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CONTINUOUS VIEWING MEDIA

BACKGROUND

[6601] Various content providers provide vanous episodic media to
content consumers. For example, a television provider or an online media
provider may transmit media such as episodes of television series or movies of
& movie series to clients. Such episodic media may have similarties befween
episodes. For example, episodes may share identical or similar opening or
closing sequences, such as opening or closing credits.

BRIEF DESCRIPTION OF THE DRAWINGS

{0002} Figure 1 illustrates an example method of performing a continuous
viewing mode,
[0003] Figure 2 illustrates an example system including a converler o

convert an evaluation media file to a continuous viewing version,
0004} Figure 3 illustrates an example system including a non-transitory
computer readable medium storing instructions for generating and serving a
confinuous viewing version of a media file.

DETAHED DESCRIPTION OF SPECIFIC EXAMPLES

jO00S5] Some media consumers may “binge watch” by waiching multiple
episades of a single senes in a sifting. For examp;e: a viewer may request that
an on-demand media provider such as a cable or satellite television provider or
an online streaming media provider automatically play the naxt episode after a
current episode is finished playing. In such cases, the viewer may be shown a
repetitive opening or closing sequence, such as an opening or closing credit
sequence, each time a new episode is played.

{0006] Aspects of the present disclosure provide a continuous viewing
mode for on-demand media providers. During the continuous viewing mode,
repetitive sequences of video frames are removed from the media being
viewed, improving the consumer experience. For example, the repetitive
sequences may be opsning of closing eredit sequences. in some cases, a

continuous viewing mode version of a media file is created for serving during
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the continuous viewing mode. In other cases, during continuous viewing mode,
a standard version of the file is served along with timestamps {o allow the
viewing client to skip or remove the repetitive sequences.

{00071 Figure 1 #Hlusirates an example method of performing a continuous
viewing mode. For example, the illustrated method may be performed by a
media provider such as 8 cable or safellite television provider or an online
streaming media provider.

{G008] The example method may include block 101, Block 161 may
include obtaining an evaluation media file. The evaluation media file may be a
recording of an episode of a series that will be sent to a viewer during a
continuous viewing mode. For example, the evaluation media file may be
obtained from a storage system, such as a storage area network (SAN). As
another example, the evaluation media file may be obtained from a content
distributor.

[0009] The example method may also include block 102, Block 102 may
include obtaining a comparison file. The comparison file may be a media file
corresponding to a recording of a different episode of {he series than the
svaluation media file. For example, the comparison file may be oblained fram a
storage system, such as a SAN, or from a content distributor. In some
implementations, the comparison file may be one of a set of comparison files.
For example, the set of comparison files may be a set of different episcdes of
the series, such as a season of the series or the entire production run of the
series.

{0010} The example method may also include block 103, Block 103 may
include comparing the evaluation media file 10 the comparison file to determine
a set of timestamps for g repetitive frame sequence. For example, the set of
timestamps may be a beginaing imestamp and an end timestamp of the
repetitive frame sequence. For instance, the set of imestamps may be g first
timestamp marking the first frame of an opening credit sequence and a second
timestamp marking the last frame of the opening credit sequence. As another
example, the set of imestamps may be a first pair of fimestamps delmiting an

opening credit sequence and a second pair of imesiamps delimiting a closing
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credit sequence. In some series, the opening seguence may begin ai the very
start of each episode, or the ending sequence may end at the very end of each
episode. In such cases, the set of timestamps may be a single timestamp
marking the last frame of the opening sequence of the first frame of the end
credits.

{0011]) In various implementations, block 103 may include comparing the
comparison file to the evaluation media file 1o determine repetitions between the
gvaluation media file and the comparison media file. Forexample, block 103
may include cross-correlating video frames of the evaluation media file and the
comparison o determine a pair of frame sequences from the two files that have
at least a threshold level of cross-correiation. The imestamps of the firs! and
last frames of the frame sequence from the evaluation media file may be used
as the set of imestamps. The threshold level of cross-correlation may be set
differently for different series. For example, a first series may have the same
opening sequence in each episode, while a second series may have similar but
different opening sequences. The levels of desired cross-correfation may be
higher in the first case than the second.

{0012 As another example, block 103 may include comparing the audio
fracks of the svaluation media file and the comparison media file 1o determing
the timestamps. For example, in a serigs, the opening or closing credits may
include a theme song or other audio sequence that occurs in sach episode hut
with different opening or closing videt sequences in different episcdes.

{0013} In other implementations, block 103 may include comparing a set
of comparison files to determine an indicator of an opening or closing sequence
and using the indicator {o determine the set of imestamps. Forexampie, block
103 may include comparing the set of comparison files to determing g set of
images that are displayed during the opening or closing sequence. Block 103
may then include inspecting the evaluation media file to determine when images
from the set are displayed in the evaluation media file. The first and last of such
frames may be used to determine the timestamps.

[0014] The example method may aiso include block 104, Block 104 may

include seyving the evaluation media file and the set of imestamps {o a viewing
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client. For exampie, biock 104 may be performed during a continuous viewing
mode. The continuous viewing mode may be an operating mode where the
chent automatically plays a next episode after a current episode is finished
playing. For example, the continuous viewing mode may be based on a client
request for a next episode after a current episode. Such a request may include
a request for imestamps. As another example, the continuous viewing mode
may be an operating mode where the server autlomatically serves the next
episode after a current episode is finished. The viewing client may then use the
set of timestamps {o view the evaluation media file without viewing the repetitive
frame sequence. For example, the viewing client may use the set of
fimestamps to skip the opening and closing credils of the evaluation media file.
As another example, the viewing client may use the tmestamps to alter
playback during the repetitive frame sequences. For example, the viewing
client may use the set of timestamps o speed playback during the repetitive
frame sequences.

[0015] In some implementations, timestamps may be included with
second and subsequent episodes, but not included with the first episode during
a viewing session. This may allow the viewing client {o play opening and
closing credits at least once per viewing session. In other implementations,
timestamps may be included with all episodes during a continuous viewing
mode.

japiel Figure 2 illustrates an example system 201 including & converter
203 to convert an evaluation media file to a continuous viewing version. For
example, the illustrated system 201 may be a component within & content
distribution network {CDN) for serving media 1o viewing clients. As another
axampie, the illustrated system 201 may be a system utiized by a content
distributor to generate a continuous viewing version for distribution to content
providers. Although llustrated in a single physical system 201, in some
implementations, the components of the system 201 may be distributed
throughout a network or coliocated on a single machine. In various cases, the
iflustrated functional modules may be implemented in software executed by one
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Qr mare processars and stored on a non-fransitory computer readable medium,
in hardware, or a combination thereof,

[0017] The example system 201 may include a storage 202. For
example, the storage 202 may be a hard disk, flash memory storage volume,
network attached storage (NAS) or storage volume of a SAN. The storage 202
may store an evaluation media file and & comparison media file. In some
implementations, the storage 202 may be a temporary cache that sfores the
gvaluation media file and the comparison medial file during gensration of a
continuous viewing version of the evaluation media file. The evaluation media
file may be a recording of an episode of a series that will be sent to a viewer
during a continuous viewing mode. The comparison file may be a media file
corresponding to a recording of a different episode of the series than the
evaluation media file. In further implementations, the comparison media file
may be one of a set of comparison media files, and the storage 202 may store
the entire set.

[0018] The example system 201 may further include a converter 203.
The converter 203 may retrieve the media files from the storage 202 and
convert the evaluation media file o a conlinuous viewing version using the
comparison media file. For example, the converter 203 may perform bock 103
of Figure 1 to determine a set of timestamps associated with an opening or
closing sequence.

{0019] It some cases, the converter 203 may generate the continuous
viewing version by associating the sef of timestamps with the evaluation media
file. For example, the set of imestamps may be packaged with evalugtion
media file or stored as metadata in the evaluation media file.

{00201 It other cases, the converter 203 may generate the continuous
viewing version by removing the portions of the evaluation media file that are
delimited by the set of timestamps. In some implementations, the converter 203
may first generate the timestamps and then remove the portions. in other
implementations, the converter may remove the portions instead of generating

the set of timestamps.
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{0021} It some implementations, the converter 203 may compare a set of
comparison media files to determine an indicator of an opening or closing
sequence. The converier may use the indicator to convert the evaluation media
file to the continuous viewing version. For example the indicator may be an
image or set of images that are displayed during the opening or closing
sequence. For example, the indicator may be a text overlay that is displayed
during the sequence. In some implementations, the converier 203 may convert
the svaluation media file to the continuous viewing version by removing clips
that include the indicators. In other implementations, the converter 203 may
use the indicators {o generate timestamps for the opening or closing seguences
and associate those timestamps with the evaluation media file.

{0022] In some mplementations, the converter 203 may provide the
continuous viewing version {o a server 204, In other implementations, the
converter 203 may siore the continuous viewing version in the storage 202 and
the server 204 may reirieve the version from the storage 202.

[0023] The server 204 may serve the continuous viewing version of the
evaluation media file during a continuous viewing mode. For example, the
server 204 may serve the continuous viewing version {o a viewing clientorto a
downstream node in a CODN. As an example, the server 203 may serve the
continuous viewing version by serving the set of imestamps associated with the
opening or closing sequence with the svaluation media file. The viewing client
may then yse those timestamps o remove oF speead playback of the repeditive
content. As another example, the server 204 may serve continuous viewing
version by using the associated timestamps 1o skip the opening or closing
sequence o serve the evaluation media file with the opening or closing
sequence skipped.

{0024] Figure 3 illustrates an exampie system 301 including a non-
transitory computer readable medium 304 storing instructions 305-307 for
generating and serving a continuous viewing version of a media fite. For
example, the example system 301 may be an implementation of a system 201
described with respect 1o Figure 2. As another example, the example system

301 may perform the method described with respect to Figure 1. In some
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implementations, the non-transitory computer readable medium 304 may
include memory, such as random access memory, a storage volume, or a
combination thereol.

[0025] The medium 304 may store a first instruction set 305. The first
instruction set 305 may be executable by a processor 303 {o obiain an
evaluation media file and to oblain a comparison media file. For example, the
instructions 305 may be executable by the processor 303 to obtain the files via
a network interface 302. For sxample, the files may be abigined from an
upstream node in a CDN, a content distributor, or a network storage volume on
a SAN. As another example, the instructions 305 may be executable by the
pracaessor 303 to obtain the files from a storage volume attached to the sysiem
301, In some implementations, the instructions 305 may be further executable
o obtain a set of comparison media files.

{0026] The medium 304 may further slore a second instruction set 308,
The instructions 306 may be executable by the processor 303 {o generale a
continuous viewing version of the evaluation media file. For example, the
instructions 306 may be exscutable fo compare the evaluation media file (o the
comparison media file to determine the continuous viewing version. For
axample, the instructions 306 may be executable to compare the comparison
media file to the evaluation media file to determine a repeated sequence, such
as an opening or closing sequence that is present in both files.

{0027} It some implemeniations, the instructions 306 may be execuiable
o determine the continuous viewing version by determining a set of fimestamps
associated with an opening or closing sequence and associating the sst of
timestamps with the svaluation media file.

{0028] Iy further implementations, the instructions 308 may be executable
{o compare a set of comparison media files 1o determine an indicator of an
opening or closing sequence and (o use the indicator to convert the evaluation
media file to the continuous viewing version.

[0029] The medium 304 may further store a third instruction set 307. The
instructions 307 may be executable by the processor 303 1o serve the

continuous viewing version of the evaluation media file during a conlinuous
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viewing mode. For example, the instructions 307 may be executable by the
processor 303 ko serve the continuous viewing version 1o a client during a
continuous viewing mode. As another example, the instructions 307 may be
execuiable by the processor 303 {o serve the continuous viewing version fo a
downstream node in a CON. In some implementations, the instructions 307
may be execulable to serve the continuous viewing version by using the
associated tmestamps to skip the opening or closing sequence {o serve the
gvaluation media file with the opening or clasing sequence skipped. In other
implementations, the instructions 307 may be executable by the processor 303
to serve the continuous viewing version by serving the associated timestamps
with the evaluation version.

{0630] In the foregoing description, numerous details are set forth to
provide an understanding of the subject disclosed herein. However,
implementations may be practiced without some or all of these details. Other
implementations may include modifications and variations from the details
discussed above. ltis intended that the appended claims cover such
modifications and varigtions.
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CLAIMS

1. A method, comprising:
obtaining an evalugtion media file;
obiaining a comparison file;
cornparing the evaluation media file to the comparison file fo determing a
set of imestamps for a repetitive frame sequence;
in 8 contintious viewing mode, serving the evaluation media file and the
set of imesiamps 0 a viewing client.
2. The method of claim 1, wherein comparing the evalustion media file to
the comparison file comprises:
comparing a set of comparison files to determine an indicator of an
opening or closing segquence and using the indicator to determine the set
of imestamps.
3. The method of claim 1, wherein comparing the evaluation media file to
the comparison file comprises:
comparing the comparison file fo the evaluation media file to determing
repetitions between the evaluation media file and the comparison media
file.
4. A system, comprising:
a storage to store an evaluation meadia file and a comparison media file;
a converter {o convert the evaluation media file 1o a continuous viewing
version using the comparison media file; and
a server (o serve the continuous viewing version of the evaluation media
file in a continuous viewing maode.
5. The system of claim 4, wherein the converter is {0 convert the evaluation
media file to the continuous viewing version by determining a set of imestamps
associated with an opening or closing sequence and associating the set of
timestamps with the evaluation media file.
6. The system of claim 5, whersin the server is 10 serve the continuous
viewing version by serving the set of timestamps associated with the opening or
closing sequence with the evaluation media file.
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7. The system of claim 5, wherein the server is o serve continlious viewing
version by using the associated timestamps {o skip the opening or closing
seqguence o serve the evaluation media file with the opening or closing
sequence skipped.
8. The system of claim 4, wherein the converter is {0 compare a set of
comparnson media files to determine an indicator of an opening or closing
sequence and o use the indicator to convert the evaluation media file {o the
continuous viewing version.
9. The system of claim 4, wherein the converter is {o compare the
comparison media file to the evaluation media file to determine a repeated
sequence.
16, A nontransitory computer readable medium storing instructions o
obiain an evaluation media file;
obtain a comparison media file;
compare the evaluation media file {o the comparison media file to
determine a continuous viewing version of the evaluation media file;
serve the continuous viewing version of the evaluation media file.
11, The non-transitory computer readable medium of claim 10, storing
nstructions to:
to determine the continuous viewing version by determining a set of
timestamps associated with an opening or closing sequence and
associating the set of timestamps with the evaluation media file.
12.  The non-fransitory computer readable medium of claim 11, storing
nstructions o
serve the continuous viewing version by using the associated timeastamps
1o skip the opening or closing seguence 1o serve the svaluation media file
with the opening or closing sequence skipped.
13.  The non-fransitory computer readable medium of claim 10, storing
instructions to:
compare a set of comparison media files to determine an indicator of an
opening or closing seguence and {o use the indicator fo convert the

evaluation media file {0 the continuous viewing version.
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14,  The non-fransiiory computer readable medium of claim 10, storing
instructions to:
compare the comparison media file to the evaluation media file to
determine a repeated sequence.
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