat 
ing the next program or the previous program. Then, a receiv 
ing means of the digital recording/reproducing device 
receives an access signal for performing the change per a 
program data unit and per a program section data unit. On the 
other hand, a rating list searching means searches the next or 
previous program of the program being now reproducing in 
the latest rating and list which a rating list memory means 
stores. If there is a useful program as searched results, the 
controlling means stops reproducing the program data being 
reproduced, and reproduces the program data deemed useful 
as a searched result without changing screens such as return 
ing to a menu screen after stopping the program being repro 
duced. 

0110. For example, while reproducing the 5th rated pro 
gram data among the rated program data with the high audi 
ence rating in a week, a user may reproduce the 4th rated 
program by pushing the next list button without changing 
screens, and reproduce the 6th rated program by pushing the 
previous list button without changing screens. That is, the 
user may view the rated and listed program data in turn 
without returning to the top menu, which results in remark 
able improvement of convenience and operability when using 
the digital recording/reproducing device 10. 
0111. The invention relates to the digital recording/repro 
ducing device. 
0112 The time index receiving means receives a given 
time index where only given scene of program data is 
extracted and a digest edition time index comprising time 
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indexes of a plurality of extraction scenes, and the time index 
recording means records a received given time index and a 
digest edition time index. 
0113. The controlling means makes the output device 
reproduce based on instructions relating to a given time index 
or a digest edition time index and. 

(Working) 

0114 Time indexes of section and Scene in a program are 
previously created. A time index receiving means receives 
Sucha given time index and a digest edition time index and the 
time index recording means records them. 
0115. In that case a user sends instructions relating to the 
given time index or the digest edition time index via a remote 
controller in the digital recording/reproducing device. A 
receiving means of the digital recording/reproducing device 
receives the instruction, and the controlling means makes the 
output device reproduce it based on the instruction. 
0116. Then the user can pick up only the program section 
and the given scene designated by a digest edition time index 
among a large quantity of program data recorded in the digital 
recording/reproducing device and view the program. 
0117 The invention relates to the digital recording/repro 
ducing device which performs viewing administration to a 
particular user by time. 
0118. The invention is provided with a viewable total time 
setting means for setting a viewable total time when a user can 
view program data and a viewable total time discriminating 
means which discriminates whether or not a set viewable time 
is reached; the viewable total time set to a particular user and 
the result discriminated by the viewable total time discrimi 
nating means are recorded in the identifying ID database; and 
the controlling means controls so that the reproduction of 
program data or the output by the output device becomes 
impossible, if the viewable total time is reached. 
0119) “A particular user stands for a user who only uses 
the digital recording/reproducing device for an administrator 
having administration right Such as various setting of the 
digital recording/reproducing device. For example, if an 
administrator is a parent, a particular user is often a child. 
0120 “Total time is a limited time for a given time, for 
example, 2 hours for 24 hours, 15 hours for 168 hours (one 
week). 
0121. If a control object by the controlling means is “out 
put by the output device viewing administration of not only 
recorded program data but also the total time including real 
time viewing is enabled. 

(Working) 

0122 The viewable total time is set and it is discriminated 
whether or not the limited time is reached. Here, if the limited 
time is reached, it becomes impossible to reproducing pro 
gram data. That is, if “viewable total time for a given time' is 
exceeded, it automatically becomes impossible to view. For 
example even if an administrator (guardian) of the digital 
recording/reproducing device goes out, the administration of 
a viewing time (so-called, heavy TV viewing) of a particular 
user (a child) becomes needless. 
0123. The invention relates to the digital recording/repro 
ducing device wherein viewing administration of a particular 
user is performed using points. 
0.124. The invention is provided with a user viewing point 
which is increased or decreased depending on good and bad 
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of a behavior pattern of a particular user and a point setting 
means for setting a viewable point required to view each 
program data; the identifying ID data base records a user 
viewing point set for a particular user by a point setting 
means; a recording means records a viewable point corre 
sponding to each program data; and the controlling means 
controls so that the reproduction of program data or the output 
by the output device becomes impossible, if the user viewing 
point recorded in the identifying ID database is not reached 
the viewable point required to view the program data relating 
to reproduction instruction. 
0.125. A point setting means can set a viewable point for 
each program data and further can set it every genre if pro 
grams is classified according to the genre. User viewing 
points can be set depending on behavior patterns of a particu 
lar user. For example, depending on daily activities that the 
particular user got good grades or high test score, or did 
his/her homework, or the particular user got bad grades or low 
test score, forgot to do his/her homework, or quarreled with 
his/her friend, user viewing points can be increased or 
decreased. 

(Working) 

0.126 By means of a point setting means, an administrator 
(parent) as a user sets a viewable point for each program data, 
and sets the viewable point which is increased or decreased 
depending on good and bad of behavior patterns of a particu 
lar user (a child) under the control of the administrator. 
I0127. The identifying ID database records the user view 
ing point set relating to the particular user by the point setting 
means. And a recording means records a viewable point cor 
responding to each program data. 
I0128 If the user viewing point recorded in the identifying 
ID data base is not reached the viewable point required to 
view the program data relating to reproduction instruction, 
the reproduction of program data or the output by the output 
device becomes impossible. 
I0129. For the program genre which an administrator (par 
ent) of a user does not want to show to a particular user (a 
child) positively, if the administrator sets a higher viewable 
point than other programs by means of the point setting 
means, the particular user cannot easily view the program 
data. 
0.130. The invention relates to the digital recording/repro 
ducing device wherein viewing administration is performed 
using rating data and a quiz program. 
I0131 The invention is provided with a server receiving 
means for receiving a quiz for education for a particular user 
and the correct answer delivered by a server; and the control 
ling means makes the output device output the quiz for edu 
cation which the server receiving means received; the receiv 
ing means receives answer data sent by the particular user; 
and if the correct answer does not correspond with the answer 
data at above a given rate, the controlling means controls so 
that the reproduction of program data or the output by the 
output device becomes impossible. 

(Working) 

0.132. A server receiving means receives a quiz for educa 
tion for a particular user and the correct answer delivered by 
a server and the output device outputs the quiz for education. 
The particular user sends answer data for the quiz, and the 
receiving means receives the answer data. If the correct 
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answer does not correspond with the answer data at above a 
given rate, the reproduction of program data or the output by 
the output device becomes impossible. 

(Variation) 
0.133 Rating data which shows rating classification is pre 
viously applied to a program, and this can be used as a 
function to restrict viewing depending on this rating data. 
0134) For example, a user (an administrator) rates pro 
gram data previously, and make a recording means record the 
rating data corresponding to program data. It is assumed that 
a program's rating is classified into three groups of pine, 
bamboo, and plum (A, B, C). In addition, requiring one point 
of “viewable point to view a program with “rating pine (A). 
requiring two points of “viewable point to view a program 
with “rating bamboo (B), and requiring three points of 
“viewable point to view a program with “rating plum (C) 
are recorded. 
0135 “Rating plum (C)’ corresponds to a program as 
referred to as so-called a tabloid show, and an administrator 
can restrict the program which has the adverse effect from an 
educational standpoint. That is, if the number of points 
obtained by answering a quiz for education does not reach 3 
points, the particular user (the child) cannot view a so-called 
tabloid show. 

0136. The rating of program data may be set and delivered 
via a serve by a person providing a quiz for education. 
0137 In addition, the person who provides the quiz for 
education prepares a plurality of quizzes for education by age 
(scholastic year) or ability of a particular user, and delivers 
problems which can be solved if the particular user only does 
his/her school's homework as quizzes for questions. The par 
ticular user has to answer a quiz correctly to view the desired 
program, and further has to study and do homework to Solve 
the quiz. Thus, the particular user can be expected to study 
spontaneously rather than forced to study by administrator. 
0.138. The invention relates to the digital recording/repro 
ducing device, wherein viewing administration is performed 
by means of recommendation program. 
0.139. That is, there is provided with a server receiving 
means for receiving data specifying a program about a rec 
ommendation program for a particular user delivered by a 
server; and the receiving means receives a user ID for speci 
fying a user relating to the recommendation program from a 
plurality of users; the controlling means makes the output 
device output the program data relating to the data specifying 
a program which is received by the server receiving means, if 
the receiving means received the userID, and the controlling 
means controls so that the reproduction of other program data 
or the output by the output device becomes impossible, if both 
the reception of a given userID and the Successful completion 
of the program data output are not satisfied. 

(Working) 

0140. The server receiving means receives the data speci 
fying a program about the recommendation program for the 
particular user delivered by a server. If the receiving means 
receives a userID for specifying a user relating to the recom 
mendation program from the plurality of users, the control 
ling means makes the output device output the program data 
relating to the data specifying a program which is received by 
the server receiving means. 
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0.141. If both the reception of a given user ID and the 
Successful completion of the program data output are not 
satisfied, the reproduction of other program data or the output 
by the output device becomes impossible. That is, viewing 
“the recommendation program' sent by the server allows the 
particular user to view other programs. This allows the 
administrator to make the child semi-forcefully view the pro 
gram which the administrator wants the particular user to 
view, so the digital recording/reproducing device can be used 
as an education auxiliary. 
0142. In addition, a recommendation program may be pro 
vided with the function which can previously flag a recom 
mendation-flag for the program data by a user (an adminis 
trator). This allows a particular user (a child) to be managed 
without waiting for delivering from the server. 
0143. The invention relates to a control program of the 
digital recording/reproducing device which comprises: a plu 
rality of tuners which can receive a plurality of television 
signals at the same time; a converter by which the tuners 
convert a television signal into a digital signal; a recording 
means for recording program data converted by the converter; 
and a receiving means for receiving an operation signal relat 
ing to reproducing the program data recorded in the recording 
means, and which reproduces the program data on the output 
device based on the operation signal which the receiving 
means received. 
0144. The control program is a computer program which 
makes a controlling computer of the digital recording/repro 
ducing device execute: a time index receiving procedure for 
receiving a time index having an identifier which can identify 
the program data and a plurality of program section data 
consisting of the program data, via a communication means 
from a server for time indexes connected via the communi 
cation means; a time index recording procedure for recording 
a received time index in the recording means; a signal receiv 
ing procedure for receiving an operation signal from a remote 
controller, and a controlling procedure for detecting an iden 
tifier of the time index relating to the program data corre 
sponding to the operation signal received by the signal receiv 
ing procedure, extracting the program data associated with a 
detected identifier from a recording means, and issuing an 
instruction for reproducing on the output device. 
0145. Obviously, it is possible to provide the inventions of 
the control program corresponding to the digital recording/ 
reproducing device. In addition, a computer program or con 
trol programs corresponding to the digital recording/repro 
ducing device can be recorded on a storage medium and 
provided. 
0146 Here, a “Storage medium’ stands for a medium 
which can record a program which itself cannot occupy 
space, for example, a flexible disk, a hard-disk, a CD-R, a MO 
(a magnetic optical disk), a DVD-R. 
0.147. In addition, the program relating to this invention 
can be sent from a computer which stores it to a computer of 
other digital recording/reproducing device via a communica 
tion line. 
0.148. The invention provides a server for sending infor 
mation processing about a TV program, the processed infor 
mation and additional information to the digital recording/ 
reproducing device. 
014.9 The digital recording/reproducing device com 
prises: a plurality of tuners which can receive a plurality of 
television signals at the same time; a converter by which the 
tuners convert a television signal into a digital signal; a 
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recording means for recording program data converted by the 
converter, and a receiving means for receiving an input signal 
relating to the reproduction of program data from a remote 
controller, and which reproduces the program data on the 
output device based on an input signal relating to the repro 
duction that the receiving means received. 
0150. A server comprises: a time adjusting means for peri 
odically sending time data to adjust the time of a clock of the 
digital recording/reproducing device; a time index sending 
means for sending a time index to be applied to program data 
recorded in a recording means of the digital recording/repro 
ducing device; and a program data sending means for sending 
data specifying a program for specifying the program data 
and data specifying a section for specifying program section 
data to the digital recording/reproducing device. 
0151. For the server, the following configuration can be 
added. 
0152 That is, the server comprises: a program data send 
ing means for sending data specifying a program for speci 
fying the program data and data specifying a section for 
specifying program section data to the digital recording/re 
producing device; a user information receiving means for 
receiving the time index which the user created from the 
digital recording/reproducing device and viewing informa 
tion; a processed information generating means for generat 
ing processed information by processing the received time 
index and viewing information; and a time index delivering 
means for delivering generated processed information and a 
time index before processing to the digital recording/repro 
ducing device. 
0153) “Viewing information stands for information that a 
reproduction channel, reproduction date, reproduction status 
(normal reproduction, forward, rewind, etc.), a reproduction 
user identifier, a terminal identifier, program status (my menu 
'?, saved?, designated by a time index?), program assessment 
data (good or no-good), and recommendation data by viewer 
are recorded in seconds. 
0154) A "data specifying a program” stands for, for 
example, the broadcast wave which includes digital data con 
Verted from an analog signal to a digital signal via an A/D 
converter, and which also includes image data and Voice data. 
0155 A“data specifying a section' stands for data of each 
section unit and CM unit of program data. In addition, it 
stands for data on data for specifying a given section in a 
certain program, for example, the time until the section will 
start as well as the broadcasting channel and the broadcast 
start time of the program, or, the broadcasting channel of the 
program and the broadcast start time of the section. 
0156 “Processed information' stands for information col 
lected and processed based on information Such as a time 
index, a topic index of programs, assessment data, a quality of 
viewing, an audience rating, and number of viewers which are 
generated by Statistically processing data Such as blogs or 
bulletin boards on Internet, other than information processed 
based on viewing information. 
0157 For example, if key words such as “a program 
name' or “a performer's name' in the writing posted to a blog 
and a bulletin board, are picked up and the number of cases is 
collected, the program name having higher number may be 
referred to as “a hypertrendy program' or “a program with 
trendy actors'. Obviously, it is possible that such collected 
and processed information is delivered from a server. 
0158. A time adjusting means periodically adjusts with the 
time of the digital recording/reproducing device. A time 
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index sending means sends a time index to the digital record 
ing/reproducing device. Data specifying the program for 
specifying program data and data specifying the section for 
specifying program section data are sent to the digital record 
ing/reproducing device. 
0159. A user information receiving means receives the 
time index that the user created and viewing information from 
the digital recording/reproducing device. The processed 
information generating means processes the received time 
index and viewing information to generate processed infor 
mation. 
0160 The time index delivering means delivers the gen 
erated processed information and the time index before pro 
cessing to the digital recording/reproducing device. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0.161 FIG. 1 is a block diagram showing a hardware con 
figuration of the digital recording/reproducing device. 
0162 FIG. 2 is a schematic diagram showing an identifier 
of a time index. 
0163 FIG.3 is a schematic diagram showing a time index. 
FIG. 3 (a) is program section data and FIG. 3(b) is CM 
information. 
0.164 FIG. 4 is a conception diagram showing data trans 
mission and reception between a digital recording/reproduc 
ing device and a server for time indexes. 
0.165 FIG. 5 is a flow diagram showing a procedure of bit 
rate conversion function. 
0166 FIG. 6 is a flow diagram showing a procedure of bit 
rate conversion function (compressibility changing). 
0.167 FIG. 7 is a flow diagram showing a procedure of a 
personal identification function. 
0168 FIG. 8 is a flow diagram showing a procedure of a 
next program function. 
0169 FIG. 9 is a conception diagram showing a shift form 
of a recording program data conceptually at the time of push 
ing the next program button. 
0170 FIG. 10 is a conception diagram showing a shift 
form of the recording program data conceptually at the time 
of pushing the previous program button. 

EXPLANATION OF SIGNS 

0171 10: digital recording/reproducing device 
0172 11: antenna 
(0173) 12: tuner 
0.174 13a.13b: A/D converter 
(0175 14: MPEG encoder 
(0176) 15: audio encoder 
(0177) 16: multiplexer 
0178) 17: HDD 
(0179 17a: an always recording HDD 
0180 17b: HDD for storage 
0181 18: HDD control unit 
0182) 19: demultiplexer 
0183) 20: MPEG decoder 
0184) 21: audio decoder 
0185 22: D/A converter 
0186 23: CPU 
0187. 24: memory 
0188 25: signal receiving unit 
(0189 26: network controller 
0.190) 26b; real time clock 
0191 27: OSD 
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(0192 28: input unit 
0193 29: DVD drive 
0194 50: server for time indexes 

BEST MODE FOR PERFORMING THE 
INVENTION 

0.195 The digital recording/reproducing device 10 of the 
present invention is the device wherein a plurality of tuners 
which can receive a plurality of television signals at the same 
time, compresses program data converted by a converter 
which converts the television signal into a digital signal; the 
program data is recorded in the hard disk drive (a recording 
means); and the compressed program data is expanded and 
reproduced on the output device based on the reception of an 
input signal relating to the reproduction of the compressed 
program data. An output device' stands for an output Screen 
of a television electrically connected to the digital recording/ 
reproducing device of the present application. 
0196. In addition, the digital recording/reproducing 
device 10 is equipped with a recording function, but has no 
function that the user performs recording of the TV program 
newly by default (optionally supported), that is, the TV pro 
gram of broadcasting stations corresponding to the tuner 12 is 
being always recorded for 24 hours for 365 days. 
0197) The “always recording stands for a function in 
which the digital recording/reproducing device 10 records the 
TV program automatically without setting a recording opera 
tion by the user. Each function of each part in the digital 
recording/reproducing device 10 is explained in detail as 
follows. 

(Digital Recording and Reproducing Device) 
0198 A hardware configuration of the digital recording/ 
reproducing device 10 is shown in FIG.1. The digital record 
ing/reproducing device 10 comprises: an antenna 11 for 
receiving television signal radio waves; a plurality of tuners 
12 for selecting the radio waves of the channel designated by 
the user from the radio waves received by the antenna 11, and 
demodulating it into the analog television signal; an A/D 
converter 13a, 13b for converting the analog signal from the 
plurality of tuners 12 respectively into digital image and 
audio signals; an MPEG encoder 14 for receiving the image 
signal among the digital signals converted by an A/D con 
verter 13a and 13b. 
0199 Furthermore, the digital recording/reproducing 
device 10 comprises: an audio encoder 15 for receiving audio 
signals; a multiplexer 16 for receiving the image signal and 
the audio signal which are compressed and encoded by the 
MPEG encoder 14 and the audio encoder 15, multiplexing the 
compressed and encoded streams, and converting them into 
the MPEG system stream; a plurality of randomly accessible 
hard disk drives 17 (17a, 17b) (referred to as “HDD, here 
inafter); and a HDD control unit 18 for recording data, read 
ing data and performing various controls for the HDD 17. 
0200 Furthermore, the digital recording/reproducing 
device 10 comprises: a demultiplexer 19 for separating 
MPEG streams read out from the HDD 17 into image signal 
streams and audio signal streams; an MPEG decoder 20 for 
receiving image signal streams; an audio decoder 21 for 
receiving the audio signal stream; a digital-analog (D/A) 
converter 22a for receiving the image signal stream decoded 
by the MPEG decoder 20, converting the received image 
signal into the analog signal, and outputting it into a TV; and 
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a D/A converter 22b for receiving the audio signal stream 
decoded by the audio decoder 21, converting the received 
audio signal into the analog signal and outputting it into a 
speaker and Such. 
0201 The digital recording/reproducing device 10 is fur 
ther provided with: a CPU 23 for controlling the entire digital 
recording/reproducing device 10; a memory 24 used as a 
working area of the CPU 23 and a working area for storing 
temporarily the system stream, and recording them to the 
HDD 17; a receiving unit 25 for receiving various input 
signals from a remote controller or an input unit 28 of the 
main body in the digital recording/reproducing device, and 
sending the input signal into the CPU 23; and a network 
controller 26 (a communication means) connected with a 
LAN and a WAN which can perform Internet communica 
tion. 
0202 The digital recording/reproducing device 10 is fur 
ther provided with: a real time clock 26b for accessing to a 
server using an NTP (Network Time Protocol) of the network 
controller 26, inquires the present time and synchronizing 
time data; an OSD (On Screen Display) 27 for keeping to 
display a reproducing display even when an input signal of 
command to display the top menu screen is sent while the 
program data being reproduced or edited, and the top menu 
being displayed, and displaying the top menu screen such that 
it is overlapped on the menu while the menu display being 
displayed; and a DVD drive 29 for recording the recorded 
program data on the optical disk (a recording means) such as 
a DVD. 

0203 The network controller 26 is connected to the Inter 
net via LAN and WAN, enabling data transmission and recep 
tion with servers (server for time indexes 50 as described 
below) on the Internet. As the main functions, it is at least 
possible to receive the program data by an EPG, to receive the 
program configuration data and a time index, to transmit the 
user's view data, and to receive date data and time data using 
a NTP (Network Time Protocol). 
0204 Since the tuner 12 comprises 8 tuners, it is possible 
to browse and record 8 TV programs at maximum. For 
example, in addition to 1, 3, 4, 6, 8, 10, 12 channels, which are 
ground waves in Tokyo District, broadcasting stations of a 
satellite broadcasting such as a BS or a CS may be covered. As 
an example, the tuner 12 comprises 1 tuner board where 8 
tuners are installed and 2 encoder boards where encoders 
enabling to process 4 image signals at the same time are 
installed. 
0205 Alternatively, the following configurations are also 
possible: 1 tuner board where 8 tuners are installed and 4 
encoder boards where 2 image signals are processed at the 
same time; 2 tuner boards where 4 tuners are installed in 1 
tuner board and 4 encoderboards where 2 image signals are 
processed at the same time; and 2 tuner boards where 4 tuners 
are installed in 1 tuner board and 2 encoderboards where 4 
image signals are processed at the same time. In addition, 
although 8 tuners 12 are installed in this embodiment, it is not 
particularly limited to this, but is possible to increase or 
decrease the number of tuners if necessary. 
(0206. The HDD 17 comprises 2 HDDs, an always record 
ing HDD 17a for always recording, and a storing HDD 17b 
(an means for recording for exclusive use of storing) to store 
the recorded program data. The always recording HDD 17a 
has capacity corresponding to 8 tuners described above. In 
other words, it enables recording for 8 days so that it is formed 
as the capacity is enough for TV programs with 8 tuners to be 
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recorded. In fact, program data can be recorded for (24 
hoursx8 days)x8 tuners=1.536 hours. 
0207. The program data which the user wishes to store can 
be stored in the storing HDD 17b, and the program data will 
be stored considering a bit rate when the user selects the 
desired program data. The program data stored here can be 
output to the outside recording device, the optical disk of the 
DVD drive 29. 
0208. In addition, although the HDD 17 has 2 HDDs 
physically, it is not restricted to this. For example, an embodi 
ment of 1 HDD where one HDD is separated by partition 
(another area) is possible. Also, the HDD17 can be extended 
if necessary. For example, the extended HDD may be used as 
a storing HDD, a HDD for editing program data, or a working 
HDD at the time of recording on optical disks such as a DVD. 

(Time Index) 
0209 Next, a recording form of program data will be 
described. 
0210. The program data which is broadcasted on each 
channel is recorded endlessly for 365 days, for 24 hours on the 
always recording HDD17a. This adopts a recording form of a 
ring buffer method. The ring buffer stands for a data configu 
ration where a data area such as a HDD is administered in a 
loop form, and the area is handled as an area with hypotheti 
cally a limitless length. On the always recording HDD17a, 
the program data of a plurality of channels is recorded as one 
long endless file. In addition, in a conventional digital record 
ing/reproducing device, one program recorded on an HDD is 
recorded as one file, but in this embodiment, the program is 
reproduced using a time index stored in another medium 
physically different from that of the program data recorded by 
ring buffer method. 
0211. Here, “a time index' stands for an index associated 
with the program data and program section data. A time index 
of the program data unit is created based on TV program lists 
(including newspapers and magazines) prepared by each 
broadcasting station in advance, and for example, a time 
index of each section unit and commercial unit of the program 
section data is a detailed index created to the program data 
after broadcasting. 

(FIG. 2 and FIG. 3) 
0212 Referring to FIG. 2 and FIG. 3, the relationship 
between program data, program section data, and a time index 
will be described. FIG. 2 sequentially shows the content of a 
cooking program broadcasted between 11:00 and 12:00. This 
cooking program is composed of 3 sections "A to C and 
commercials “CM1 to CM3” broadcasted between each sec 
tion. 
0213 That is, the program data as described above shows 
the entire cooking program, and the program section data 
stands for the A to C sections that are content of the cooking 
program and the CM3 to CM1. 
0214. First, the “A section' is broadcasted between 11:00 
and 11:15, the “CM1 for 2 minutes from 11:15 is broad 
casted, and the "B section' is broadcasted between 11:17 and 
11:32. Then, the “CM2 is broadcasted for 2 minutes from 
11:32, the “C section' is broadcasted between 11:34 and 
11:54, and the “CM3” is broadcasted for 6 minutes from 
11:54. In the “A section', a recipe of French cuisine is broad 
casted, in the “B section', a recipe of Chinese cuisine is 
broadcasted, and in the “C section', a recipe of Indian cuisine 
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is broadcasted. In addition, in the “CM1 and the “CM2, a 
food-related sponsor commercial is broadcasted, and in the 
“CM3” a magazine-related sponsor commercial is broad 
casted. 
0215. And, to each section of the “A to C and the “CM1 
to CM3”, an identifier is added respectively. As shown in FIG. 
3 (a), this is an index where a user understands program 
names and section names at a glance, such as in the case of the 
A section', cooking program-French cuisine recipe, in 

the case of the "B Section', cooking program—Chinese cui 
sine recipe. 
0216. In addition, information about the broadcast time of 
each section can be added. In addition, an identifier of com 
mercials is comprised of commercial unit such as “CM1'. 
“CM2, and “CM3”. Detailed information is added to each 
commercial. The information includes indexed company 
names of a commercial sponsor and commercial data Such as 
related goods names. For example, XXX confectionery—XXX 
chocolate, XXX shop—XXX rice cracker are shown in FIG.3 
(b). That is, whereas program data and program section data 
are merely endlessly recorded images, a time index is an 
index showing where and what programs and sections exist in 
this endless image. 
(FIG. 4) 
0217. In addition, as shown in FIG. 4, the mechanism 
which delivers the time index added with an identifier to the 
digital recording/reproducing device 10 operates as follows. 
0218. A time index corresponding to program data for 
delivery is uploaded to a server 50 for time indexes via Inter 
net. On the other hand, the digital recording/reproducing 
device 10 is connected to the server 50 for time indexes via a 
network controller 26, and queries whether or not there is the 
latest time index, periodically. 
0219. Here, if it is confirmed that there is the latest time 
index, the time index is downloaded (by a time index receiv 
ing means) and the downloaded time index is stored in the 
HDD17 (by a time index recording means). 
0220. In addition, when a user really views program data 
based on a time index, if the signal receiver 25 receives a 
reproducing signal from the remote controller or the input 
unit 28, the reproducing signal is sent to the CPU23 and the 
HDD control unit 18 detects an identifier corresponding to the 
reproducing signal, and then the program data associated with 
the detected identifier is extracted from the HDD17. 
0221) That is, by selecting the downloaded time index, the 
user can view the detailed program data Such as section unit in 
the program and commercial information, in addition to the 
program unit. Thus, the user can quickly return to the top per 
a program data unit, per each section unit in a program, and it 
is possible for the viewer to search the desired target program 
quickly. In addition, for example, if a user wants to store 
sections in the program for a long term, he/she does not need 
to edit the sections. 
0222. In addition, a time index enables data transmission 
and receptions between a plurality of users, his/her recom 
mendation program or program section data can be recom 
mended to other users. This enables a user to send his/her 
recommendation program section data and the time index 
from the network controller 26 to the server 50 for time 
indexes, and then other users can efficiently view the program 
using them. 
(Bit Rate Conversion Function) 
0223 Recording of program data adopts a bit rate conver 
sion function. In this function, it is discriminated whether or 
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not program data for 8 days of all channels (8 tuners) can be 
recorded not on the always recording HDD17a; if it is dis 
criminated that it can be recorded, all programs are uniformly 
recorded with a preset compressibility; and if it is discrimi 
nated that it cannot be recorded, the compressibility of the 
program data to be record is changed every program genre 
and then the program data is recorded. The bit rate conversion 
function is mainly processed by the HDD control unit 18. 
0224. In addition, the “program genre' as described above 
stands for various program genres Such as sport, drama, news, 
variety and movie. 
0225. In addition, the standard for compressibility is set as 
follows. Because news or variety has relatively little move 
ment, the user has little problem with viewing due to the high 
compressibility. On the other hand, because sports or movies 
have fast movement, they are set with a low compressibility. 
In addition, dramas are set with these intermediate setting. 
0226. The process of the bit rate conversion function is 
further described. As shown in FIG. 4, the program genre 
dividing means previously divides the program data into a 
plurality of genres (S101). The compressibility setting means 
sets the divided program data to different compressibility 
every program genre (S102). A program genre? compressibil 
ity recording means associates the divided program genre 
with the compressibility set by the compressibility setting 
means and records into the program genre database (S103). 
The program genre discriminating means discriminates 
whether or not program a plurality of program data newly 
received by the program data receiving means (S104) corre 
sponds to the program genres in the program genre database 
(S105). If the program data exists in the program genre data 
base, a program data compressing means compresses the 
program data with the compressibility of the corresponding 
program genre (S106). 
0227. That is, the program data is compressed with a pre 
set compressibility every program genre and recorded with an 
automatically changed compressibility, and so in the case that 
the always recording must guarantee the record capacity of all 
programs for 8 days, the user can be more satisfied with the 
image quality in viewing as compared with recording with a 
high compressibility uniformly. In other words, the compet 
ing problems of Saving the capacity of an HDD and improv 
ing the image quality can be solved. 
0228. In addition, if it is discriminated that the program 
data does not exist in the program genre database, the pro 
gram data compressing means may compress the program 
data with the compressibility of the program genre to which 
the program genre is approximate (S107). This copes with the 
case of receiving the program data of a new genre itself. This 
is suitable if the received program data does not exist in the 
program genre database, or if the received program data is too 
detailed to be set about a program genre. For example, for a 
genre of “other', a program data approximation compressing 
means may be used. 
0229. In addition, if it is discriminated that a free space is 
short to record a plurality of program data by the free space 
discriminating means, it is discriminated whether or not the 
plurality of program data corresponds to the program genres 
in the program genre database: and if the program genre of 
the program data exists in the program genre database, the 
program data is compressed with the compressibility of the 
corresponding program genre. 
0230. This reserves free space in the always recording 
HDD17a when the always recording HDD17a has an insuf 
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ficient free space. That is, if the free space discriminating 
means discriminates that a free space is short in the always 
recording HDD17a to record the program data, the program 
data is compressed with the compressibility of the corre 
sponding program genre if the program genre of the program 
data exists in the program genre database. As a result, it is not 
necessary to consider the free space of the always recording 
HDD17a, which results in improvement of convenience. 
0231. In addition, there is provided with a function for 
Surely recording the program data for 8 days by previously 
calculating the capacity required to record the program data 
for 8 days by means of EPG data previously received. This is 
achieved by a record capacity discriminating means which 
calculates the total capacity required to record the program 
data for 8 days and discriminates whether or not the calcu 
lated total capacity can be recorded in the total capacity of the 
HDD17a; and a compressibility changing means for chang 
ing the compressibility set by the compressibility setting 
means to compressibility to fit into the capacity recordable in 
the total capacity of the HDD17a, if it is discriminated that the 
calculated total capacity exceeds the total capacity of the 
HDD17. 

0232. As shown in FIG. 5, if the total capacity required to 
record the program data for 8 days by means of EPG data 
previously received is calculated (S201), the record capacity 
discriminating means discriminates whether or not the calcu 
lated total capacity can be recorded in the total capacity of the 
recording means (S202). If it is discriminated that the calcu 
lated total capacity exceeds the total capacity, the compress 
ibility changing means changes the compressibility set by the 
compressibility setting means to the compressibility to fit into 
the capacity recordable in the total capacity of the recording 
means (S203). 
0233. In addition, as a logic of a compressibility change, 
for example, the higher quality image (low compression) 
may be preferentially made low quality, and the compress 
ibility may be uniformly changed by only the amount of 
overcapacity. As a result, regardless of the total capacity of the 
recording means, the program data for 8 days can be recorded 
Surely. 

(Deletion of Program Data) 

0234 Next, deletion of recorded program data will be 
described. The program data is automatically deleted from 
older program data when 8 days have elapsed. For example, in 
the case of Sunday, program data for 8 days from the Sunday 
to the next Sunday has been recorded, and then after AM 0:00 
on next Monday, the HDD control unit 18 executes deletion 
instruction for last Sunday which corresponds to the oldest 
program data of the always recording HDD17a. That is, if 
program data of Sunday is pushed out and deleted, program 
data of Monday is added newly, and thus program data for 8 
days is always stored in the always recording HDD17a. 
0235. In addition, the deletion of program data needs not 
to be synchronized with a reception timing of time data and 
can be changed by setting. In addition, the 8 days are set 
because there are many programs broadcasted every week, 
the days are extended by changing the setting or an extended 
HDD. However, if program data for 8 days are always 
recorded, various situations can be dealt with. For example, 
even if the user forgot to view last week's program data, 
he/she can view it continuously from last week's program 
when he/she views this week's program data. 
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0236. In addition, the program data which is compressed 
and recorded in the always recording HDD17a is changed by 
a retention expiration warning means depending on retention 
period etc. as follows. For example, if the retention period is 
finished in two days to automatically delete the program data 
from the always recording HDD17a, the thumbnail of the 
program data is changed from a color display into a black and 
white gradation display. In addition, the font to display the 
program name changes into an old-fashioned font. In either 
case, a user can identify the program from other program data 
at a glance. Thus, a user can easily identify the program data 
wished to retain depending on the change of the time from a 
lot of program data recorded by always recording, which 
results in improvement of convenience of the user. 

(No Signal Detection Function) 
0237. The digital recording/reproducing device 10 com 
prises the no signal detecting means. This is a function of 
making a HDD17 stop recording program data if it is detected 
that image signals sent from a tuner 12 are not received. That 
is, the no signal detecting means detects whether or not the 
non-image signal exists among the program data received by 
the program data receiving means. When the non-image sig 
nal is detected, the HDD control unit 18 stops the record 
instruction to the HDD. The recording means which is 
stopped once if the non-image signal is detected Starts record 
ing again if a image signal is detected. 
0238. As a result, in a no signal condition in which a 
program is not broadcasted, recording is stopped to save the 
record capacity in the HDD, which results in further long 
time recording by the HDD. 

(Personal Identification Function) 
0239. The digital recording/reproducing device 10 com 
prises a personal identification function which detects pro 
gram data with high frequency of viewing by a user and 
associates the program data with a button of a remote con 
troller, by which the user can access a desired target program 
data by pushing the button once. 
0240. The recording means comprises an identifying ID 
database where identifying IDs for identifying a plurality of 
users are recorded; and the receiving means comprises an 
identifying ID discriminating means for receiving an identi 
fying ID sent from a button per individual provided in the 
remote controller and discriminating whether or not the iden 
tifying ID is a set identifying ID. In addition, the top menu 
displaying means discriminates whether or not a top menu of 
a user relating to an identifying ID is displayed if the identi 
fying ID discriminating means discriminates that the identi 
fying ID has been set, and makes an output device display a 
top menu if the top menu is not displayed. 
0241. To detect the viewing frequency of a user, an indi 
vidual menu screen is created for each user, and then the 
“button per individual' is assigned to the menu screen. For 
example, in the case of the viewing frequency, the following 
reproduced program data is acquired: a user 1 views a lot of 
TV programs in various genres, especially education TV 
programs; a user 2 often views news and sport programs; a 
user 3 often views a series of drama and a variety programs; 
and a user 4 does not view any TV programs except movies. 
0242 For acquired viewing information of program data 
for each user, a network controller 26 accesses a server via 
Internet and sends the data, and the server analyzes the view 
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ing information. Then, individual favorite information pro 
gram data is created, is sent to the digital recording/reproduc 
ing device 10, and is displayed on a menu screen of each user. 
In addition, the menu screen can also be created by registering 
the program data which a user views periodically or with high 
frequency in his/her menu screen. The user can display the 
created menu screen by pushing “a button per individual' one 
time. 
0243 In addition, in a personal identification method, a 
button code and a distinguishing ID are used Referring to 
FIG. 6, firstly, a distinguishing ID setting means sets a distin 
guishing ID for a “button per individual' (S301). 
0244. For example, in the case of a family with 4 members, 
4 “buttons per individual' will be assigned to each of mem 
bers. The distinguishing ID memory means stores the distin 
guishing ID assigned to the “buttons per individual” and 
button codes in a distinguishing ID database (S302). If the 
“button per individual' is pushed on the remote controller, a 
signal receiver 25 receives the distinguishing ID (S303). The 
distinguishing ID discriminating means discriminates 
whether or not the received identifying ID is a set identifying 
ID with reference to the distinguishing ID database (S304). If 
it has not been set, a setting screen of distinguishing IDS is 
displayed. If it has been set, the distinguishing ID discrimi 
nating means discriminates whether or not a top menu of a 
user relating to the distinguishing ID is displayed (S305). If 
the top menu is displayed, the process ends. If the top menu is 
not displayed, the top menu is displayed (S306). 
0245. In the conventional general digital recording/repro 
ducing device (a general machinery), in the case of perform 
ing an operation of the recording/reproducing, the menu is 
layered from the top menu. 
0246 That is, the procedure necessary for reproducing the 
program in the general machinery (the conventional digital 
recording/reproducing device) requires steps of "displaying 
the top menu-edisplaying the reproducing menu->selecting 
a program. However, in the case that a plurality of users such 
as a family uses the general machinery, when the reproducing 
menu is displayed, all playable recorded program data are 
displayed. Therefore it is troublesome to select the program 
data in which a user is interested among them. Also, in the 
case of making directories per individual, as shown in "dis 
playing top menu->displaying a reproducing 
menu-edisplaying individual menu->Selecting program'. 
one more step is added. 
0247. In contrast, in the digital recording/reproducing 
device 10 of the present invention, when the buttons per 
individual is pushed, the procedure becomes “setting buttons 
per individual on displaying a menu per 
individual-eselecting a program by which the program data 
may be reproduced with very few operation, which will free 
the user from the inconvenience of sharing by a plurality of 
USCS. 

0248. The user may quickly access the top menu screen 
customized for one's exclusive use by pushing the button per 
individual, which results in improvement of convenience of 
the digital recording/reproducing device. Therefore, in par 
ticular, when the digital recording/reproducing device 10 is 
used by the plurality of users as a TV recording device shared 
within a family member, convenience will be remarkably 
improved. 
0249. In addition, a “button per individual' can serve as an 
on/off function of the TV power supply. This is a function of 
sending two different signals to the TV and the digital record 
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ing/reproducing device 10, respectively, when the button per 
individual is pushed. In the TV, the TV power supply is on, 
and in the digital recording/reproducing device 10, his/her 
own top menu pops up. 
(0250) That is, with the on/off function of the TV power 
Supply, when anyone of the family members tries to power on 
the TV and start TV recording, reproducing and viewing, 
he/she only needs to push the button once, by which the power 
is on and, which results in improvement of convenience. 
0251. In addition, a preset function enables to provide TVs 
of different makers with power on/off function, by which TVs 
of a plurality of TV makers can be handled. 

(Interface of a Top Menu Screen) 

0252. The top menu screen shows a time and day determi 
nation menu, a program data storing menu, and a recommen 
dation menu. 

0253) A time and day determination menu comprises: a 
time selection menu where times from 1 o'clock to 24 o’clock 
can be selected in a pull-down fashion or a scroll fashion; a 
day selection menu where days from Sunday to Saturday can 
be selected in a pull-down fashion or a scroll fashion; and a 
determination button which is selected when the day and time 
are determined and has a function as the program data repro 
ducing signal. If a user selects the given time from the time 
selection menu, selects the given day from the day selection 
menu, and selects the determination button in a remote con 
troller or a input unit 28, the time and day selection signal 
receiving means receives the time and day selection signal. 
And, the program data corresponding to the time and day 
selection signal is extracted from the always recording 
HDD17a and is reproduced. That is, in the time and day 
determination menu displayed on the top menu screen, if a 
user sets the time and day, he/her can reproduce desired target 
program data at high speed. 
0254. In the program data storing menu, when a user 
selects the program data storing menu in a remote controller 
or an input unit 28, the program data storing signal receiving 
means receives the program data storing signal. 
0255 And the program data corresponding to the received 
program data storing signal is recorded on the storing HDD 
17b different from the always recording HDD17a. That is, for 
the program data that a user wants to store in particular, if a 
program data storing menu is selected, it can be stored on the 
storing HDD 17b. In addition, various setting article such as 
compressibility may be provided on the program data storing 
menu on the storing HDD 17b. 
0256 The recommendation menu realizes a function by 
which other users may view the program which a person 
views himself/herself and recommends, and when a user 
selects the recommendation menu in the remote controller or 
the input unit 28, the recommendation program signal receiv 
ing means receives the recommendation program signal 
which includes data for specifying a program Such as a pro 
gram ID, a program title, a broadcasting data and so on. And, 
the received recommendation program signal is sent to other 
users via a network. If a user selects the recommendation 
menu, he/she can send the recommendation program to other 
users. In this case, data for specifying a program Such as a 
program ID, a program title, a broadcasting data are sent 
together, the digital recording device relating to the other 
users who received them reproduce the corresponding to the 
program data. According to the function, borrowing/lending 
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among friends image data becomes needless, which results in 
improvement of convenience of the user. 

(Next Program/Previous Program Function) 
0257 The digital recording/reproducing device 10 com 
prises a next program function and a previous program func 
tion. This digital recording/reproducing device comprises a 
signal receiving unit 25 which, during reproduction of pro 
gram data, receives an access signal for performing the 
change per a program data unit and per a program section data 
unit, sent by the next program button or the previous program 
button of the remote controller, and a program database 
searching means which searches a program which is later or 
earlier thana currently reproduced program and which broad 
cast start time of the time index is the earliest or the latest in 
programs of the same channel from a database. If there is an 
useful program as searched results, the controlling means 
stops reproducing the program data being reproduced, and 
reproduces the program data deemed useful as a searched 
result without changing screens such as returning to a menu 
screen after stopping the program being reproduced. 

(FIG. 7) 
0258. The procedure is shown in FIG. 7. In addition, each 
program data is associated with an identifier of a time index, 
and this program data, can be sorted based on the given data 
set by a user, Such as a time axis and a topic-related order. 
Firstly, if a “next program” button of the remote controller is 
pushed, the signal receiver 25 receives the access signal 
(S401). 
0259. The program data is detected from the signal 
receiver 25 by a CPU23 and a HDD control unit 18, and the 
detected program data is decoded via a demultiplexer 19 by a 
MPEG decoder20 (S402). 
0260 Then, the program database searching means dis 
criminates whether or not there is a time index to be effective 
to the access signal (S403), if there is an effective time index, 
the controlling means stops reproducing the program data 
being reproduced (S404). After the program being repro 
duced is stopped, the detected program data is reproduced 
(S405). 
0261. In addition, an effective time index stands for a 
condition that the next program has been recorded when the 
“next program button' is pushed. That is, because there is not 
program data at a border between the recorded program data 
and the program data broadcasted in real time, even if a user 
pushes the “next program button, there is not a recorded 
program, and so the program cannot be changed. In this case, 
the program database searching means discriminates that 
there is not an effective time index, an error indication out 
putted and the user returns to the menu just before that by 
which the program viewed last is selected and reproduced 
(S406). 

(FIG. 8) 
0262 Referring to FIG. 8, first, a “next program function' 
will be further described. 
0263 FIG. 8 is a conception diagram showing a shift form 
of the recording program data conceptually at the time of 
pushing the next program button. 
0264. As shown in FIG. 8, a user is now viewing an ani 
mation program broadcasted from 19:00. 
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0265. If the user pushes the “next program button” of the 
remote controller, the animation program recorded from 
19:00 to 20:00 will be changed to a drama 1 recorded from 
20:00 to 21:00. This change is performed per a program data 
unit Such as an animation and a drama and per a program 
section unit in the program data, and Such program data is 
reproduced without changing to a menu screen for selecting a 
program data. 
0266. In addition, as has been described previously, indi 
vidual program data is associated with the identifier of the 
time index, and thus the program data is reproduced accord 
ing to the identifier of this time index. That is, while an 
animation program at 19:00 is reproduced, when the next 
program button is pushed twice, a drama 2 recorded between 
21:00 and 22:00 will be reproduced. 
0267 In addition, in a “previous program” function, when 
the “previous program' button of the remote controller is 
pushed, with the program data displayed on a TV, the program 
data which was recorded before the program data being repro 
duced at present is reproduced. As shown in FIG.9, if the user 
pushes the "previous program' button while viewing an ani 
mation program broadcasted at 19:00, news which was 
recorded between 18:00 and 19:00 will be displayed instead 
of the animation program which was recorded between 19:00 
and 20:00. 

0268 Generally, if a user wishes to view the recorded 
program data, it is necessary to Switch the screen to a top 
menu screen for looking over a desired data program in 
recorded program data and selecting it from the TV screen 
where the program data are being projected. Then, desired 
program data is selected and it is returned to the TV screen. 
Also, after such selection is over, if the user wishes to view 
other program data, it is necessary to shift the screen to the 
layer of the menu screen again. This causes frequent Switch 
ing of Screens, which is troublesome. 
0269. However, if the “next program” function is used, 
only once pushing Switches the screen to easily perform the 
change per a program data, which results in much conve 
nience of the user. 

(Channel-Switching-Function-at-the-Time-of-Past) 

0270. The channel-switching-function-at-the-time-of 
past realizes a function in which if a signal receiving unit 25. 
during reproduction of program data, receives an access sig 
nal for performing the change per a program data unit and per 
a program section data unit, sent by the channel-switching 
button-at-the-time-of-past of the remote controller, a pro 
gram database searching means searches the program of other 
channels which was broadcasted on the same day and at the 
same time as ones of the program being reproduced from a 
database. If there is an useful program as searched results, a 
program data stopping means stops reproducing the program 
data being reproduced. In addition, a program data reproduc 
ing means reproduces the program data deemed useful as a 
searched result without changing screens such as returning to 
a menu screen after stopping the program being reproduced. 
0271 For example, if a user pushes the channel switching 
button while reproducing the recorded news program broad 
casted on “the 10th day, 18:00, 4 channel', a cooking program 
broadcasted on “the 10th day, 18:00, 4 channel will be repro 
duced without changing screens. That is, programs which had 
been broadcasted at different broadcasting stations and 
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recorded at the same time can be changed, which results in 
improvement of user's convenience when viewing program 
data. 

(Rating Changing Function) 
0272. The digital recording/reproducing device 10 com 
prises a rating changing function. That is, the digital record 
ing/reproducing device comprises a ranking list memory 
means which stores the ranking and list previously; and a 
rating list searching means for searching the program which 
is in the next or previous order of the program data being 
reproduced on the output device, if a receiving means 
received a access signal sent using the next program button or 
the previous program button of the remote controller. 
0273. The controlling means can display a rating and a list 
from the rating list recording means on the output device. If 
the receiving means received an instruction for reproducing 
the selected program databased on the list display, a control 
ling means reproduces the program data. The controlling 
means stops reproducing the program data being reproduced 
if the program data relating to the selection using rating or list 
as results searched by the rating list searching means exists. 
After stopping reproducing program data being reproduced, 
the controlling means reproduces the corresponding program 
data searched on the output device without changing screens. 
0274. A “rating is, for example, a rating created based the 
topic-related order of the program, or a rating which is 
reflected as a program rating by searching blogs via Internet 
and collecting the searched results. If a user pushes the next 
program button or the previous program button while select 
ing a program based on these ratings and viewing it, the user 
can start reproducing the program with the next rating order to 
the program which was viewing or the program with the 
previous rating order under the rating of the same program 
data previously selected, without returning to the rating selec 
tion Screen and selecting a program again. 
0275 For example, if a user pushes the next program 
button while reproducing the 5th program data in the rating 
list where the high audience rating program of a week is rated, 
the 4th rated program will be reproduced without changing 
screens, and if the user pushes the previous program button, 
the 6th rated program will be reproduced without changing 
SCCS. 

0276 That is, the rated and listed program data may be 
viewed in turn without returning to the top menu screen. 
Therefore, convenience and operability when using the digi 
tal recording/reproducing device 10 is remarkably improved. 
0277. In addition, if one program data is associated with a 
plurality of identifiers of the time index, a user can select a 
plurality of sections that the user wants to view in the program 
data. For example, if a user views the today's recording of the 
Grand Sumo Tournament, the user select only matches of 
Yokozuna A, Ozeki B, and Komusubi C is selected. Then, 
Suppose that a match of Komusubi C is first reproduced, and 
ifa user pushes a “next program' button before the reproduc 
tion is over, the user can view a match of Ozeki B, and further 
if a user pushes a “next program' button, the user can view a 
match of Yokozuna A. Of course, after the user have selected 
a plurality of sections, if the user starts viewing and does not 
push a button, three matches of Komusubi C, Ozeki B, and 
Yyokozuna A are reproduce Successively. 
(QuickViewing Function) 
0278. The digital recording/reproducing device 10 com 
prises a quick viewing function. With the quick viewing func 
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tion, the time index of the section in the program or the scene 
to view a digest edition of the program is created by a server 
50 for time indexes, and the user can pickup only the program 
section and the given scene designated by a digest edition 
time index among the program data recorded in the digital 
recording/reproducing device and view the program by 
receiving this time index, and can view the program quickly 
to use the time effectively. 

(Storing Function) 

0279. The digital recording/reproducing device 10 com 
prises a storing function for program data in addition to a 
recording function for program data. In this storing function, 
the program data which the digital recording/reproducing 
device 10 recorded is stored for 8 days and then is automati 
cally deleted. Thus, the program data which a user wants to 
store is stored on the on the storing HDD17b. A user can store 
the program data by pushing the program data storage button 
of the input unit 28 or the remote controller. The program data 
stored on the storing HDD17b cannot be deleted unless an 
instruction for deleting formats or the like is executed. 
0280. In addition, if a user inserts a DVD-R which is an 
external storage medium into a DVD drive 29, the user can 
view the program data on a long storing and external digital 
reproducing devices. 
0281. In addition, the storing function can be performed 
not only by processes in hardware but also on the TV screen 
which is an output device. The storing function comprises a 
program data storing menu for storing program data on the 
top menu displayed by a TV. In this program data storing 
menu, a signal receiver 25 of the digital recording/reproduc 
ing device 10 receives a program data storing signal sent 
when the program data storing menu was selected by a remote 
controller ora input unit 28. And, the HDD control unit 18 as 
a control unit makes the storing HDD 17b record store the 
program data corresponding to the received program data 
storing signal. 

(Failure Support Function) 

0282. The digital recording/reproducing device 10 com 
prises a function to automatically back up the record position 
of the program data so as to prevent the previously recorded 
program data from being lost by overwriting in the case of 
restoration after failures such as a power failure. This function 
Supports the case of troubles such as a power failure or unin 
tended shut down, and is achieved by periodically recording 
the record positional data of the program data in other file 
while recording the program data on the always recording 
HDD17. 

0283. The record positional data of the program data 
stands for data by which a record positional data grasping 
means always grasps the record position of the program data 
recorded on the always recording HDD17a by ring buffer 
method. And the digital recording/reproducing device starts 
recording again with reference to the record position data 
recorded in the other file after restoration from troubles such 
as power failure or the like. 
0284 Thus, this allows to prevent the previously recorded 
program data from being lost by overwriting, after restoration 
from troubles such as power failure or unintended shut down. 
In addition, the other file in which the record positional data 
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is recorded is recorded on one or both the always recording 
HDD17a and the storing HDD17b. 

(Rebroadcasted Program Support) 
0285. The digital recording/reproducing device 10 com 
prises a replacement function of rebroadcasted program data. 
This is achieved by processes of searching the old program 
data before being rebroadcasted based on rebroadcast infor 
mation added to a time index and then replacing the old data 
with the rebroadcasted program data. Thus, for the program 
rebroadcasted within 8 days, the rebroadcast date becomes a 
new recording date, from which the program is further stored 
for 8 days. Therefore, the retention period can be extended. 
0286. In addition, a compression method of image data 
used by a MPEG encoder 14 and a MPEG decoder 20 may be 
either MPEG-2 or MPEG-4. In addition, other compression 
methods except MPEG can be used for a compression method 
of image data. For example, a compression method may also 
be AVI, DivX, XVD, H.264, XVid, etc. 

(Viewing Administration Function) 
0287. The digital recording/reproducing device 10 com 
prises a viewing administration function wherein an admin 
istrator can set viewing restrictions to a particular user and 
restrict the reproduction of the program corresponding to the 
set viewing restrictions. 
0288. In addition, for purposes of this description, an 
administrator is discussed as being parents and a particular 
user is described as being a child, but the invention is not 
limited to this example. 

(Viewable Time Restriction Function) 
0289. In a viewable time restriction function, parents pre 
viously set a “viewable total time' as a viewable time of a 
program to a child, and if the “viewable total time' was 
reached, the reproduction of the program becomes impos 
sible. The viewable total time can be set in units of days, 
weeks, and months. For example, the viewable total time may 
be set to 2 hours per day, 14 hours per week, 50 hours per 
month, etc. According to the viewable time restriction func 
tion, the parents can give the time frame where the child can 
view, which results in prevention of excessive viewing of a 
TV And, if the “viewable total time' is exceeded, viewing 
automatically becomes impossible, and thus the parent does 
not need to check the viewing time of the child, for example, 
when he/she goes out, which results in improvement of 
administration. 

(Point Setting Function) 
0290. A point setting function is a function to administer a 
program by points, and a “viewable point' is necessary to 
view a program. Parents set this “viewable point to a child 
previously. That is, the viewable time restriction function 
restricts viewing by times, but the point setting function 
restricts viewing by points. For example, parents set the 
“viewable point of 20 points to a child, if a program point per 
program is 1 point, the child can view up to 20 programs, but 
cannot view further according to the viewing restriction. In 
addition, if a child viewed not less than one minute, the 
program is counted as having been viewed, and if less than 
one minute, as not counted as having viewed. 
0291. In addition, parents can change the required number 
of viewable points depending on the kind of a program. This 
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allows the parents to set the viewable point of one point for the 
program which the parents positively want the child to view, 
but further allows the parents to set the viewable point of 2 
points for the program which parents do not want to make a 
child positively view. Examples of setting one point include 
an education program, an intellectual training program, a 
documentary, etc., and examples of setting 2 points include 
animation, variety, dramas, movies, etc. That is, restricting 
viewing by points enables more detailed viewing administra 
tion in addition to time restriction. This enables a more 
detailed viewing restriction to be set depending on age of a 
child. 

0292. As described above, in the point setting function, a 
parent who is an administrator set the point and can also 
change the point on the way. For example, if the parent rec 
ognized good cases such that the child got good grades or high 
test score, or did the child's homework, the parent increase the 
“viewable point. On the other hand, if the parent recognized 
bad cases Such that the child got bad grades or low test score, 
forgot to do the child's homework, or quarreled with the 
child's friend, the parent decreases the “viewable point That 
is, the parent can administer the child's TV viewing depend 
ing on good or bad of daily activities of the child. 

(Rating Data Setting Function) 

0293. A rating data setting function is a function to restrict 
Viewing depending on the rating data which shows rating 
classification previously applied to a program. For example it 
is assumed that a program's rating is classified into three 
groups of pine, bamboo, and plum (A, B, C). In this case, it 
requires one point of “viewable point to view a program with 
“rating pine (A)', it requires two points of “viewable point to 
view a program with “rating bamboo (B), and it requires 
three points of “viewable point to view a program with 
“rating plum (C). “Rating plum (C)’ corresponds to a pro 
gram as referred to as so-called a tabloid show. That is, a 
parent can restrict the program which has the adverse effect 
from an educational standpoint. 
0294. In addition, the rating data applied to a program is 
considered to be previously determined by a program deliv 
ery server to manage the rating data. In addition, the program 
delivery server receives provisional rating data to be a crite 
rion by which to judge whether a program has an adverse 
effect or a positive effect on a child, and a program creator or 
a sponsor may set the “rating based on the provisional data. 
If the rating data is set, a child cannot view only the programs 
that the high point Such as “rating plums (C) is necessary’. In 
addition, because the rating data is a criterion by which to 
judge whether a child is allowed to view the program, parents 
can easily restrict viewing. 

(Quiz Function) 

0295) A quiz function is a function wherein a child 
answers a delivered quizzes, and only if he/she gives a correct 
answer, the child can view a program. This delivered quizzes 
are questions of a level to be solved if the child do the child's 
homework, and a plurality of educational quizzes are pre 
pared according to age (scholastic year) and ability of the 
child. Parents appropriately select the quiz according to the 
child, and set the number of correct answers for the child to be 
allowed to view the problem. Preferably, an answer method is 
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a multiple choice system (ex. four alternative forced choice) 
in which a child can easily select the answer by a remote 
controller. 
0296 That is, for a child to view the child's desired pro 
gram, the child has to answer the quiz correctly, and has to 
study or do the child's homework to solve the quiz. Thus, the 
child can be expected to study spontaneously rather than 
forced to study by the child’s parent. 
0297. In addition, a quiz contents producer which creates 
and provides quizzes for questions may deliver intentionally 
as an educational program that built each curriculum system 
atically. In this case, an effect can be expected in sales pro 
motion of teaching materials such as correspondence educa 
tions, which the quiz contents producer provides separately. 

(Recommendation Program Function) 
0298. A recommended program function, a function 
which allows a child to view other programs by viewing “the 
recommended program' sent by parents. For example, it is 
assumed that parents want to show the program of the “mac 
rocosm cruise' to a child. For this case, if the "macrocosm 
cruise' is registered and set on the recommendation program 
register column for children, when a child made the digital 
recording/reproducing device 10 start by the “button per indi 
vidual,” a screen to urge to view the “macrocosm cruise' is 
displayed. And the child can select and view other programs 
only after viewing the "macrocosm cruise'. As a result, 
because the parents can semi-forcefully make the child view 
the program which they want the child to view, the digital 
recording/reproducing device 10 can be used as an education 
auxiliary. 
0299. In addition, there is provided with a function that a 
viewing record Such as the name or the time of the program 
which a child viewed is collected as the log which can be 
output in units of days, weeks, and months. 

(Server) 
0300. A server relating to the present embodiment com 
prises at least the following functions: a time adjusting means 
for periodically sending time data to adjust the time of a clock 
of the digital recording/reproducing device 10; a time index 
sending means for sending a time index to the digital record 
ing/reproducing device 10; a program data sending means for 
sending data specifying a program for specifying program 
data and data specifying a section for specifying program 
section data to the digital recording/reproducing device 10; a 
user information receiving means for receiving the time index 
which the user created from the digital recording/reproducing 
device 10 and viewing information; a processed information 
generating means for generating processed information by 
processing the received time index and viewing information; 
and a time index delivering means for delivering generated 
processed information and a time index before processing to 
the digital recording/reproducing device 10. 
0301 Viewing information stands for information that a 
reproduction channel, reproduction date, reproduction status 
(normal reproduction, forward, rewind, etc.), a reproduction 
user identifier, a terminal identifier, program status (my menu 
'?, saved?, designated by a time index?), program assessment 
data (good or no-good), and recommendation data by viewer 
are recorded in seconds. 
0302 “Data specifying a program” stands for, for 
example, the broadcast wave which includes digital data con 
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Verted from an analog signal to a digital signal by an A/D 
converter, and which also includes image data and audio data. 
0303 "Data specifying a section' stands for data of each 
section unit and CM unit of program data. In addition, it 
stands for data on data for specifying a given section in a 
certain program, for example, the time until the section will 
start as well as the broadcasting channel and the broadcast 
start time of the program, or, the broadcasting channel of the 
program and the broadcast start time of the section. 
0304 “Processed information' stands for viewing infor 
mation, a time index and a topic index of programs, assess 
ment data, a quality of viewing, an audience rating, and num 
ber of viewers which are generated by statistically processing 
data such as blogs or bulletin boards on Internet. 
0305 If a personal identification function or a two-way 
communication function via a network is used, the following 
usage may be possible. That is, if the user gave high mark to 
the given program (by a 'good or no-good” button etc.), 
he/she can recommendan program given high mark to per 
Sons in the group associated with himself/herself (previously 
set as friends by himself/herself, or grouped into persons 
having similar viewing history by a system) by pushing a 
“recommendation button'. 

INDUSTRIAL APPLICABILITY 

0306 The present invention has applicability in manufac 
turing industry and sales industry of digital recording/repro 
ducing devices, data service industry concerning digital 
recording/reproducing devices, service industry of providing 
program data, data processing industry concerning program 
data, etc. 

1. A control program of the digital recording/reproducing 
device which comprises: 
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a plurality of tuners which can receive a plurality of tele 
vision signals at the same time; 

a converter by which the tuners convert a television signal 
into a digital signal; 

a recording means for recording program data converted by 
the converter; and 

a receiving means for receiving an operation signal relating 
to reproducing the program data recorded in the record 
ing means, and which reproduces the program data on 
the output device based on the operation signal which 
the receiving means received, 

wherein the control program is a computer program which 
makes a controlling computer of the digital recording/ 
reproducing device execute: 

a time index receiving procedure for receiving a time index 
having an identifier which can identify the program data 
and a plurality of program section data consisting of the 
program data, via a communication means from a server 
for time indexes connected via the communication 
means, 

a time index recording procedure for recording a received 
time index on the recording means; 

a signal receiving procedure for receiving an operation 
signal from a remote controller, and 

a controlling procedure for detecting an identifier of the 
time index relating to the program data corresponding to 
the operation signal received by the signal receiving 
procedure, extracting the program data associated with a 
detected identifier from a recording means, and issuing 
an instruction for reproducing on the output device. 

c c c c c 


