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57 ABSTRACT

A method and system for automatically capturing user edits
in a digital recording are described. The method involves
determining a beginning time stamp for an edit segment in
a digital recording and an ending time stamp for the edit
segment in the digital recording. The method then receives
an indication from a user whether to modify the edit segment
for subsequent viewing of the digital recording.

(e.g., fast forward, skip
forward, etc.)

Edit started?

416

Digital recording
ended?

408 418
Record T1(n) for the nth edit Determine what the user wants
segment to do with the edit segments
. . . ~ 420
Edit the digital recording
) . Yes accordingly
Edit continues?
End
412

-

Record T2(n) for the nth edit
segment

414

/

n=n+1

SAGEMCOM-1075
IPR2026-00263
Comcast, Ex. 1051



Patent Application Publication Aug. 18, 2005 Sheet 1 of 4 US 2005/0183015 A1

Wireless
Keyboard
108

Remote
Control
110

Network
Port 112

Storage Infrared
116 Port

114

Display

Media Center Set-Top Box 106

102

FIG. 1



Media
Stream
104

US 2005/0183015 A1

Patent Application Publication Aug. 18, 2005 Sheet 2 of 4
Wireless Remote
Keyboard Control
108 110
/’ 102
Tuner E';;i':e
202 204
Digital Playback Displ
Recording Engine ISplay
Storage 106
206 208
Editing
Engine 210




US 2005/0183015 A1

Patent Application Publication Aug. 18, 2005 Sheet 3 of 4

€ Old

swbas
pa
pus :(Z)2l
A
juswbas juswbas juswbas
pa uibaq npo upa uibaq
-+ (2L pua :(1)zL (L
uewuwo?s Ag|d
P _ A A A
pUBLILIOD PUIMBI
—>
- - < prewwos ¢
puBlUWO?  PUBLIWIO] puewwoo Ae|d oM 152y puewwod Aejd
pmydiys  pmydiys
Juswbas |Uswbas | | | Z Juswbas yawbas | Juswbas |yuswbas
Bumaln np3 Bumaip np3 Bumaip

/ 00¢ Buipiooay teydig



Patent Application Publication Aug. 18, 2005 Sheet 4 of 4 US 2005/0183015 A1

f402

set n=1

‘I’ 404

Monitor for editing /

commands from the user
(e.g., fast forward, skip

forward, etc.)

416

Digital recording
ended?

Edit started?

/408 /418

Record T1(n) for the nth edit Determine what the user wants
segment to do with the edit segments

_ o 4 420
Edit the digital recording /
Yes accordingly

Edit continues?

End
412
Record T2(n) for the nth edit |
segment
414
/
n=n+1
FIG. 4



US 2005/0183015 A1l

SYSTEM AND METHOD FOR AUTOMATICALLY
CAPTURING USER EDITS IN A DIGITAL
RECORDING

BACKGROUND

[0001] The convergence of the television receiver and the
personal computer has accelerated with the advent of the
set-top computer systems. These systems, sometimes called
set-top boxes, use a conventional analog or digital television
receiver as a display for computer systems. In some cases,
the set-top box sits on top of the television receiver. By
combining the capabilities of a computer system and a
television, the system may provide advanced television
programming features, such as an electronic programming
guide.

[0002] The set-top box may include personal video
recorder (PVR) functionality. PVR is a generic term for a
device that is similar to a video cassette recorder (VCR) but
records television data in digital format as opposed to the
VCR’s analog format. A PVR allows a user to record a
broadcasted program for later viewing. Unfortunately, the
recorded broadcasted program includes the entire program
of the original broadcast, including segments that a particu-
lar user may find undesireable. Undesireable segments may
include commercials broadcasted with the program,
repeated recaps of the program after commerical breaks that
help the user who just tuned in to get a quick overview of the
program, segments of the program that the user may not
want small children to view, half time shows of sporting
events, and so forth.

BRIEF DESCRIPTION OF THE DRAWINGS

[0003] The invention may be best understood by referring
to the following description and accompanying drawings
that are used to illustrate embodiments of the invention. In
the drawings:

[0004] FIG. 1 illustrates one embodiment of an entertain-
ment system environment in which some embodiments of
the present invention may operate;

[0005] FIG. 2 illustrates one embodiment of a media
center set-top box in which some embodiments of the
present invention may operate;

[0006] FIG. 3 illustrates one embodiment of a digital
recording; and

[0007] FIG. 4 is a flow diagram of one embodiment of a
process for capturing automatic edits in a digital recording.

DESCRIPTION OF EMBODIMENTS

[0008] A method and system for automatically capturing
user edits in a digital recording are described. A recorded
broadcasted program generally includes both desirable and
undesireble segments. Desirable segments include the parts
of the program that the user wants to view. Undesirable
segments include the parts of the program that the user does
not want to view. Undesirable segments may include, but are
not limited to, commercials, repeated recaps of the program,
parts of the program the user deems unsuitable for his or her
children, half time shows of sporting events, and so forth.
Embodiments of the invention automatically capture user
edits while the user is viewing a recorded broadcasted

Aug. 18,2005

program (i.e., a digital recording). The invention then uti-
lizes these captured user edits to identify undesirable seg-
ments in the digital recording. The present invention then
allows the user to determine whether to delete or skip over
the undesirable segments for subsequent viewing of the
digital recording. Note that the present invention is not
limited to recorded broadcasted programs, but applies also
to any digital recording such as home digital recordings of
family events. In the following description, for purposes of
explanation, numerous specific details are set forth. It will be
apparent, however, to one skilled in the art that embodiments
of the invention can be practiced without these specific
details.

[0009] Embodiments of the present invention may be
implemented in software, firmware, hardware or by any
combination of various techniques. For example, in some
embodiments, the present invention may be provided as a
computer program product or software which may include a
machine or computer-readable medium having stored
thereon instructions which may be used to program a
computer (or other electronic devices) to perform a process
according to the present invention. In other embodiments,
steps of the present invention might be performed by spe-
cific hardware components that contain hardwired logic for
performing the steps, or by any combination of programmed
computer components and custom hardware components.

[0010] Thus, a machine-readable medium may include
any mechanism for storing or transmitting information in a
form readable by a machine (e.g., a computer). These
mechanisms include, but are not limited to, a hard disk,
floppy diskettes, optical disks, Compact Disc, Read-Only
Memory (CD-ROMs), magneto-optical disks, Read-Only
Memory (ROMs), Random Access Memory (RAM), Eras-
able Programmable Read-Only Memory (EPROM), Electri-
cally Erasable Programmable Read-Only Memory
(EEPROM), magnetic or optical cards, flash memory, a
transmission over the Internet, electrical, optical, acoustical
or other forms of propagated signals (e.g., carrier waves,
infrared signals, digital signals, etc.) or the like.

[0011] Some portions of the detailed descriptions that
follow are presented in terms of algorithms and symbolic
representations of operations on data bits within a computer
system’s registers or memory. These algorithmic descrip-
tions and representations are the means used by those skilled
in the data processing arts to convey the substance of their
work to others skilled in the art most effectively. An algo-
rithm is here, and generally, conceived to be a self-consistent
sequence of operations leading to a desired result. The
operations are those requiring physical manipulations of
physical quantities. Usually, although not necessarily, these
quantities take the form of electrical or magnetic signals
capable of being stored, transferred, combined, compared,
and otherwise manipulated. It has proven convenient at
times, principally for reasons of common usage, to refer to
these signals as bits, values, elements, symbols, characters,
terms, numbers, or the like.

[0012] It should be borne in mind, however, that all of
these and similar terms are to be associated with the appro-
priate physical quantities and are merely convenient labels
applied to these quantities. Unless specifically stated other-
wise as apparent from the following discussions, it is appre-
ciated that discussions utilizing terms such as “processing”
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or “computing” or “calculating” or “determining” or the
like, may refer to the action and processes of a computer
system, or similar electronic computing device, that manipu-
lates and transforms data represented as physical (electronic)
quantities within the computer system’s registers and memo-
ries into other data similarly represented as physical quan-
tities within the computer system memories or registers or
other such information storage, transmission or display
devices.

[0013] Reference throughout this specification to “one
embodiment” or “an embodiment” means that a particular
feature, structure, or characteristic described in connection
with the embodiment is included in at least one embodiment
of the invention. Thus, the appearances of the phrases “in
one embodiment™ or “in an embodiment” in various places
throughout this specification are not necessarily all referring
to the same embodiment. Furthermore, the particular fea-
tures, structures, or characteristics may be combined in any
suitable manner in one or more embodiments.

[0014] Inthe following detailed description of the embodi-
ments, reference is made to the accompanying drawings that
show, by way of illustration, specific embodiments in which
the invention may be practiced. In the drawings, like numer-
als describe substantially similar components throughout the
several views. These embodiments are described in suffi-
cient detail to enable those skilled in the art to practice the
invention. Other embodiments may be utilized and struc-
tural, logical, and electrical changes may be made without
departing from the scope of the present invention.

[0015] FIG. 1 illustrates one embodiment of an entertain-
ment system environment in which some embodiments of
the present invention may operate. FIG. 1 shows an enter-
tainment system with a wide range of installed equipment.
This equipment is shown as examples of many of the
possibilities. The entertainment system as shown in FIG. 1
may be used in a much simpler or still more complex system.
The entertainment center as described in FIG. 1 is able to
support communication through wide area network (WAN)
and local area network (LAN) connections, Bluetooth, Insti-
tute of Electrical and Electronics Engineers (IEEE) 802.11,
universal serial bus (USB), 1394, intelligent drive electron-
ics (IDE), peripheral component interconnect (PCI) and
infrared. Other interfaces may be added or substituted for
those described as new interfaces are developed and accord-
ing to the particular application. The specific devices shown
in FIG. 1 represent one example of a configuration that may
be suitable for a consumer home entertainment system and
is not meant to limit the invention.

[0016] Referring to FIG. 1, the entertainment system
includes, but is not necessarily limited to, a media center
set-top box 102, a media stream 104, a display 106, a
wireless keyboard 108 and a remote control 110. Media
center set-top box 102 further includes a network port 112,
storage 116 (non-removable or removable) and an infrared
port 114. Although one media stream is shown in FIG. 1, it
is understood that any number of media streams may be
present. Each of these components is described in more
detail next.

[0017] Inone embodiment of the present invention, media
center set-top box 102 includes personal video recorder
(PVR) functionality. PVR is a generic term for a device that
is similar to a video cassette recorder (VCR) but records
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television data in digital format as opposed to the VCR’s
analog format. VCRs utilize analog tapes to record and play
programs broadcast over television, but PVRs encode video
data in MPEG-1 or MPEG-2 formats and store the data in a
hard drive. In the case of digital media streams, the PVR
routes the previously encoded digital media stream to local
storage. PVRs may encode other types of data and other
types of data may be added or substituted for those described
as new types of data are developed and according to the
particular application for the PVR. PVRs have all of the
same functionality of VCRs (recording, playback, fast for-
warding, rewinding, pausing, etc.) plus the ability to
instantly jump to any part of the program without having to
rewind or fast forward the data stream.

[0018] A PVR is also referred to as a hard disk recorder
(HDR), digital video recorder (DVR), personal video station
(PVS), or a personal TV receiver (PTR). An embodiment of
the specific components utilized to provide the functionality
of media center set-top box 102 to automatically capture
user edits in a digital recording is described in more detail
below with reference to FIG. 2.

[0019] Media stream 104 has several different possible
input embodiments, including a television cable, a broadcast
antenna, a satellite receiver, a video player, such as a tape or
disk player, an audio player, such as a tape, disk or memory
player, a digital device connected for example by an IEEE
1394 connection, and so forth. These inputs, after process-
ing, selection and control (by media center set-top box 102),
may be used to generate different outputs for a user. The
outputs are received by display 106.

[0020] Display 106 may be a monitor, projector, a con-
ventional analog television receiver, or any other kind of
perceivable video display. The audio portion of the output
may be routed through an amplifier, such as an audio/video
(A/V) receiver or a sound processing engine, to headphones,
speakers or any other type of sound generation device. The
outputs may also be sent to an external recorder, such as a
VTR, PVR, CD or DVD recorder, memory card, etc.

[0021] Media center set-top box 102 may also provide
connectivity to external devices through, for example, net-
work port 112. The user interface is provided through, for
example, keyboard 108, remote control 110 or display 106.
Media center set-top box 102 may communicate with other
devices through its own infrared port 114. Removable stor-
age device 116 may allow for MP3 compressed audio to be
stored and played later on a portable device or for camera
images to be displayed on display 106.

[0022] There are many different equipment configurations
for the entertainment center using media center set-top box
102 of FIG. 1 and many different possible choices of
equipment to connect. A typical home entertainment system,
using typical currently available equipment, might be as
follows. As inputs, this typical home entertainment system
might have a television antenna and either a cable television
or digital broadcast satellite (DBS) input to the tuner system
of the media center set-top box. A VIR or DVD recorder
might be connected as an input device and an output device.
A CD player and an MP3 player might be added for music.
Such a system might also include a wide screen high
definition television and a surround sound receiver coupled
to six or eight speakers. This same system would have a
small remote control for the user and offer remote control
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from the media center to the television, receiver, VIR and
CD player. An Internet connection and keyboard would
allow for web surfing, upgrades and information downloads,
while a computer network would allow for file swapping and
remote control from or to a personal computer in the house.

[0023] 1t is to be appreciated that a lesser or more
equipped entertainment system than the example described
above may be preferred for certain implementations. There-
fore, the configuration of the entertainment system will vary
from implementation to implementation depending upon
numerous factors, such as price constraints, performance
requirements, technological improvements, or other circum-
stances. Embodiments of the invention may also be applied
to other types of software-driven systems that use different
hardware architectures than that shown in FIGS. 1 and 2.

[0024] FIG. 2 is a more detailed diagram of an embodi-
ment of media center set-top box 102 of FIG. 1. As shown
in FIG. 2, media center set-top box 102 includes, but is not
necessarily limited to, a tuner 202, a PVR engine 204, digital
recording storage 206, a playback engine 208 and an editing
engine 210. It is important to note that the functionality of
two or more of these components may be combined into one
component. Each of these components is described next in
more detail.

[0025] Tuner 202 can be any type of tuner capable of
receiving media stream 104. Tuner 202 is assigned to PVR
engine 204. In an embodiment, PVR engine 204 is an
application module that coordinates activity of tuner 202 and
digital recording storage 206 in order to provide PVR
functionality. PVR engine 204 is responsible for trick mode
functionality, such as pause, fast forward, skip forward,
rewind, etc. PVR engine 204 is also responsible for record-
ing media stream 104 (i.e., digital recordings), for managing
use of hard disk space, and so forth. PVR engine 204 also is
responsible for storing digital recordings in digital recording
storage 206. Digital recording storage 206 is an area of
memory used to store digital recordings. Playback engine
208 reads data from a digital recording stored in digital
recording storage 206 and displays the data on display 106.

[0026] In an embodiment of the invention, the user may
utilize either wireless keyboard 108 or remote control 110 to
record time stamps via editing engine 210. These recorded
time stamps are used by the invention to identify potential
undesirable segments in a digital recording. As described
above, a digital recording generally includes both desirable
and undesirable segments. Desirable segments include the
parts of the program that the user wants to view. Undesirable
segments (or edit segments) include the parts of the program
that the user does not want to view. Undesirable segments
may include, but are not limited to, commercials, repeated
recaps of the program, parts of the program the user deems
unsuitable for his or her children, half time shows of
sporting events, and so forth. Embodiments of the invention
automatically captures user edits while the user is viewing a
digital recording. The invention then utilizes these captured
user edits to identify undesirable segments in the digital
recording. The present invention then allows the user to
determine whether to delete or skip over the undesirable
segments for subsequent viewing of the digital recording.
An embodiment of a digital recording stored in digital
recording storage 206 is described next with reference to
FIG. 3.
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[0027] Referring to FIG. 3, a digital recording 300 is
shown. Digital recording 300 is shown for illustrative pur-
poses only and is not meant to limit the invention. Digital
recording 300 is comprised of various viewing segments and
n edit segments. In an embodiment of the invention, the
beginning and the ending of each nth edit segment in digital
recording 300 is identified via a beginning time stamp
(T1(n)) and an ending time stamp (T2(x)). As illustrated in
FIG. 3, edit segment 1 is identified via T1(1) and T2(1), edit
segment 2 is identified via T1(2) and T2(2), and so forth.

[0028] In an embodiment of the invention, T1(n) or the
beginning time stamp of the nth edit segment is defined as
a point in time where the user has been viewing the digital
recording for some period of time and then he or she
executes one of a few editing commands to move forward
quickly. Two such editing commands include, but are not
limited to, the fast forward command and the skip ahead (a
predetermined number of seconds) command.

[0029] In an embodiment to the invention, T2(#n) or the
ending time stamp of the nth edit segment is defined as a
point in time after T1(n) where the “editing” by the user
ends. The end of editing is indicated by the user executing
the play button (after the fast forward or skip ahead com-
mand), or no more skipping ahead or no more rewinding or
no more skipping back for a certain period of minutes.

[0030] As illustrated in FIG. 3 for edit segment 1, time
stamp T1(1) is the point in time when the user presses the
fast forward command and the time stamp T2(1) is the point
in time when the user presses the play command. Regarding
edit segment 2, time stamp T1(2) is the point in time when
the user presses the skip forward command and the time
stamp T2(2) is the point in time when the user presses the
play command (after the user presses the skip ahead com-
mand twice and presses the rewind command once).
Embodiments of the operation of the present invention are
described next in more detail with reference to the flow
diagram of FIG. 4.

[0031] FIG. 4 is a flow diagram of one embodiment of a
process for automatically capturing user edits in a digital
recording. Referring to FIG. 4, the process begins at pro-
cessing block 402 where n is set to 1. In processing block
404, the user has been viewing the digital recording and the
invention is monitoring for editing commands (e.g., fast
forward command, skip forward command, etc.).

[0032] At decision block 406, it is determined whether
editing has started. As described above, T1(x) or the begin-
ning time stamp of the nth edit segment is defined as a point
in time where the user has been viewing the digital recording
for some period

[0033] of time and then he or she executes one of a few
editing commands to move forward quickly. Two such
editing commands include, but are not limited to, the fast
forward command and the skip ahead (a predetermined
number of seconds) command. If it is determined that
editing has started at decision block 406, then the process
continues at processing block 408.

[0034] At processing block 408, T1(#) is recorded for the
nth edit segment. In an embodiment of the invention, T1(x)
is recorded as the point in time in which the editing
command started. At decision block 410, it is determined
whether editing continues. In an embodiment of the inven-
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tion, whether editing continues is determined by edit keys
depressed and the timing of the edits (e.g., frequency and
active state). If so, then the process waits until editing ends
and then the process continues at processing block 412.

[0035] At processing block 412, T2(n) is recorded for the
nth edit segment. In an embodiment of the invention, T2(x)
is the point in time after T1(n) where the “editing” by the
user ends. The end of editing is indicated by the user
executing the play button (after the fast forward or skip
ahead command), or no more skipping ahead or no more
rewinding or no more skipping back for a certain period of
time (e.g., minutes).

[0036] At processing block 414, n is incremented by one
and processing continues back at processing block 404,
where the invention monitors for the next editing command
from the user.

[0037] Back at decision block 406, if it is determined that
editing has not started, it may be the case that the digital
recording has ended. At decision block 416, if the digital
recording has not ended then processing continues back at
processing block 404. Alternatively, if the digital recording
has ended, then processing continues at processing block
418.

[0038] At processing block 418, it is determined whether
the user wants to modify the edit segments in the digital
recording. In an embodiment of the invention, the user is
presented with a recap of each of the edit segments and
given several options regarding each edit segment in sub-
sequent viewings of the digital recording. The options
include, but are not limited to, not amending the edit
segment, have editing engine 210 use the time stamps for the
edit segment to automatically skip over the edit segment
(e.g., brief pause during subsequent viewings), and have
editing engine 210 remove the edit segment and re-splice the
digital recording (e.g., edit segment is eliminated in subse-
quent viewings). This can be done as a background task.
Removing the edit segments has the added benefit of effi-
cient utilization of digital recording storage 206.

[0039] At processing block 420, editing engine 210 edits
the digital recording according to the user feedback in
processing step 418. The process of FIG. 4 ends at this
point.

[0040] In an embodiment of the invention, each time the
invention captures either a beginning time stamp T1(#) or an
ending time stamp T2(n) the invention displays some indi-
cation of such on display 106. At this time, the user may
on-the-fly (e.g., during the viewing and editing process)
decide to keep the time stamp or delete the time stamp.

[0041] A method and system for automatically capturing
user edits in a digital recording have been described. It is to
be understood that the above description is intended to be
illustrative, and not restrictive. Many other embodiments
will be apparent to those of skill in the art upon reading and
understanding the above description. The scope of the
invention should, therefore, be determined with reference to
the appended claims, along with the full scope of equivalents
to which such claims are entitled.
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What is claimed is:
1. A method comprising:

determining a beginning time stamp for an edit segment
in a digital recording;

determining an ending time stamp for the edit segment in
the digital recording; and

receiving an indication from a user whether to modify the
edit segment for subsequent viewing of the digital
recording.

2. The method of claim 1, further comprising:

modifying the edit segment in the digital recording

according to the received indication from the user.

3. The method of claim 2, wherein modifying the edit
segment includes skipping over the edit segment in a sub-
sequent viewing of the digital recording.

4. The method of claim 2, wherein modifying the edit
segment includes removing the edit segment from the digital
recording.

5. The method of claim 1, wherein the beginning time
stamp is determined as a point in time in which an editing
command starts.

6. The method of claim 5, wherein the editing command
is a fast forward command.

7. The method of claim 5, wherein the editing command
is a skip ahead command.

8. The method of claim 1, wherein the ending time stamp
is determined as a point in time after the beginning time
stamp when the user sends an indication to stop editing.

9. The method of claim 8, wherein the indication to stop
editing includes executing a play command.

10. The method of claim &8, wherein the indication to stop
editing includes not executing a skip ahead command for a
period of time.

11. The method of claim 8, wherein the indication to stop
editing includes not executing a rewind command for a
period of time.

12. The method of claim &8, wherein the indication to stop
editing includes not executing a skip back command for a
period of time.

13. A system comprising:

an editing engine that determines a beginning time stamp
for an edit segment in a digital recording and deter-
mines an ending time stamp for the edit segment in the
digital recording and wherein the editing engine
receives an indication from a user whether to modify
the edit segment for subsequent viewing of the digital
recording.

14. The system of claim 13, wherein the editing engine
modifies the edit segment in the digital recording according
to the received indication from the user.

15. The system of claim 13, wherein the editing engine
modifies the edit segment by skipping over the edit segment
in a subsequent viewing of the digital recording.

16. The system of claim 13, wherein the editing engine
modifies the edit segment by removing the edit segment
from the digital recording.

17. The system of claim 13, wherein the beginning time
stamp is determined as a point in time in which an editing
command starts.

18. The system of claim 17, wherein the editing command
is a fast forward command.

19. The system of claim 17, wherein the editing command
is a skip ahead command.
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20. The system of claim 13, wherein the ending time
stamp is determined as a point in time after the beginning
time stamp when the user sends an indication to stop editing.

21. The system of claim 20, wherein the indication to stop
editing includes executing a play command.

22. The system of claim 20, wherein the indication to stop
editing includes not executing a skip ahead command for a
period of time.

23. The system of claim 20, wherein the indication to stop
editing includes not executing a rewind command for a
period of time.

24. The system of claim 20, wherein the indication to stop
editing includes not executing a skip back command for a
period of time.

25. A machine-readable medium containing instructions
which, when executed by a processing system, cause the
processing system to perform a method, the method com-
prising:

determining a beginning time stamp for an edit segment

in a digital recording;

determining an ending time stamp for the edit segment in
the digital recording; and

receiving an indication from a user whether to modify the
edit segment for subsequent viewing of the digital
recording.

Aug. 18,2005

26. The machine-readable medium of claim 25, further
comprising:

modifying the edit segment in the digital recording

according to the received indication from the user.

27. The machine-readable medium of claim 25, wherein
the beginning time stamp is determined as a point in time in
which an editing command starts.

28. The machine-readable medium of claim 25, wherein
the ending time stamp is determined as a point in time after
the beginning time stamp when the user sends an indication
to stop editing.

29. The method of claim 1, wherein receiving the indi-
caton from the user includes an on-the-fly indication of
whether to keep or delete the beginning time stamp.

30. The method of claim 1, wherein receiving the indi-
caton from the user includes an on-the-fly indication of
whether to keep or delete the ending time stamp.

31. The system of claim 13, wherein the indicaton from
the user includes an on-the-fly indication of whether to keep
or delete the beginning time stamp.

32. The system of claim 13, wherein the indicaton from
the user includes an on-the-fly indication of whether to keep
or delete the ending time stamp.
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