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SYSTEM AND METHOD FOR QUALITY MARKING OF A RECORDING

Background of the Invention

[0001] This invention is related to systems and

methods for recording videos and more particularly,

5 systems and methods for identifying, marking and re-

recording videos that were recorded lacking desirable

recording attributes.
[0002] ~ Recording devices, such as digital wvideo
recording (DVR) devices are well known in the art. DVR

10 systems may be programmed to record television programs

when they are broadcast. However, a user may find that

a recorded program lacks desirable recording

attributes. For example, the recorded program may be

interrupted, missing the beginning or the end of the

15 program, or may have incorrect content. Because DVR
systems are typically automatically configufed to avoid
recording duplicate copies of the same program, the DVR
system may not record an zlternate broadcast of the
program. The system may then miss a re-broadcast of

20 the program, leaving the user with'a program lacking
desirable recording attributes and no easy means of

acquiring a copy of the program with desirable

recording attributes.
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[0003] Accordingly, it would be desirable to provide video

recording systems and methods for i1dentifying programs lacking

desirable recording properties and re-recording re-pbroadcasts

of the program. It would further be desirable to provide

p—

systems and methods for defining recording options for future

-

recordings based on modifications of recording options o:

previously recorded programs.

Summary of the Invention

[0004] According to a broad aspect of the present i1nvention

a method for recording a video with an 1nteractive television

application, 1s provided. The application may identify

recorded programs lacking desirable recording attributes by

monitoring a user’s actions and record future broadcasts of the

identified programs. A video may lack desirable recording

attributes because, for example, 1t has incorrect program

H

content, 1t 1s missing the start or the end of a program, 1t

was interrupted, or 1t has poor audlo or video quality.

'

[0004a] According to one aspect of the present i1nvention,

there i1s provided a method for recording a video wilith an

interactive television application, the method comprising:

recording a video; after recording the video, determining, from
a detected user action that the recorded video lacks a

desirable recording attribute and, 1n response to the

D

determination, automatically selecting a future occurrence of a

transmission of the video; and automatically re-recordlng the

pr— P

‘uture occurrence of the transmission of the video.

| -
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[0004Db] According to another aspect of the present invention,

there 1s provided a system for recording a video wlth an

interactive television application, the system comprising: a

recording device configured to record a video; and control

O circuitry configured to: after recording the video, determine,
from a detected user action that the recorded video lacks a
desirable recording attribute, and 1n response to the

P
o

determination, automatically select a future occurrence of a

o

transmission of the video; and direct the recording device to

P

10 record the future occurrence of the transmission of the video.

[0005] In some embodiments, the recorded video may be

identified as lacking desirable recording attributes by a user

marking. In some embodiments, the interactive television

application may automatically determine that the recorded video

15 lacks desirable recording attributes and i1dentify it as such.

o~

In response to the identification, a future occurrence of a

transmission of the video may be automatically selected and re-

recorded.

[0006] In some embodiments, the Interactive television

20 application may record a future occurrence
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of the program that minimally impedes the execution of
all scheduled future recordings.“ For example, the
interactive television application may identify all
futufe occurrences of a transmission of the wvideo,
identify all scheduled future recofdings, and ildentify
the future occurrence of the transmission of the video

that minimally impedes the execution of all scheduled

future recordings.

[0007] In some embodiments, recording options, sﬁch
as quality setting, start time or end time, may be
modified for the re-recording of thé video. In some
embodiments, recording options may be modified based on
prior recordings to potentially avoid the need to re-
record a program. For example, category information
(e.g., episode of a series, program title, sports
program, etc.) of a wvideo scheduled to be recorded may

be compared with the category information of previously

re-recorded videos. The recording options of the video

scheduled to be recorded may then be modified based on
the recording options of the re-recorded videos.
[0008] For example,"a prior re-recorded proéram
which was a Monday Night Football game was originally
recorded with the first four minutes of the broadcast
missing. For the scheduled re-recording, the start
time was modified to add a five minute buffer to the
beginning of the program. The five minute buffer may
then be added to all other séheduled recordings of
Monday Night Football in an attempt to avoid the
original problem of missing the first four minutes of
the broadcast.

[0009] In some embodiments, only a portion of the

video may be re-recorded. That portion may be combined

with all or part of the original recorded video. In
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another embodiment, a new copy of the video may be re-
recorded, and the original copy may be deleted.

(0010] In some embodiments, a video-on-demand

program may be downloaded with particular recording

- attributes. 1In response to identifying the downloaded

recording as lacking desirable recording attributes,
the program may be downloaded again to provide the. user

with a program having desirable recording attributes.

Brief Description of the Drawings

[0011] The above and other features of the present
invention, its nature and various advantages will be
more apparent upon consideration of the following
detailed deséription, taken 1n conjunction with the
accompanying drawings, and in which:

[0012] FIG. 1 1s a diagram of an illustrative

interactive television system in accordance with one

embodiment of the present invention;

[0013] FIG. 2 shows an illustrative display screen
showing television listings in accordance with one
embodiment of the present invention:

[0014] FIG. 3 shows an illustrative display screen
showing information relating to a television program in
accordance with one embodiment of the present
invention;

[0015] FIG. 4 shows an illustrative display screen
showing a télevision program in full screen after a
recording has commenced in accordance with one
embodiment of the'present 1nvention;

[0016] FIG. 5 shows an illustrative display screen
showing how a user may record a program 1n accordance

with one embodiment of the present invention;
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[0017] FIG. 6 shows an illusprative display screen

showing recording options in accordance with one

embodiment of the present invention;

[0018] FIG. 7 shows an illustrative display screen
5 showing a listing of recorded programs in accordance

with one embodiment of the present invention;

[0019] FIG. 8 shows an illustrative display screen

showing re-recording options in accordance with one

embodiment of the present invention:

10 [0020] FIG. 9 shows a flow chart of illustrative
steps for identifying a recorded program in accordance
with one embodiment of the present invention;

[0021] FIG. 10 shows a flow chart of illustrative
steps for scheduling a re-recording and modifying re-

15 recordilng options in accordanceqwith one embodiment of

the present invention.

Detalled Description

[0022] TIllustrative interactive television system 1 in
accordance with the principles of the invention is

20 shown in FIG. 1. User equipment 10 receives content in

the form of signals from content source 20‘over‘
communications path 22.

[0023] Content source 20 may be any suitable content
source such as, for example, a cable system headend,

25 satellite television distribution facility, television
broadcast facility, server, or any other suitable
facility for originating or distributing content.
Content source 20 may be configured to transmit
signals over any suitable communications path 22

30 including, for example, a satellite path, a fiber-optic
path, a cable path, or any other suitable wired or

wireless path. Signals 22 may carry any suitable
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content such as, for example, television program,
internet, music, news, televisién-program listings, or
any other suitable content.

[0024] User equipment 10 may include any suitable
user equipment including, for example, computer
equipment (e.g., a personal computer with a television
card (PCTV)), television equipment, or any other
sultable equipment. The television equipment.may
include a television, set-top box, recording device,
video player, user input device (e.g., remote control,
keyboard, mouse, touch pad, touch screen, voice
recognition interface, etc.) or any other suitable
device that may be construed as television equipment.
In the example of FIG. 1, user equipment 10 includes
control circuitry 18, display device 12 and recording
device 14, which may be implemeﬁted as separate devices
Oor 1n a single device, and user input device 16. An
interactive television application or system (e.g., an
interactive program guide) may be implemented in the
user equipment to display, on display device 12, the
content transmitted by content souxrce 20 over )
communications path 22, and to provide interactive
television application features. Control circuitry 18
adapted to receive user instructions and execute the

operations of the interactive television application.

[0025] Display device 12 may be any suitable device

including, for example, a television monitor and a
computer monitor. Disgplay device 12 May also be
configured to provide for the output of audio.

[0026] Recording device 14 may be any of a personal

video recorder, digital video recorder (DVR) , wvideo

cassette recorder (VCR), DVD-recorder, or any other

Recording device 14 may
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include any suitable number of tuners, and in a
preferred embodiment, may include at least two.
Recording device 14 may be controlled by the
interactive television application.

[0027] = Control circuitry 18 may be adapted to
recelve user instructions and execute the operations of
the interactive television application. Control
circulitry 18 may include one or more tuners (e.g.,
analog or digital tuners), decoders (e.g., MPEG
decoders), processors 100, memory 102 (e.g., RAM and
hard disks), communications circuitry (e.g., cable
modem circuitry), input/output circuitry (e.g.,
graphics circuitry) and connections to the various
devices of user equipment 10, and any other suitable
component for providing analog or digital television

programming, program recording, and television

- features, only some of which are shown. Control

circuitry 18 may be configured to execute the
instructions of the interactive television appiication
from memory. In one embodiment, control circuitry 18
may be included as part of one of the devices of user
equipment 10 such as, for example, part of recording
device 14, display device 12, or any other device
(e.g., set-top box, television, video player, etc.).
[0028] User equipment 10 may receive interactive

television application data from one or more data

sources 24. The data from data sources 24 may be
stored by control circuitry 18 in memory 102 (e.g., RAM
or hard disk). Data sources 24 may provide data for a
particular type of content, or for a particular

application. For example, one data source 24 may

provide data for non-on-demand assets (e.g.,

non-pay

and pay-per-view television programs), and another may
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provide data for on-demand assets (e.g., video-on-

demand (VOD) programs). These types of data (whether
or not provided by a single source) may include, for
example, program listings. Both of these types of data
may be used by an interactive television application
implemented on user equipment 10. Another data

source 24 may, for example, provide data for another
application running on user equipment 10 (e.g., a home
shopping application). In some embodiments, data
sources 24 may provide data to the interactive
television application using a suitable client/server
approach. There may be one server per data source, or,
in some embodiments, a single server may communicate as
a proxy between user equipment 10 and various data

gsources 24.

[0029] Memory 102 may store database 104 of data

- from data sources 24 and other data for use by the

interactive television application (e.g., user
profiles, recorded program lists, equipment settings,
or other suitable information). 1In some embodiments,
database 104 may inclﬁde entries correspondiné.to
recorded programé and programs scheduled for recording
in which attributes related to those programs may be
stored. 1In some embodiments, database 104 may be
included in any portion of user'équipment 10, and may
be a standalone device. In some embodiments, the
database may reside outside of user equipment 10 (e.g.,
on a remote server).

[0030] Computer instructions from the interactive

television application may also be stored in

memory 102. Processor 100 may execute these

instructions to operateoon the data stored in
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memory 102 and thereby provide the interactive

television application functions.

[0031] An i1llustrative program guide screen 200 that
may be displayed on display 12 is shown in FIG. 2. The
usexr may access program guide screen 200 by any
sultable means such as, for example, pressing a "menu, "
"guide," or other suitable key on user input device 16,
navigating from another program guide screen or menu,
or by any other suitable means known in the art.
Program guide screen 200 may contain a grid or list of

program listings 210, which may include program titles,

channels, scheduled broadcast times, and any other
suitable program information. Highlight region 212 may
be used to select a desired program listing 214. The
user may control highlight region 212 using direction

keys from the user input device, or any other suitable

mears.

[0032] To schedule the recording of a program using
recording device 14, a user may highlight a desired
program, as shown in FIG. 2 where "Biography" on
channel 28 is highlighted, and press a "Recordﬁ key or
key sequence, or select a "Record" icon from the screen
using user input device 16. If the program is
currently being broadcast, the recording commences as
soon as the user's instructions are received. If
recording device 14 includes a buffer for storing the
video content from the currently tuned to channel
temporarily prior to the user instruction to record,
the recording device may add the video from the buffer
to the recording. |

[0033] Once the user has scheduled the recording of
a particular program, tHe listing corresponding to the

program may be marked by an icon such as first icon 216
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(FIG. 2) indicating that the program is scheduled to be
recorded. Once the program is recorded, the listing
may be marked with a second icon that is identical or
different from the first icon, indicating that the
program has ‘been recorded.

[0034] In an embodiment in which recording device 14
includes two tuners, a user may record a second program
at the same time as a first program is being recorded.
To do so, a user may instruct the first tuner of
recording device 14 to tune to the channel of the first
program, and instruct the second tuner to
simultaheously tune to the channel of the second
program.

[0035] A user may request additional information
regarding highlighted listing 214 by pressing an

"Information" key or key sequence on user input

device 16, navigate from another program guide screen,
or by any other suitable means. In response to the
user request, information screen 300, which may include
detailed information section 302, may be displayed, as
shown in FIG. 3. Program guide screen 300 may include
section 304, which may include basic program
information, including the program title, time and
channel, and video window 306. Screen 300 may include

selectable icons 310. Some or all of icons 310 may

-include text descriptions. Icons 310 may include icons

for recording, series recording, parental lock, or any
other suitable action. A user may schedule the

recording of the program by pressing a "Record" key or
key sequence, selecting a "Record" icon from the screen

using user input device 16, or by any other suitable

means.
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[0036] FIG. 4 shows an illustrative television
screen 400 that may be displayed on display 12.  To
record a currently broadcast program from full screen
view 402, a user may press a "Record" key or key
sequence on user input device 16, or use any other
sultable means. A pop-up notice such as pop-up
notice 404 may appear to confirm that recording has
begun. In another embodiment, the user may be given
the opportunity to confirm or cancel the recording by
selecting, for example, a corresponding option from a
pop-up menu. Pop-up notice 404 may be displayed in
response to receiving a confirmation to commence
recording from the user. In one embodiment, pop-up

notice 404 may appear automatically when a previously-

- scheduled recording commences.

[0037] Program guide screen 500 shows pop-up

menu 502, as shown in FIG. 5, which may appear in
response to a user instruction to record a program- from
program-listing screen 200, information screen 300,
full screen view 400, or from any other suitable
location in the interactive television applicétion.
Pop-up menu 502 may include a notice confirming. the
scheduling of the recording. Pop-up menu 502 may also
include selectable icons 504. Icons 504 may include
written descriptions 506. In one embodiment, one of
lcons 504 may be a "recording options" icon. Recofding
options that a user may modify may include how long to

save the recording, recording quality, and start and

end times.

[0038] In one embodiment, a user may select to
schedule the recording of an episode of a series. The
interactive television application may be configured to

identify the series and provide the user with the
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option of recording multiple episodes. Options 602
specific to series recording may be displaved, for
example 1in pop-up menu 600, as shown in FIG. 6.

Options 602 may include episode type 604, number of
episodes to save 606,.how long to save the

episodes 608, channels to record 610, start time 612
and end time 614. In some embodiments, only some
options may be displayed, but the user may be given the
option to have additional available options displayed.
Alternatively, .the user may specify' that the program is

an episode of a series, and select the series recording

options from the recording menu.

[0039] Recorded programs or videos may be:stored by
recording device 14. In some embodiments, the recorded
programs may be stored in recording device 14, another
device within user equipment 1d, Or on a network
element outside of user equipment 10. A user may view
the stored programs by accessing menu 700, as shown in

FI1G. 7, which may be accessed by pressing a "Recorded

Programs Menu" key or key sequence, selecting a
"Recorded Programs Menu" icon from the screen'using
usex 1nput device 16, or by any other suitable means.
Menu 700 may include listings of recorded programs 702,
information portion 704 and video window 706.

Listings 702 may include programﬂlength; program title,
channel number, or any other suitable information.a.A
program entry from listings 702 may be identified as
having specific desirable recording qualities, or as
lacking desirable recording qualities.

[0040] Programs may be 'identified as having or
lacking desirable recording attributes in a number of
ways. In some embodiments, the interactive television

application may automatically determine that a program
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has or lacks desirable recording attributes. In some
embodiments, the interactive television application may
determine the specific desirable recording attributes
missing (e.g., missed start or end of program,
recording interrupted, etc.), and change a database
entry correspdnding to those specific desirable -
recording attributes. The automatic determining may
include an indication (e.g., visual, audio, etc.) that
a desirable recording attribute is present or lacking.
[0041] The interactive television application may
automatically determine that a recorded program lacks
desirable recording attributes by monitoring a user's
actions. For example, a user may cause a recorded
program to lack desirable recording attributes by
instructing recording device 14 to record an incorrect
program, changing the channel of the tuner of the
recording device while the program was being recorded,
turning the recording device on after the program has
started, turning the recording device off before the
end of the program, specifying low quality, or
performing any other user operation causing desirable

recording attributes to be lacking. Alternatively, the

“interactive television application may automatically

determine that a recorded program lacks desirable
recording attributes by monitoring factors outside the
user's control. Such factors may include, for example,
incorrect television program guide data used to
identify the desired program, an interrupted recording
(e.g., by a power failure, an emergency alert, a signal
outage, or any other factor), or any other factor

causing the desirable recording attributes to be

lacking.
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[0042] In some embodiments, a program may be

identified as having or-lacking desirable recording
attributes by receiving a user marking. In response to
receiving the marking from the user, the interactive

5 television applicatioh may change a database entry

corresponding to the program to reflect the presence or
absence of desirable recording attributes. In some

embodiments, the user marking may include an indication

(e.g., visual, audio, etc.) that a desirable recording

10 attribute is present or lacking.

[0043] For example, a user may determine that
recorded show "Building Character" lacks desirable
recoxrding attributes, and mark the program by selecting
its listing. 1In response to receiving the marking from

15 the user, the interactive television application may
display a visual indication that the recorded show
lacks desirable recording attributes on listing 708
from recorded program listings 702 corresponding to the
show using recording quality icon 710. 1In response to

20 receiving fhe marking from the user, the interactive
television application may change a database éntry of
"Building Character" in database 104 to reflect the
absence of desirable recording attributes (e.g., set a
flag, change a value in a field, etc.).

25 [0044] As another example, a user watching a

recorded program may determine that the recording lacks.
desirable recording attributes while playing back the
recorded program. The user may determine that the
recording is of a different program than the scheduled
30 program corresponding to the selected listing, is
missing the beginning or the end of the program, 1is
interrupted, has undesifable video or audio quality, or

has any other undesirable recording attribute. 1In
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response to the determination, the user may mark the

program by selecting a suitable icon in the interactive

television application.
[0045] In some embodiments, the user may mark the

program as lacking desirable recording attributes by
selecting an icon on a program information screen for
the recorded program (e.g., screen 300 of FIG. 3). The
screen may 1include a selectable icon for marking the
program as lacking a desirable recording attribute in
addition to selectable icons for playback, deleting,
etcC.

[0046]) Upon identifying a program as having or
lacking desirable recording attributes, the interactive
television application may change a database entry .
corresponding to the recorded program in -a database
such as database 104 to reflect the presence or absence
of the desirable recording attributes. For example,
the database may be modified by setting Oor clearing a
flag, specifying a value for a field in the database
entry, or by any other suitable database manipulation.
In some embodiments, the modification to the éafabasé
entry may be specific to a particular desirable
recording attribute that is present or lacking. In
some embodiments, the modification to the database
entry may include information regarding the level to
which a desirable recording attribute is present ofa
lacking.

[0047] The interactive television application may be
configured to read the database to determine whether a
recorded program has or lacks desirable recording
attributes. Upon selection of the database entry
corresponding to the program, the relevant data may be

read, and the desirable recording attributes lacking or
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- present may be identified. 1In some embodiments, a flag

may be read. In other embodiments, the value of a
particular field in the database entry may be read
[0048] Displayed program listings for recorded
programs may include an indication that a desirable
recording attribute is present or lacking. For
example, the indication may include any suitable visual
indication (e.g., an icon, a highlight, a change in

color of the listing or of the background, different

- shading, additional text, etc.). In one embodiment,

the indication may include icon 710 and text explaining
which particular desirable recording attribute is
lacking. Alternatively, the indication may include any -

suitable audio indication (e.g., an audio clip that is

played when the user highlights the particular listing,

etc.) .

- [0049] The interactive television application may be

configured to search for future transmissions of
programs lacking desirable recording attributes from
the program schedule data provided by data sources 24.
The interactive television application may search
through program .schedule data provided by data

source 24 to identify all future transmissions of the
program. If a future transmission is identified (e.g.,
by finding the program in the program schedule data),
the interactive television application mayfselect the
future transmission and schedule it for recording. If
multiple future transmissions are identified, the
interactive television application may select the
future transmission that minimally impacts the
recording of other programs previously scheduled for
recording. The search for future transmissions, as

well as the scheduling of the re-recording, may e done
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in response to corresponding user instructions or
automatically.

[0050] The interactive television application may
select for recording the future transmission of a
program based on the results of a conflict check. The
interactive television application may select a future
transmission by, for example, identifying the programs
previously scheduled for recording, comparing the
different transmission times, and selecting the future
transhission that minimally impedes the recording of
previously scheduled programs. The interactive
television application may compare the time of a future
transmission with the typical viewing habits of the
user, and select a future transmission that minimally
overlaps with the typical viewing habits of the user.
The interactive television application may compare the
time of the proposed future transmission with other
known uses of the user equipment, and select a future
transmission that minimally impedes . the other known
uses. In the case of a conflict, the interactive
television application may bring the conflict to the
user's attention for resolution. Alternatively, the
system may prioritize the scheduled recordings based on
any suitable prioritization criteria. In some
embodiments, the re-recording may be given the same
priority as the original program, or alternatively, the
user mayzspecify any suitable priority for the re-
recording.

[0051] To avoid having the re-recorded program'lack

the same desirable attributes as the originally

recorded program, a user may change the recording

options for the scheduled re-recording. A user may

navigate to a re-recording options menu from the
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recorded programs listing, information screen, full
screen video, or any other suitable screen in the
interactive television application. A menu with re-
recording options such as pop-up menu 800 shown in

FIG. 8 may provide a user with the opportunity to
change the re-recording options. The user may modify
the length of time to save the recording 802, recording
quality 804, recording start time 806, recording end
time 808, or any other recording option. Once the user
has changed the recording options, the user may either
decide to re-record the program with the specified

recording options by selecting corresponding icon 810,

or decide not to re-record the program by selecting

corresponding icon 812.

[0052] Alternatively, the interactive television
application may automatically re-record the program
with recording options based on the database entry of

the recorded program, which may have been changed when
the program was identified as lacking desirable

recording attributes. The interactive television
application may deterﬁine to re-record the prégram with
the same recording options if the desirable attributes:
lacking were not related to the recording options
(e.g., interrupted recording). 1If the desirable
attributes lacking were related to the recording
options, the interactive telévision application may be
configured to modify the recording options based on the
database entry that was modified when the program was
identified as lacking desirable recording attributes
prior to re-recording the program. For example, if the
database entry indicates that the recorded program was
cut off at the beginning or at the end, the interactive

television application may modify the recording options
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- to add a buffer at the beginning or at the end,

respectively, If the video quality was too low, the
interactive television application may modify the
recording options to increase the video quality.

[0053] The original recorded program may be deleted
before .ox after the program is re-recorded so that:
recording device 14, any other location within user
equipment 10, or the network element outside of user
equipment 10 may save space in memory. The deletion of

the original recording may be in response to user

instructions or automatic.
[0054] In another embodiment, recording device 14

may keep the original recording, and only record a

“portion of the re-transmission of the program.

Recording device 14 may then be configured to insert
the re-recorded portion into the:original recording.
This embodiment may be useful when the original

recording was merely interrupted, or was missing the

beginning or end of the program.

[0055] In the case where the recorded program that
is lacking desirable recording attributes is an epilisode
of a series, and, the user has scheduled the recording
of multiple epiSOdes of the series, the recording
options for the re-recording of the episode may be
applied to all future episodes of the series scheduled
for recording. The user may modify the recording
options for the episodes of the series based on the
modified options for the recorded program, or the

interactive television application may automatically

modify the recording options.

[0056] The interactive television application may be

configured to detect patterns of recordings lacking

desirable recording attributes to make global :
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modifications. The interactive television application
may search the database of recorded programs to find

programs that have been identified as lacking desirable
recording. The interactive television application may

review the identified programs to detect whether

several programs of a specific type (e.g., sports
programs, news programs, programs on a specific
channel, etc.) have been identified as lacking
desirable recording attributes. The interactive
television application may also use the database to
identify the specific desirable attributes that are
lacking. The interactive television application may
search for programs scheduled to be recorded that are
of the same type as the programs identified as lacking
desirable recording attributes, and may modify the

recording options for the scheduled programs to avoid

recording the programs with desirable recording

attributes lacking. For example, if several sports

programs are marked as having low video quality, the
interactive television application may modify the
recording options of all subsequent sports programs
scheduled for recording to increase the video quality.
In some embodiments, the interactive television
application may save the type of program and the
specific desirable recording attributes lacking for
future reference after the program identified as
lacking desirable recording attributes has been deleted
from memory. In some embodiments, the interactive
television application may save the modificationé made
to the type of programs for future reference.

[0057]: In some embodiments, the interactive

television application may record a video-on-demand

program locally, for example by downloading the program -
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Oor by recording a copy as it is played. In some
embodiments, the video-on-demand program may be
recorded by recording device 14 with recording options
specified by the user. Similarly to the embodiments

5 with a broadcast program, when it is determined that
the video-on-demand program lacks desirable recoxrding
attributes, the program may be identified, as described
above. 1In response to the identification, the video-
on-demand program may be re-recorded with the same or

10 different recording options by instructing the system
Lo re-download the video-on-demand program with the
appropriate recording options, or by instructing the
system to replay the video-on-demand program and
recording it as it is received. The re-recoxrding may

15 be performed at the time the program is identified or
at any other suitable time (for example when the user
1s not watching or recording other programs). It will
be noted that any of the features described above in

connection with the recording of a broadcast program

20 may be applied to the recording of a video-on-demand
program.
[0058] F1G. 2 shows flow chart 900 describing a

method for identifying recorded video programs as
lacking desirable recording attributes in one

25 embodiment of the present invention. At step 902, .a
user may schedule the recording of a program by a

recording device, such as recording device 14. 1If a

specific oc

currence of the program is not specified, a
specific occurrence of the program to be recorded may
30 be selected based on some criteria, user-defined or

automatically defined. For example, control

circuitry 18 or the interactive television application

may select the future occurrence of the pProgram. The
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program may then recorded by the recording device. 1In
another embodiment, the user may record a program
downloaded as'a video-on-demand program.
[0059] At step 904, the recorded program may be
5 identified as lacking desirable recording attributes.
The identification may be made in response to receiving
a user marking (for example, after viewing the recorded
- program) , as described in step 904a. Alﬁernatively,
the identification may  be made automatically, as |
10 . described 1n step 904b (e.g., by control circuitry 18
automatically determining that an incorrect program was
recorded, or that the recording was interrupted due to

a power loss or user manipulation of the tuner, etec.). *

[0060] At step 906, the recorded program may be
15 —-indicated as lacking one or more desirable recording
attributes. The recorded program may be indicated in
the listing of recorded programg, or in any other
suitable place in the interactive television
application. The indication may be made with any
20 suitable marking such as, for example, a visual
indication (e.g., an icon corresponding to the
parﬁicular desirable recording attribute lacking) or an
audio 1ndication. The indication may be done in
- response to the user marking (e.g., by using irnput
25 device 16), as shown by step 906a, or automatically
(e.g., 1n response to instructions from control
circuitry 18 and the automatic determining), as shown
in step 906Db. |
[0061] At step 908, a database entry in a database
30 (e.g., database 104) may be changed to reflect that the
program was identified as lacking one or more desirable
recording attributes. The database entry may include

information regarding which desirable recording
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“attributes are lacking, and may include information

regarding the level to which the desirable xecording
attribute is not present. Information regaxding the
program and the desirable recording attribute that is
1acking may beﬁstored in memory 102 by control
circuitry 18 executing instructions for the interactive
television application for use with modifications .of
future programs scheduled for recording. The change in
database entry may be done in response to the user "
marking (e.g., by using input device 16), as shown by
step 908a, or automatically (e.g., in response to
instructions from control circuitry 18 and the

automatic determining), as shown in step 908b.

[0062] FIG. 10 shows flow chart 1000 describing a

method for re-recording an identified program in

accordance with some embodiments of the present

invention. At step 1002, the recordings identified as

lacking desirable recording attributes may be reviewed

(e.g., using control circuitry 14). At step 1004, one

or more future occurrences of a re-transmission of a
recorded program identified as lacking desirable
recérding attributes may be identified. For example,
control cirCUifry 14 may search for the future
occurrences based on identifiers or other data stored
in a program guide database stored in memory. At least
one re-transmission of the program may be selected and -
scheduled for re-recording. In another embodiment, the
future transmission of the program that minimally
impedes a user's use of the television system is
selected for re-recording. 1In still another
embodiment, if the program is a video-on-demand

program, the program is re-recorded by re-downloading

the video-on-demand program.
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[0063] At step 1006, the recording options for the
re-recoxrding of the program may be modified. The
recording options may be modified by a user (e.g., in
response to user instructions received from input
device 16), as described at step 1006a, or
automatically (e.g., by the interactive television
application), as described at step 1006b. The
recording options may be modified in response to the

database entry corresponding to the program identified

as lacking desirable recording attributes (e.g., start
time may be modified in response to a database entry
identifying the start time as causing a lack of
desirable recording attributes).

[0064] At step 1008, recording options for other
future recordings may be optionally modified. ' The

modification for other future fecordings may be in
respohse to user instructions, orxr automatic, similarly -
to the user-generated or automatic modifications of
recording options for the particular program to be re-
recorded. In one embodiment, the modification of re-
recording options for the particular scheduled program
may be applied by the control circuitry to all future
programs scheduled for recording that are related to
the particular program (e.g., episodes of a series,
SPOrts programs, NEwWsS programs, programs on a specific
channel, etc.). The recording options for all programs
not related to the particular program may be maintained
(e.g., not part of the series, programs of a different
tvpe) .

[0065] At step 1010, the original recording may be
deleted by the recording device to save space in
memory. The recording may be deleted before or after -

the new recording is made. In some embodiments, only a
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- portion of the original recording may be deleted, and
the portions of the re-recording corresponding to the-
deleted portions of the original recording may be
inserted and matched into the original recording. For

5 example, contrpl.circuitry 18 may instruct the
interactive television application to create a new éoPqu

of the program using the original recorded copy and the

newly recorded portions.

[0066] .. The above described embodiments of the
10 . present invention are presented for purposes of

illustration and not of limitation, and the present

invention is limited only by the claims which follow.
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CLAIMS:
1. A method for recording a video with an 1nteractive

television application, the method comprising:

recording a video;

after recording the video, determining, from a

detected user action that the recorded video lacks a desirable

recording attribute and, 1n response to the determination,

F

automatically selecting a future occurrence of a transmission

of the video; and

L}

automatically re-recording the future occurrence of

gr—

the transmission of the video.

2 . The method of claim 1 wherein

identifying the video as lacking a desirable

recording attribute comprises recelving a user 1nstruction to

mark the video as lacking a desirable recording attribute.

3. The method of claim 1 wherein

identifying the video as lacking a desirable

recording attribute comprises automatically determining that

the video lacks a desirable recording attribute.

—

4, The method of claim 1 further comprising:

i

-
43

identifying a plurality of future occurrences o:

P

transmission of the video;

identifying all scheduled future recordings;
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pr—

identifying the future occurrence of the transmission

F

of the video that minimally i1mpedes the execution of all

e

scheduled future recordings; and

wherein automatically selecting a future occurrence

of the video comprises automatically selecting the 1dentified

future occurrence that minimally 1mpedes the execution of all

scheduled future recordings.

p—

o. The method of clailm 1 further comprising modifying

recording options for the re-recording of the future

f—

transmission of the video.

F

o . The method of claim 5 wherein the recording options

include a quality setting, a start time or an end time.

7. The method of claim 5 further comprising:

storing 1in memory category information for the

recorded video 1dentified as lacking a desirable recording

attribute;

storing in memory the modifications to recording

T

options made for the re-recording of the future transmission O:

the video;

F

comparing the category information of the recorded

video with the category information of other videos selected to

be recorded;

1dentifying the selected videos that have the same

category i1nformation as the recorded video; and
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ph—

modifying the recording options of the selected

—

videos based on the modification of recording options made for

the re-recording of the recorded video.

8. The method of claim 1 wherein a video lacking a

9 desirable recording attribute comprises a video with incorrect

F

program content, missing start or end of the program,

interrupted recording, poor audio quality or poor video

quality.

9. A system for recording a video with an interactive

10 television application, the system comprising:

a recording device configured to record a video; and

control circuilitry configured to:

after recording the video, determine, from a detected
user action that the recorded video lacks a desilirable recording

15 attribute, and

1n response to the determlination, automatically

F

select a future occurrence of a transmission of the video; and

direct the recording device to record the future

—

occurrence of the transmission of the wvideo.

20 10. The system of claim 9 further wherein the control

clrcuitry 1s further configured to receive a user 1nstruction

to mark the video as lacking a desirable recording attribute.

F

11. The system of claim 9 whereln the control circuitry

is further configured to automatically determine that the video

25 lacks a desirable recording attribute.
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12. The system of claim 9 wherein the control circultry
1s further configured to:
identify a plurality of future occurrences of a

H

transmission of the video;

identify all scheduled future recordings;

pho—

identify the future occurrence of the transmission of

i

the video that minimally impedes the execution of all scheduled

future recordings; and

automatically select the identified future occurrence

that minimally impedes the execution of all scheduled future

recordings.

ﬁ

13. The system of claim 9 wherein the recording options

i

for the re-recording of the future transmission of the video

are modified.

14. The system of claim 13 wherein the recording options

include a quality setting, a start time or an end time.

15. The system of claim 13 wherein the control circuiltry

1s further configured to:

store in memory category information for the recorded

video identified as lacking a desirable recording attribute;

store in memory the modifications to recording

pr——

"or the re-recording of the future transmission of

Lk

L.

options made

the video identified as lacking a desirable recording

attribute;
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compare the category information of the recorded

video with the category information of other videos selected to

be recorded;

1denti1fy the selected videos that have the same

5 category information as the recorded video; and

modify the recording options of the selected videos

based on the modification of recording options made for the re-

recording of the recorded video.

16. The system of claim 9 wherein a video lacking a

10 desirable recording attribute comprises a video with incorrect

program content, missing start or end of the program,

interrupted recording, poor audlo quality or poor video

quality.
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