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The duration of a recording is automatically extended in the
event that a televised program extends beyond the scheduled
end of the television broadcast. Groups or “clusters” of
commercial messages are detected. If no such group is found
at the end of a scheduled broadcast, it is presumed that the
broadcast has been extended and the recording is likewise
extended. The invention again looks for a group of com-
mercial messages at the next hour or half-hour. The record-
ing is extended until such a group is found or until the
recording has been extended by a predetermined maximum
amount of time.
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Flush buffer

Flag first cvent as geod
valid = TRUE
interval = FALSE
goodtime = 0
length =0
mum_c =0

temp A=0
temp_B=0
curtime = 1
delta=0

o

+Clear al] variables to initial state

i WAIT FOR EVENT, THEN PROCESS IT 1

Event change detected?

End of black event?

« Wit for cvent detector to change state. This occurs at
both the start and end transitions of the event

«Store the event timecode to curtime
»Stare the timecode at the top of timebuf
«Check for buffer overflow

oI5 this event the trailing edge of the event?

ey PROCESS END OF BLACK EVENT ]

oIf valid flag is sct, then then mark the current event as

Mark event as good
goodtime = curtime
valid = FALSE

valid

oSet goodime = to i Jc value. goodtime will
be used to caleulate the interval delta when the next
event starts

»Clear the valid flag

delta = curtime-goodtime

\ength_ptr = head
test_ptr= head
interval = FALSE

r| PROCESS START OF BLACK EVENT |
«Calculate the delta between wrrentevmtandlas!good
event

oIf delta is less than max_check time then look to process
intervals to the previous valid events

«Set Iength and test_ptr to the event just received
»Clear the valid inferval flag.
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—{'vnocsss OLDER EVENTS IN BUFFER -}

while (length_ptr = tail, and «This while loop searches previous events in tmebuf to
is ot the trailing edge of event, or find the trziling edge of the closest event that has beca
event is not marked as good) flagged as good (GOOD_TIME flag is sef).

drop length_ptr «Stops if 1o such event is found before the start of
timebuf

«Checks to see if previous while loop found a good
sust "
N d event, or just reached the end of timebuf

«Calculate the length of the interval from the current
length = curtime-*length_pir event to the event found in timebuf (*length_ptr)

«Check if the interval length is longer that the Jopgest
commercial rule time (max_ckeck)

o Test length against the ia] rules to d ine if
the interval length is valid fora commercial

«Ifinterval is valid, then set the valid and nterval flags

volid = TRUE
interval = TRUE to TRUE. Set fest_ptr to point to the location of the
test_ptr = length_ptr event found in timebuf

«Check if pointer is at start of timebuf’

length_ptr 1= tail?

I not start of timebuf, drop the pointer to the next oldest
drop length_ptr event
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temp_A=0
and interval=TRUE?

ey PROCESS TEMP A POINT 1

interval = FALSE
myptr = tesi_ptr
temp_A = Smyptr

«If there is no temp_A set, and interval is TRUE, then
»Clear the interval flag

»Initialize a temporary pointer {myptr) to be used to find
the leading edge of the cvent

«Set femp_A to the time of the event in buffer (*test ¢ ptr)

‘while (myptr 1= tail, and
is not the leading edge of event)

«Ttis while Toop searches back through timebuf for the
Ieading edge of the event found in dmebuf (pointed to by
rayptr). This allows temp_Alnb:sﬂtndxss!moﬂhc

drop spptr
. event instead of the end
«Checks to see if the previous while loop found the leading
j ched the end of 2i)
{eading edge of event? edge of the cvent, or just re2 the end of timebuf
oSet remp_A to the start time of the event (leading edge)
temp_A = *myptr
«Initialize num_c, the mumber of commercials found in this
mum_c=1 group
i
—] PROCESS TEMP B FOINY I |
b
B = curtime off temp_A is set, and interval flag is TRUE, then set
A0 Increment mum_¢ temp_B to curtime
and intervel = TRUE interval = FALSE «Increment muza_c, the number of commercials found in
this group
wClear the interval flag
h
l
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valid = TRUE

temp_A and temp_B set?

Save temp_A end temp_B
temp A=0

) . B=0
tail = head
drop tail
*head event = good
num_c=0

temp A =0
tail = head

drop
*head event = good
mm _c=0

._r PROCESS END OF GROUP j

» At this point the interval was longer than the longest
commercial check rule. Therefor,
«Set the valid flag

#If there is 1o temp_A or temp_B, then the group is not
valid

oIf there are less than 2 commercials in the group, then the
group is not valid

«If the group is less than a minimum time, then the group is
not valid

»The group is valid, therefor

«Save the temporary A and B points to the commercial
group list

«Clear temp_A and temp B

+Flush all events in timebuf, but leave the last event in the
buffer and marked as good

oClear mum_e, the number of commercizls in group

«The group is invalid, therefur

«Clear temp_A point

«Flush all cvents in timebuf, but leave the last event in the
buffer and marked as good

oClear num_e, the number of commmercials in group

«Continuz to process next event

Fi1e. 2D
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METHOD AND APPARATUS FOR INSURING
COMPLETE RECORDING OF A TELEVISION
PROGRAM

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates generally to the field
of recording devices, and, more particularly, to a video
recording device in which the end time of a recording is
automatically adjusted to accommodate a program that
extends beyond the scheduled end time.

[0003] 2. Background

[0004] Video recording devices have become nearly as
commonplace as television sets. Such devices are widely
used to record a television program as it is broadcast so that
it may be viewed at a later, more convenient time. This
practice is often referred to as “time shifting”. In order to
record a television program, the recording device must be
programmed with the channel on which the television pro-
gram is to be broadcast, the time when the television
program is to begin and the duration of the television
program. In lieu of duration, the recording device may be
programmed with the time when the television program is to
end.

[0005] Television broadcast schedules are established well
in advance, so it is a relatively straightforward matter to
program a recording device to record a desired television
program. However, certain televised programs, such as
sporting events, awards ceremonies and the lice, may extend
beyond the time allotted in the television schedule. Gener-
ally, the television broadcast will likewise be extended so
that the viewers may see the conclusion of the event.
Individuals who frequently record television programs for
time shifting purposes may anticipate that a televised pro-
gram may extend beyond its scheduled end time and pro-
gram the recording device accordingly. However, failing
this, the recording device will automatically terminate a
recording at the scheduled end of the broadcast. This can
cause considerable annoyance when the televised program
extends beyond the scheduled end of the broadcast.

SUMMARY OF THE INVENTION

[0006] The present invention provides a method and appa-
ratus for automatically extending the duration of a recording
in the event that a televised program extends beyond the
scheduled end of the television broadcast. It is known that
television broadcasts are generally scheduled to end on the
hour or half-hour. The end of a broadcast is almost always
accompanied by a number of commercial messages prior to
the commencement of the next broadcast. The present
invention detects these groups or “clusters” of commercial
messages. If no such group is found at the end of a scheduled
broadcast, it is presumed that the broadcast has been
extended and the recording is likewise extended. The inven-
tion again looks for a group of commercial messages at the
next hour or half-hour. The recording is extended until such
a group is found or until the recording has been extended by
a predetermined maximum amount of time.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] FIG. 1 is a functional block diagram of a video
recorder for implementing the present invention.
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[0008] FIGS. 2A-2D are a functional flow diagram of a
process for recognizing commercial clusters suitable for use
with the present invention.

[0009] FIG. 3 is a functional flow diagram of a process for
extending a programmed recording.

DETAILED DESCRIPTION OF THE
INVENTION

[0010] Inthe following description, for purposes of expla-
nation and not limitation, specific details are set forth in
order to provide a thorough understanding of the present
invention. However, it will be apparent to one skilled in the
art that the present invention may be practiced in other
embodiments that depart from these specific details. In other
instances, detailed descriptions of well-known methods and
devices are omitted so as to not obscure the description of
the present invention with unnecessary detail.

[0011] This inventor’s prior U.S. Pat. Nos. 5,333,091,
5,692,093, 5,696,866; 5,987,210; and 5,999,688 disclose a
system for automatically skipping commercial messages
upon replay of a previously recorded television program.
Recording products incorporating this system have been
commercially marketed under the trademark COMMER-
CIAL ADVANCES. This system detects television commer-
cials by first detecting “events” in the television signal. In
accordance with North American broadcast practices, such
events include the absence of video, which is often referred
to as a “black frame” and the absence of audio, sometimes
referred to as a “silent frame”. The system analyzes the
temporal spacing between events and declares the presence
of a commercial if the spacing satisfies a set of rules. For
example, the most common commercials are thirty seconds
and sixty seconds in length. Thus, if a pair of events is found
with a spacing of thirty seconds or sixty seconds, the
broadcast content between such events is presumed to be a
commercial message. In North America, commercials are
seldom broadcast individually, but are usually presented in
groups or clusters. Detected commercials are further ana-
lyzed to determine the presence of a group. For example, one
test for a commercial group may require a minimum of two
detected commercials and a minimum group length of
fifty-nine seconds.

[0012] Black frames and similar events may be detected
with hardware circuits that are known to those skilled in the
art. However, an application specific integrated circuit for
detecting events has been developed for use in COMMER-
CIAL ADVANCE® recorder products and is marketed by
Panasonic (Matsushita Electronics) under the designation
AN3275SB. FIG. 1 is a functional block diagram of a video
cassette recorder (VCR) incorporating this integrated circuit.
The circuit detects both video events (black frames) and
audio events (silent frames) and provides discreet outputs (V
DET, A DET) upon detection of the events.

[0013] The detected events are analyzed in processor 10,
which may be a dedicated processor or may be the main
microprocessor of the VCR. FIGS. 2A-2D present a func-
tional flow diagram of an algorithm for analyzing events and
detecting commercials and commercial groups. As each
event occurs, the algorithm processes through a memory
buffer that contains a list of the events occurring within a
short time (61 seconds for North America) prior to the
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current event. The algorithm processes this buffer to deter-
mine if a prior event is stored that would indicate a valid
commercial interval.

[0014] Valid commercials are determined by measuring
the time interval between the current event and stored events
that occurred up to the maximum time prior to the current
event. The interval time is checked against several “com-
mercial detection rules.” These rules represent timing win-
dows that indicate the detected interval is potentially a valid
commercial.

[0015] For North American broadcast practices, the fol-
lowing basic rules are applied to identify potential commer-
cials in a recording. Note that these tiling measurements are
made from the end of one event to the start of a subsequent
event. This timing method reduces the effect of the random
duration of the black event on the detection measurement.

[0016] An interval between two events is a commercial if
the interval is:

[0017] Greater than 00.00 seconds and less than 35.00
seconds;

[0018] Greater than or equal to 38.00 seconds and less
than 40.00 seconds;

[0019] Greater than or equal to 43.00 seconds and less
than 47.00 seconds;

[0020] Greater than or equal to 56.00 seconds and less
than 60.50 seconds.

[0021] These commercial rules are stored in an array
variable called test_array. This array holds the time window
limits for the various interval time checks used in the
algorithm. A second variable, max_check, holds the longest
time interval the algorithm will check for.

[0022] The process of scanning through the memory
buffer is repeated as each event occurs. As this processing
continues, the algorithm is able to determine the start and
end point of a potential commercial group. At the end of the
commercial group the algorithm applies a set of “grouping
rules” to determine if the detected commercial group is
valid. If the group is valid, the start and end points of the
group are stored in a commercial group memory list.

[0023] Two variables are used to specify the rules for a
valid commercial group. These grouping rules are min_com-
mercials, which indicates the minimum number of commer-
cials needed for a valid group, and min_group_time, which
is the minimum time for a valid group.

[0024] For North American detection, the commercial
detection and commercial grouping variables contain the
following data:

Commercial Detection Rules:

Variable Values  Description
test_array 00.00, 35.00 First check window (min, max time in
seconds)
38.00, 40.00 Second check window
43.00, 47.00 Third check window
56.00, 60.50 Fourth check window
num__rules 4 The number of commercial detection rules
max_ check 60.50 The maximum time to check for (in seconds)
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[0025]
Commercial Grouping Rules:
Variable Values Description
min_ commercials 2 Minimum number of commercials per
group
min__group__time 59.00  Minimum group length (in seconds)

[0026] Additional variables used in the algorithm are:

Variable name Purpose

num_ ¢ Number of commercials found in a group
interval Flags a valid interval, TRUE or FALSE
valid Flag to indicate that a previous event is valid

timebuf] ] Buffer to hold timecodes
length_ ptr Pointer to the length of this interval in timebuf
used to test interval lengths
test_ptr Pointer to valid tested interval in timebuf
head Pointer to the top of the timebuf buffer
tail Pointer to the bottom of the timebuf buffer
goodtime Previous valid timecode from timebuf
length Length of a current interval in timebuf
temp__A Temporary A point timecode from timebuf
temp_ B Temporary B point timecode from timebuf
curtime Current timecode value from timebuf
delta Delta to the current timecode

[0027] The foregoing discussion has focused on commer-
cial detection in the North American market. Somewhat
different algorithms are required in other markets. For
example, television commercials in Japan are very different
than those found in North America. Commercials are typi-
cally 15 or 30 seconds in length in Japan. Longer commer-
cials do occur—but are rare. Commercial groups can contain
anywhere from 1 to over 10 minutes of commercials.
Commercials are found before and after programs, as well as
within programs. The black video events found in North
America rarely exist in Japanese broadcasts. Instead, com-
mercials are switched cleanly and precisely into programs.
In order to accurately detect commercials in the Japanese
market, event detection methods must be capable of detect-
ing the video edits, or cuts, that occur between the television
program and commercial.

[0028] Of course video cuts also occur quite frequently in
normal non-commercial television programming. In order to
differentiate from these “false” commercial events, audio
detection is also used. Event detection in the Japanese
market relies on audio detection to a much greater extent
than in the North American market. The audio detector is
very sensitive and provides a “skewing” function that
matches drops in audio that occur shortly before or after the
video cut is detected.

[0029] Tt has been determined that commercials in Japan
are very precise in length as a result of having frame
accurate switching of the commercial insertions. To detect
commercials in Japan, the time between cuts is precisely
measured in order to detect a potential commercial interval.
Grouping algorithms then detect several of these commer-
cials in order to find a commercial group. Once the com-
mercial group has been identified, further processing is
identical to that used in the North American market.
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[0030] For Japan, the following basic rules have been
found to accurately identify potential commercials and com-
mercial groups. Note that these rules measure the time
between cut events. The measurement must be accurate to
within one frame.

[0031] An interval between two events is a commercial if
the interval is:

[0032] Greater than or equal to 14.75 seconds and less
than 15.20 seconds;

[0033] Greater than or equal to 29.70 seconds and less
than 30.15 seconds.

[0034] A valid commercial group has at least one com-
mercial, and the total length of the group is greater than or
equal to 59.75 seconds.

[0035] Television commercials in the United Kingdom are
very similar to those found in North America. The black
video events found in North America are also found in the
United Kingdom. Only a few design changes are needed to
implement commercial detection in the United Kingdom.
The differences include:

[0036] PAL video instead of NTSC;
[0037] Commercial detection rules are different;
[0038] Availability of broadcaster ID.

[0039] Commercial detection performance can be
improved by selecting a particular software detection algo-
rithm for a specific television network. European television
employs a vertical blanking data system that is capable of
indicating the name of the current network being recorded.
The recorder can look up a specific algorithm for each
network name to automatically select the appropriate com-
mercial detection algorithm. For this approach, a user set-up
screen will also be required to edit or add to this standard
network table in order to further customize the application of
commercial detection algorithms. This same method can
also be used to inhibit commercial detection on broadcasts
which are known to not contain commercials, such as BBC.

[0040] For the United Kingdom, the following basic rules
have been found to accurately identify potential commer-
cials and commercial groups. Note that these timing mea-
surements are made from the end of one event to the start of
a subsequent event. This timing method reduces the effect of
the length of black or flat field events from the measurement

[0041] An interval between two events is a commercial if
the interval is:

[0042] Greater than 00.00 seconds and less than 65.50
seconds;

[0043] Greater than or equal to 77.00 seconds and less
than 80.25 seconds;

[0044] Greater than or equal to 89.25 seconds and less
than 91.50 seconds.

[0045] A valid commercial group has at least three com-
mercials, and the total length of the group is greater than or
equal to 55.00 seconds.

[0046] Continental Europe presents more of a challenge to
commercial detection than either North American or Japan.
This is due to several factors:
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[0047] The European market consists of many indi-
vidual countries;

[0048] Broadcasts originating in one country can be
viewed in another country;

[0049] Black fields are not always present between
commercials;

[0050] Solid color screens (flat fields) can exist between
two commercials or between a commercial and pro-
gram;

[0051] Cuts may separate commercials or a commercial
and program;

[0052] PAL and SECAM formats are used in this mar-
ket.

[0053] The detection of commercials in continental
Europe is based on a set of detection methods and software
algorithms. In order to perform across the wide range of
television broadcasts found in continental Europe, no single
detection method will provide optimal commercial elimina-
tion for all broadcast networks. Commercial detection in
continental Europe is based on three major types of detec-
tion methods:

[0054] Black field;
[0055] Flat field;
[0056]

[0057] In many cases black video fields separate commer-
cials in Europe as in North America. In fact, much of
European prime time television originates from North
America. However, in contrast to North America, some
European networks insert colored screens between commer-
cials. These “flat fields” can consist of blue, gray or white
video screens. Since these screens are not detected by the
black video detection hardware, other hardware approaches
have been developed to identity these flat field events.

a Cut.

[0058] The basic commercial detection system uses a
combination flat field and black field detection. This system
is not overly complex and can detect close to 90% of all
commercials found in continental Europe. The system will
not perform well with a few networks, however, it will
perform very well with most. Performance can be improved
by selecting a particular software detection algorithm for a
specific television network as explained above for the U.K.
market.

[0059] For most all countries in continental Europe, the
following basic rules have been found to accurately identify
potential commercials and commercial groups. As for the
UK., these timing measurements are made from the end of
one event to the start of a subsequent event.

[0060] An interval between two events is a commercial if
the interval is:

[0061] Greater than 00.00 seconds and less than 65.50
seconds;

[0062] Greater than or equal to 77.00 seconds and less
than 80.25 seconds;

[0063] Greater than or equal to 89.25 seconds and less
than 91.50 seconds.



US 2006/0153522 Al

[0064] A valid commercial group has at least two com-
mercials, and the total length of the group is greater than or
equal to 55.00 seconds.

[0065] FIG. 3 is a functional block diagram for extending
a programmed recording session in accordance with the
present invention. The recording session is programmed in
advance by any one of the various techniques implemented
in commercially available recording products. This may
involve manual entry of the channel, start time and end time
or may simply involve a point and click operation on an
interactive menu. Regardless of how the recording session is
programmed, one of the programmed parameters is the
scheduled recording end time. Beginning at step 302, the
process illustrated in FIG. 3 checks to see if the scheduled
recording end time has been reached. The process idles at
step 302 until the test produces an affirmative response.
Next, at step 304, the results of the commercial group
detection process are interrogated to determine if a com-
mercial group has been detected coincident with the sched-
uled recording end time. If so, the recording session is ended
as scheduled. If not, it is presumed that the televised
program has extended beyond the scheduled end time and
the recording is continued. Recordings will only be extended
for some predetermined maximum period of time, for
example, one hour. At step 306, the process checks to see if
the maximum extension has been reached. If so, the record-
ing session is ended. If not, the recording continues to the
next hour or half-hour as indicated at step 308.

[0066] When television programs extend beyond their
scheduled end time, broadcasters typically try to restore the
preestablished program schedule as soon as possible. Once
the schedule is restored, commercial groups can be expected
at each hour (e.g., 8:00, 9:00, 10:00, etc.) and often at the
half-hour (e.g., 8:30, 9:30, 10:30, etc.). Thus, the presence of
a commercial group at the hour or half-hour is an indication
that the extended television program has ended and the
normal television schedule has resumed. Thus, at the hour
and half-hour, the process returns to step 304 to determine
if a commercial group has been detected and to end the
recording session if it has. Otherwise, the process continues
until a commercial cluster is detected at an hour or half-hour
or until the maximum extension is reached.

[0067] Although the present invention has been described
with reference to a VCR, it will be recognized that the
invention is equally applicable to digital video recorders.
Indeed, the analog signals that are provided as inputs to the
AN3275SB integrated circuit are internally available in
many digital video recorders. In the case of a digital video
recorder without such analog signals, video and analog
events may be detected in the digital domain. Of course, it
should be apparent that the present invention may be easily
implemented in video recorders that already implement the
COMMERCIAL ADVANCE® feature by merely adding
software in the recorder’s processor to execute the algorithm
shown in FIG. 3.

[0068] It will be recognized that the above-described
invention may be embodied in other specific forms without
departing from the spirit or essential characteristics of the
disclosure. Thus, it is understood that the invention is not to
be limited by the foregoing illustrative details, but rather is
to be defined by the appended claims.
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What is claimed is:
1. A method of recording a television program compris-
ing:

receiving a television signal;

designating a recording start time and a scheduled record-
ing end time;

beginning a recording of the television signal at the
recording start time;

examining the television signal to detect a commercial
group proximate in time to the scheduled recording end
time;

ending the recording at the scheduled recording end time

if the commercial group is detected, otherwise extend-
ing the recording.

2. The method of claim 1 wherein, if the commercial
group is not detected, extending the recording to a next time
of day increment.

3. The method of claim 2 wherein the next time of day
increment is the first to occur of a next hour and a next
half-hour.

4. The method of claim 1 wherein the scheduled end time
is designated by adding a recording duration to the recording
start time.

5. The method of claim 1 wherein the recording start time
and scheduled recording end time are designated by select-
ing a program on an on-screen program guide.

6. The method of claim 1 wherein examining the televi-
sion signal comprises detecting events therein.

7. The method of claim 6 wherein the events comprise
block frames.

8. The method of claim 6 wherein the events comprise
silent frames.

9. The method of claim 6 wherein the events comprise flat
frames.

10. The method of claim 6 wherein the events comprise
video cuts.

11. The method of claim 6 wherein examining the tele-
vision signal further comprises analyzing time intervals
between events.

12. A video recording device having internally stored
instructions to execute a method comprising:

receiving a television signal;

designating a recording start time and a scheduled record-
ing end time;

beginning a recording of the television signal at the
recording start time;

examining the television signal to detect a commercial
group proximate in time to the scheduled recording end
time;

ending the recording at the scheduled recording end time
if the commercial group is detected, otherwise extend-
ing the recording.

13. The video recording device of claim 12 wherein, if the
commercial group is not detected, extending the recording to
a next time of day increment.

14. The video recording device of claim 13 wherein the
next time of day increment is the first to occur of a next hour
and a next half-hour.
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15. The video recording device of claim 12 wherein
examining the television signal comprises detecting events
therein.

16. The video recording device of claim 15 wherein the
events comprise black frames.

17. The video recording device of claim 15 wherein the
events comprise silent frames.

18. The video recording device of claim 15 wherein the
events comprise flat frames.
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19. The video recording device of claim 15 wherein the
events comprise video cuts.

20. The video recording device of claim 15 wherein
examining the television signal further comprises analyzing
time intervals between events.



