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Aspects of the present invention are related to systems, meth-
ods and apparatus for selecting an action when known content
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17 Claims, 4 Drawing Sheets

‘ Initialize detection module T\-MO

Sample stream,
generate fingerprint

TL 420

reference fingerprints

Compare fingerprint with

hv430

Common
action for all
matches?

Single
match?

Select action

associated with all matches

1\430

L
[

‘ Perform selected action

490

]



FIG. 1

100‘ 165
160 ') 190
Program- | ...1010010110... |
stream |...o0100011011... | Multiplexer
source | ...1010010010... |
/120 /170
. ' . /" )
Fingerprint ™ | petector Controller
Generator \
N
10
105 130
Principal-
I::> content
receiver 140
150
Supplementary-
content
receiver

195

')

..1010010110...

..0100011011...

..1010010010...

..1011000010...

yuared ‘SN

910T ‘91 *3ny

¥ 3O 1 1934S

zd 6v€0TH 6 SN



180
198

Controller

200(' 165
160 ')
prog‘ram_ | ...1010010110... |
stream |...0100011011... |
source |...1010010010... |
120 170
et -t
Fingerprint
roomny (] petector —»
N
105 [y

receiver

Supplementary-
content
receiver

)1 0
Principal-
content

FIG. 2

150

Juded 'S'N

910T ‘91 *3ny

¥ J0 T 1394S

zd 6v€0TH 6 SN



U.S. Patent Aug. 16, 2016 Sheet 3 of 4
Object A 300
r_J
Intrg Scene ,0,\1 Sce,ne A2
L 331J 332J
330
Object B { 310
’—/
Intro Scene,B1 chne B2
333J 334J
Object C 320
’_/
Scene Cj Scene,CZ

J

340

J

341

FIG. 3

US 9,420,349 B2




U.S. Patent

400 -y

Aug. 16, 2016

Sheet 4 of 4

US 9,420,349 B2

Initialize detection module

v

Sample stream,
generate fingerprint

Compare fingerprint with
reference fingerprints

—\430

Common
action for all
matches?

470

Select action —L
associated with match|\-460

Select action
associated with all matches

—\-480

Perform selected action

—\-490

FIG.

4



US 9,420,349 B2

1
METHODS AND SYSTEMS FOR
MONITORING A MEDIA STREAM AND
SELECTING AN ACTION

FIELD OF THE INVENTION

Embodiments of the present invention relate generally to
methods and systems for monitoring a media stream and
selecting an action and, in particular, to methods and systems
for monitoring a media stream and selecting an action using a
media-content fingerprint.

BACKGROUND

An ability to provide viewer-selectable interactivity and
other actions in conjunction with still-image, audio and/or
video content may be a desirable capability in a broadcast
system. A required capability in a system intended for this
purpose may be an ability to control activity during disconti-
nuities in program content, for example, commercial breaks,
emergency broadcast interruptions, and other program-con-
tent discontinuities. Existing systems for providing viewer-
selectable interactivity in conjunction with still-image audio
and/or video content may be problematic in many broadcast
environments because of existing systems’ reliance on spe-
cific signaling content in the broadcast stream. No standard-
ized method for conveying such signals is provided across the
multiple broadcast methodologies, for example, cable, terres-
trial, satellite, Internet Protocol, and other broadcast method-
ologies, that may be used to distribute program content. Fur-
thermore, signals that are introduced into a broadcast stream
at one point in a distribution chain may be modified or
removed at a later point in the processing of the broadcast
stream prior to reception by the viewer. Additionally, the
insertion of commercial content into program content may
vary with respect to the timing, duration and identity of the
commercial content during each unique broadcast of a par-
ticular piece of program content and for each method of
broadcast of the program content. Due to this variability,
existing systems may require control signals be inserted spe-
cifically for each presentation of the program content.

Existing still-image/audio/video content recognition sys-
tems may receive still-image/audio/video input and perform a
specified action appropriate to the identity of the still-image/
audio/video content. Existing systems may fail to perform
actions when still-image/audio/video content identification
cannot disambiguate between two or more sources, for
example when two or more still-image/audio/video reference
sources share substantially identical content.

Methods and systems that monitor still-image/audio/video
content and select a specified action to perform when still-
image/audio/video content identification identifies two or
more possible still-image/audio/video sources as substan-
tially identical may be desirable.

SUMMARY

Some embodiments of the present invention relate to meth-
ods, systems and apparatus for monitoring a media stream
and performing an action by receiving a plurality of media
objects, each media object comprising an initial content por-
tion that is substantially identical to the initial content portion
of each of the other media objects in the plurality of media
objects and a subsequent content portion unique to the each
media object; associating an action with the plurality of
media objects; receiving a media stream comprising one of
the plurality of media objects; detecting that the media stream
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contains the substantially identical portion shared by each of
the media objects in the plurality of media objects; and select-
ing the action associated with the plurality of media objects.

One aspect of the present invention teaches creating a set of
reference fingerprints for each of the media objects in a plu-
rality of media objects; associating a unique fingerprint-me-
dia-object identifier with each of the media objects in the
plurality of media objects; adding each of the reference-
fingerprint sets in the plurality of reference-fingerprint sets to
a fingerprint database; providing the fingerprint database to a
fingerprint identifier; creating a fingerprint from a portion of
the content of a received media stream; transmitting the fin-
gerprint to the fingerprint identifier; and receiving from the
fingerprint identifier a response comprising a plurality of
fingerprint-media-objects identifiers identifying each of the
plurality of media objects.

Another aspect of the present invention further teaches
receiving a first media object; the first media object not shar-
ing any substantially identical content with the media objects
in the plurality of media objects; associating a first action with
the first media object; receiving a media stream comprising in
part the first media object; detecting that the media stream
comprises the first media object; and performing the first
action associated with the first media object.

Yet another aspect of the present invention further teaches
creating a first set of reference fingerprints for the first media
object; associating a unique first fingerprint-media-object
identifier with the first media object; adding the first set of
reference fingerprints to a fingerprint database; providing the
fingerprint database to a fingerprint identifier, creating a fin-
gerprint from a portion of the content of the received media
stream; transmitting the fingerprint to the fingerprint identi-
fier; and receiving from the fingerprint identifier a response
comprising a media identifier identifying the first media
object.

Yet another aspect of the present invention teaches receiv-
ing a media stream; generating a fingerprint from a portion of
the content of the media stream; transmitting the fingerprint
to a media identifier system; receiving from the media iden-
tifier system a response comprising a plurality of media iden-
tities matching the fingerprint; and selecting an action appro-
priate to all of the media identities.

The foregoing and other objectives, features, and advan-
tages of the invention will be more readily understood upon
consideration of the following detailed description of the
invention taken in conjunction with the accompanying draw-
ings.

BRIEF DESCRIPTION OF THE SEVERAL
DRAWINGS

FIG. 1 depicts an exemplary system for practicing an
aspect of embodiments of the present invention;

FIG. 2 depicts an alternative embodiment of an exemplary
system for practicing an aspect of embodiments of the present
invention;

FIG. 3 depicts three media objects that comprise a shared,
substantially identical content element and unique content
elements; and

FIG. 4 depicts a flowchart of an exemplary process for
monitoring a media stream and performing actions according
to an embodiment of the present invention.

DETAILED DESCRIPTION OF EXEMPLARY
EMBODIMENTS

Embodiments of the present invention will be best under-
stood by reference to the drawings, wherein like parts are
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designated by like numerals throughout. The figures listed
above are expressly incorporated as part of this detailed
description.

Asused herein, the term “media object” refers to a body of
still-image content, audio content and/or video content. The
still-image, audio and/or video content may be conveyed in
analog form, for example as a frequency-modulated radio-
frequency electromagnetic wave. Alternatively, the still-im-
age, audio and/or video content may be conveyed in digital
form, for example as a stream of numerical values constitut-
ing a Moving Picture Experts Group (MPEG) transport
stream or, as a further example, as a stream of numerical
values constituting a still image. The representation of the
content of amedia object may be ephemeral or durable. When
the representation is durable, for example, as a compact disc
encoding audio content, the content is to be recognized as
distinct from the physical medium embodying the content.

As used herein, the term “media stream” refers to one or
more sequences of one or more media objects, conveyed in
analog or digital form.

As used herein, the terms “program” and “program con-
tent” refer to set of one or more media objects intended to be
consumed by a viewer as a unified entity for entertainment,
diversion, information, education, or other viewer-related
purposes. Program content may be produced by a “program-
mer,” for example, an individual, a group, a commercial com-
pany, a non-profit organization, and other program-content-
production entity. A “series” is a set of programs that share
common thematic, stylistic, and/or structure elements, and
that are intended to be consumed as an artistic whole. Each of
the set of programs in a series is an “episode” of the series.

As used herein, the phrase “secondary content™ refers to
non-program media objects, for example, advertisements,
news items, public service announcements, station identifi-
cation spots, and other non-program content. In a broadcast
system, program content may be presented in a discontinuous
fashion with various objects of secondary content interleaved
within the program content.

As used herein, the phrase “supplementary content” refers
to at least one of audio, video, still images, text, executable
code, and other data intended for utilization with primary
content, for example, program content and secondary con-
tent. Supplementary content may be associated with program
content or with secondary content. Supplementary content
may encode or define an action to be performed. Alterna-
tively, supplementary content may be distributed with pri-
mary content, wherein the distribution constitutes an action.

As used herein, the phrase “media content” refers to the
content of a media object, which may comprise either pro-
gram content or secondary content.

As used herein, the phrase “program stream” refers to a
sequence of analog or digital data comprising program and
secondary content, and possibly including supplementary
content.

As used herein, the phrase “broadcast stream” refers to an
aggregation of one or more program streams.

As used herein, the terms “broadcast” and “broadcasting”
refer to the process of aggregating program content, second-
ary content, and possibly supplementary content into at least
one program stream, aggregating one or more program
streams into a broadcast stream, and delivering the broadcast
stream to one or more entities. Elements of program, second-
ary, and supplementary content may be inserted, removed,
modified, or replaced during the generation and manipulation
ofaprogram stream. A “broadcaster” is an entity that operates
a broadcast system.
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As used herein, the terms “distribute” and “distribution”
refer to the process of delivering a broadcast stream to view-
ers through a physical delivery network. The physical deliv-
ery network may utilize wired, wireless, or a combination of
wired and wireless means. A “distributor” is an entity that
operates a distribution system. A broadcast stream may be
modified during distribution by inserting, removing, modify-
ing, or replacing elements of one or more program streams
within the broadcast stream.

As used herein, the terms “interactive” and “interactivity”
refer to the capability, in a viewing environment, for a viewer
to control the presentation of program, secondary, and/or
supplementary content through direct or indirect manipula-
tion of an interface through a remote control, mouse, key-
board, touch panel, movement recognition camera, micro-
phone and other interface mechanisms.

As used herein, the term “fingerprint” refers to a value or
set of values computed as a condensed mathematical repre-
sentation of the information contained within some subset of
the still-image, audio and/or video content of a media object.

As used herein, the phrase “substantially identical,” when
applied to all or a portion of each of two media objects, means
that, to a human observer, the relevant portions of the media
objects appear identical, are perceived as identical or other-
wise cannot be differentiated, and that, to a media identifier
system, the relevant portions of the media objects cannot be
distinguished and would be identified as being all, or a portion
of, the same media object.

It will be readily understood that the components of the
present invention, as generally described and illustrated in the
figures herein, could be arranged and designed in a wide
variety of different configurations. Thus, the following more
detailed description of the embodiments of the methods, sys-
tems and apparatus of the present invention is not intended to
limit the scope of the invention, but it is merely representative
of the presently preferred embodiments of the invention.

Elements of embodiments of the present invention may be
embodied in hardware, firmware and/or a non-transitory
computer program product comprising a computer-readable
storage medium having instructions stored thereon/in which
may be used to program a computing system. While exem-
plary embodiments revealed herein may only describe one of
these forms, it is to be understood that one skilled in the art
would be able to effectuate these elements in any of these
forms while resting within the scope of the present invention.

Although the charts and diagrams in the figures may show
a specific order of execution, it is understood that the order of
execution may differ from that which is depicted. For
example, the order of execution of the blocks may be changed
relative to the shown order. Also, as a further example, two or
more blocks shown in succession in a figure may be executed
concurrently, or with partial concurrence. It is understood by
those with ordinary skill in the art that a non-transitory com-
puter program product comprising a computer-readable stor-
age medium having instructions stored thereon/in which may
be used to program a computing system, hardware and/or
firmware may be created by one of ordinary skill in the art to
carry out the various logical functions described herein.

The steps of the flowcharts described herein may be per-
formed by software executing on hardware, by specialized
hardware systems, or by a combination of software and spe-
cialized hardware. Certain steps of the flowcharts may be
amenable to manual performance, but in general the flow-
charts represent processes or operations that require hardware
systems for their realization.

Some embodiments of the present invention may comprise
acomputer program product comprising a computer-readable
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storage medium having instructions stored thereon/in which
may be used to program a computing system to perform any
of the features and methods described herein. Exemplary
computer-readable storage media may include, but are not
limited to, flash memory devices, disk storage media, for
example, floppy disks, optical disks, magneto-optical disks,
Digital Versatile Discs (DVDs), Compact Discs (CDs),
micro-drives and other disk storage media, Read-Only
Memory (ROMs), Programmable Read-Only Memory
(PROMs), Erasable Programmable Read-Only Memory
(EPROMS), Electrically Erasable Programmable Read-Only
Memory (EEPROMs), Random-Access Memory (RAMS),
Video Random-Access Memory (VRAMs), Dynamic Ran-
dom-Access Memory (DRAMs) and any type of media or
device suitable for storing instructions and/or data.

FIG. 1 depicts elements of an exemplary system 100 for
practicing an aspect of the present invention. A content source
105 may provide program and/or secondary content compris-
ing one or more media objects to a principal-content receiver
110. When a media object comprising still-image, audio and/
or video content is received at the principal-content receiver
110, either of, any two of, or all three of the still-image, the
audio and the video content may be passed to a fingerprint
generator 120, whereat one or more reference fingerprints
associated with the media object may be generated according
to a fingerprint-generation method known in the art. In alter-
native embodiments, a content source 105 may provide the
one or more reference fingerprints directly to a principal-
content receiver 110. The resulting one or more reference
fingerprints may be stored in a fingerprint database 130. A
unique fingerprint-media-object identifier may associate the
one or more reference fingerprints with the media object from
which they were generated. Content source 105 also may
provide supplementary content to a supplementary-content
receiver 140. The supplementary content may be stored in a
supplementary-content database 150, along with a unique
supplementary-content-media-object identifier that may
associate the supplementary content with the media object. In
some embodiments of the present invention, the unique fin-
gerprint-media-object identifier used within the fingerprint
database 130 to associate the one or more reference finger-
prints with the media object from which they were generated
may be the same as the unique supplementary-content-me-
dia-object identifier used within the supplementary-content
database 150 to associate the supplementary content with the
media object. In alternative embodiments, these identifiers
may be distinct but associated with each other. The supple-
mentary content may specify an action to be taken when
media content is recognized in a broadcast stream 165 created
from a program-stream source 160. Exemplary actions
include providing a Universal Resource Locator (URL) of a
related web page; presenting related web-page content; pro-
viding biographical information about an artist associated
with the media content; providing performance schedule
information, for example, future concert dates, future concert
venues and other schedule information, about an artist asso-
ciated with the media content; displaying images related to
the media content; providing a playlist of related songs, mov-
ies and/or television episodes; providing coupons for related
media content; providing a social-media tag, for example, a
hash-tag and other social-media tags, related to the artist
and/or media content; providing recent social-media content,
for example, tweets related to the media content and/or artist;
and posting the identity ofthe artistto a social-media website,
for example, Facebook and other social-media websites.
When the identified media content is one of several possible
episodes of a unique television series, further exemplary
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actions may include providing a schedule for future episodes
of the series; playing related media content, for example, a
promotion for the series and other related media content;
creating record events to record future episodes of the series
when broadcast; and creating reminder events to notify when
future episodes of the series are broadcast.

A portion of the broadcast stream 165 may be monitored by
a detector 170. The detector 170 may pass either of, any two
of, or all three of the still-image content, the audio content and
video content from the broadcast stream to the fingerprint
generator 120. The resulting fingerprints generated from the
broadcast stream may be compared with the one or more
reference fingerprints from the fingerprint database 130.
When a match is found, the detector 170 may produce a first
control signal that may be passed to a controller 180, along
with the unique fingerprint-media-object identifier associated
with the matched reference fingerprint. Upon receiving the
first control signal, the controller 180 may use the unique
fingerprint-media-object identifier to extract supplementary
content associated with the principal content from supple-
mentary-content database 150, and the controller 180 may
activate a multiplexer 190 to insert the extracted supplemen-
tary content into the broadcast stream 165, thereby producing
an enhanced broadcast stream 195. In an exemplary embodi-
ment, the supplementary content may be an interactive appli-
cation associated with the primary content. Once a match has
been found, the detector 170 continues to monitor the broad-
cast stream 165, generating fingerprints and comparing the
generated fingerprints with the one or more reference finger-
prints from the fingerprint database 130. When the detector
170 fails to find a match, the detector 170 may generate a
second control signal that may be passed to the controller 180.
Upon receiving the second control signal, the controller 180
may deactivate the multiplexer 190 to no longer insert the
extracted supplementary content into the enhanced broadcast
stream 195.

Exemplary system 100 in FIG. 1 incorporates detector 170
which performs a specific action upon recognition of primary
content within program stream 165, namely communicating
with controller 180 to accomplish the injection of supplemen-
tary content from database 150 into broadcast stream 165.

FIG. 2 depicts an alternative exemplary embodiment of a
system 200 configured to practice an aspect of the present
invention. In FIG. 2, controller 180 may perform an action
through an external controller 198. The action may be any
action relevant to the occurrence of recognized content within
broadcast stream 165. For example, controller 180 may pro-
vide metadata to an external logging system upon recognition
of'a specific piece of content within broadcast stream 165, the
metadata being retrieved from supplementary content data-
base 150. The action performed through an external control-
ler 198 may be specified by supplementary content stored in
supplementary-content database 150.

Some instances of principal content may not allow for
unique identification by system 100, 200. FIG. 3 shows an
exemplary case of three media objects 300, 310, 320, two
media objects 300, 310 that share a substantially identical
introductory section, but differ in later portions of the content,
and a third media object 320 differing from both other media
objects 310, 320. In this example, media object A 300 com-
prises substantially identical introductory section 330, a first
scene Al 331, and a second scene A2 332. Media object B 310
comprises substantially identical introductory section 330, a
first scene B1 333, and a second scene B2 334. Because media
object A 300 and media object B 310 share a substantially
identical introductory section 330, any fingerprints generated
from the substantially identical introductory section 330
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could not be used to differentiate between the two pieces of
content 300, 310. This situation arises because a media iden-
tification system, when presented with the content of media
object 300 or media object 310, cannot determine whether
introductory section 330 arises from media object A 300 or
media object B 310, and so may provide a multiple identifi-
cation naming both media object A 300 and media object B
310. However, the fingerprints for the substantially identical
introductory section 330 could be used to differentiate either
media object A 300 or media object B 310 from media object
C 320, which comprises a first scene C1 340 and a second
scene C2 341.

In accordance with an aspect of the present invention, an
embodiment of exemplary system 100 may receive two or
more media objects 300, 310 comprising principal content,
the initial content portion 330 of which is substantially iden-
tical among the two 300, 310 or more media objects, wherein
the two or more media objects 300, 310 may be associated
with a single instance of supplementary content received at
supplementary content receiver 140. The two or more media
objects 300, 310 may be provided to the fingerprint generator
120, and the resulting sets of one or more reference finger-
prints may be stored in fingerprint database 130. The com-
monly-associated supplementary content may be stored in
supplementary content database 150 and may be associated
with each of the two or more unique fingerprint-media-object
identifiers used within the fingerprint database 130 to identify
the two or more sets of one or more fingerprints generated
from the two or more media objects 300, 310. In this embodi-
ment, detector 170 may receive a portion of broadcast stream
165, pass either of, any two of, or all three of still-image
content, audio content and video content from the broadcast
stream to the fingerprint generator 120, and compare the
resulting fingerprints with the two or more sets of one or more
reference fingerprints from the fingerprint database 130.
Detector 170 may find a multiple match, wherein the resulting
fingerprints match reference fingerprints from two or more
sets of reference fingerprints. Detector 170 may provide the
multiple match data to controller 180, and controller 180 may
use the two or more unique fingerprint-media-object identi-
fiers to determine that supplementary content database 150
contains a single instance of supplementary content associ-
ated with all of the two or more unique fingerprint-media-
object identifiers. In this circumstance, controller 180 may
activate a multiplexer 180 to insert the extracted supplemen-
tary content into the broadcast stream 165, thereby producing
an enhanced broadcast stream 195. In an exemplary embodi-
ment, the supplementary content may be an interactive appli-
cation appropriate to each of the two or more media objects
300, 310. In an alternative embodiment 200, controller 180
may perform an action appropriate to the two or more unique
fingerprint-media-object identifiers through an external con-
troller 198.

Once a multiple match has been found, the detector 170
may continue to monitor the broadcast stream 165, generating
fingerprints and comparing the generated fingerprints with
the two or more sets of one or more reference fingerprints
from the fingerprint database 130. During this period, detec-
tor 170 may find single or multiple matches within the two or
more sets of one or more reference fingerprints from the
fingerprint database 130. When the detector 170 fails to find
any match, the detector 170 may generate a second control
signal that may be passed to the controller 180. Upon receiv-
ing the second control signal, the controller 180 may deacti-
vate the multiplexer 190 to no longer insert the extracted
supplementary content into the enhanced broadcast stream
195.
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As an example of how the system 100 of FIG. 1 or the
system 200 of FIG. 2 might be utilized, a multiple systems
operator (MSO) may desire to distribute an interactive appli-
cation on a broadcast channel whenever one of a series of
promotional commercials is aired. The schedule for airing the
commercials may not be known to the MSO. The system 100
may be deployed in the MSO central distribution center,
where a broadcast stream may be monitored to identify when
content from one of the series of promotional commercials
occurs. Some of the commercials may share a substantially
identical introductory section, whereas others of the commer-
cials may be entirely unique in their content. When the broad-
cast stream content is fingerprinted and the fingerprints for-
warded to a fingerprint detector 170, multiple or single
matches may be found, depending on whether a specific
commercial being aired does or does not share substantially
identical content with other commercials in the set. Regard-
less of whether multiple or single matches are found, the same
interactive application may be incorporated into the broadcast
stream for reception and execution at viewer premises. The
current invention accomplishes this task as described herein.

The systems 100, 200 depicted in FIG. 1 and FIG. 2 are
intended to be exemplary, and one skilled in the art will
recognize that many details and aspects of systems 100, 200
could be modified or altered without departing from the spirit
and scope of the present invention. For example, in some
embodiments of the present invention, principal content and
supplementary content may come from the same source 105.
In alternative embodiments, principal content and supple-
mentary content may come from different sources (not
shown). In some embodiments of the present invention, prin-
cipal content and/or supplementary content may be received
in tangible form. In alternative embodiments, principal and/or
supplementary content may be received in intangible and
evanescent form. In some embodiments of the present inven-
tion, content may be transported via physical media, for
example, tape, disk, memory card, and other physical trans-
portation means. In alternative embodiments of the present
invention, content may be provided as evanescent digital or
analog signals transmitted via wired or wireless communica-
tion means.

In some embodiments of the present invention, the finger-
print generator 120 may be realized as a single system acces-
sible to both the principal-content receiver 110 and the detec-
tor 170. In alternative embodiments of the present invention
(not shown), the fingerprint generator 120 may be realized as
two separate implementations of fingerprint generator
instances operating at different locations. In some embodi-
ments of the present invention, the process of generating and
storing reference fingerprints may occur at a time and/or
place distinct from the time and/or place of the operation of
the detector 170. The reference fingerprint database 130 for
storing reference fingerprints may be implemented as a flat
file stored on a physical medium, as a relational database
implemented on a central server computer, as a virtual data-
base implemented using cloud storage techniques, or by other
equivalent methods well known in the art. Similarly, the
supplementary-content database 150 may be implemented as
a flat file, as a relational database, as a virtual database, or by
other data storage and retrieval means well known in the art.
In some embodiments of the present invention, the principal-
content receiver 110 and supplementary-content receiver 140
may be realized as a single module. In alternative embodi-
ments, the principal-content receiver 110 and the supplemen-
tary-content receiver 140 may be realized as separate mod-
ules. In some embodiments of the present invention, the
fingerprint database 130 and the supplementary-content data-
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base 150 may be realized as separate databases. In alternative
embodiments of the present invention, the fingerprint data-
base 130 and the supplementary-content database 150 may be
realized as a single database. The unique identifier associated
with principal content and supplementary content may be
provided by content source 105, or may be generated by
principal content receiver 110, by supplementary content
receiver 140, or by a separate unique identifier generator (not
shown).

In some embodiments of the present invention, the pro-
gram-stream source 160 may be a singular entity. In alterna-
tive embodiments, the program-stream source 160 may be
multiple entities, each providing one or more content streams.
The program stream 165 may be communicated via a wired or
wireless network, and the program stream 165 may be com-
municated in digital or analog representation. The detector
170 and the controller 180 may be located in proximity to, or
distant from, the program stream source 160, and/or the mul-
tiplexer 190, and/or each other. Monitoring of the program
stream 165 may be performed by any of the well-known
monitoring means known in the art, for example, electronic
sampling; reception of unicast, multicast, or broadcast inter-
net protocol traffic on a wired or wireless digital network;
antenna reception of wireless electromagnetic signals; and
other means known in the art. Communication between the
detector 170 and the controller 180, and between the control-
ler 180 and the multiplexer 190, may be by any conventional
wired or wireless means known in the art.

While FIG. 1 and FIG. 2 depict only a single instance of
each element of system 100, 200 this is not a limitation of the
present invention. In alternative embodiments, other system
topologies may be utilized that fall within the spirit and scope
of the present invention. For example, a principal-content
receiver 110 may communicate with multiple fingerprint gen-
erators (one shown) 120; likewise, multiple principal-content
receivers (one shown) 110 may communicate with a single
fingerprint generator 120. A principal-content receiver 110
may store fingerprints in multiple fingerprint databases (one
shown) 130; likewise, multiple principal-content receivers
(one shown) 110 may store fingerprints in a single fingerprint
database 130. A supplementary-content receiver 140 may
store supplementary content in multiple supplementary-con-
tent databases (one shown) 150; likewise, multiple supple-
mentary-content receivers (one shown) 140 may store supple-
mentary content in a single supplementary-content database
150. A detector 170 may communicate with a multiple fin-
gerprint generators (one shown) 120; likewise multiple detec-
tors (one shown) 170 may communicate with a single finger-
print generator 120. A detector 170 may communicate with
multiple fingerprint databases (one shown) 130; likewise,
multiple detectors (one shown) 170 may communicate with a
single fingerprint database 130. A controller 180 may com-
municate with multiple supplementary-content databases
(one shown) 150; likewise, multiple controllers (one shown)
180 may communicate with a single supplementary-content
database 150. A detector 170 may monitor multiple program
streams (one shown) 165; likewise, multiple detectors (one
shown) 170 may monitor a single program stream 165. A
detector 170 may communicate with a multiple controllers
(one shown) 180; likewise, multiple detectors (one shown)
170 may communicate with a single controller 180. A con-
troller 180 may communicate with multiple multiplexers (one
shown) 190; likewise multiple controllers (one shown) 180
may communicate with a single multiplexer 190. The inser-
tion of supplementary content may be performed multiple
times on a single program stream, in parallel, in series, or as
a combination of series and parallel operations. A controller
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180 may communicate with multiple external controllers
(one shown) 198; likewise, multiple controllers (one shown)
180 may communicate with a single external controller 198.
The foregoing list is not intended to be exhaustive of the
possible alternative embodiments of system 100, but is exem-
plary of a range of implementations that fall within the spirit
and scope of the present invention.

FIG. 4 depicts a flowchart of an exemplary process 400,
according to embodiments of the present invention, to be
executed in a detector 170 of exemplary system 100, 200. At
a step 410, the detection module may be initialized. At a
further step 420, samples may be extracted from a broadcast
stream 165, and a fingerprint may be generated from the
samples, for example, by means of a fingerprint generator
120. The samples may be taken, for example, from a still-
image stream, from a video stream, from an audio stream, or
from both video and audio streams. The fingerprints, for
example, may be computed from and may represent a single
field of video, a single frame of video, a series of sequential
audio samples, or other data taken from the broadcast stream.
At a further step 430, the generated fingerprint may be com-
pared with a plurality of reference fingerprints, for example,
those extracted from a fingerprint database 130. At a further
step 440, a determination may be made whether the generated
fingerprint matches a reference fingerprint. If no match is
found 442, execution may return to a step 420.

If at a step 440 a match is found 444, at a further step 450
a determination may be made whether the match is a single
match. Ifthe match is a single match 454, at a further step 460
an action that is associated with the single match may be
selected. If at a step 450, a multiple match is found 452, ata
further step 470, a determination may be made whether a
common action is associated with all the multiple matches
found at a step 430. If a common action is not associated with
all the multiple matches 472, execution may return to a step
420. If a common action is associated with all the multiple
matches 474, at a further step 480, an action that is associated
with all the multiple matches may be selected. Following
selection of an action at a step 460 or a step 480, at a step 490,
a selected action may be performed. Following performance
of'the selected action at a step 490, execution may returnto a
step 420.

The terms and expressions which have been employed in
the foregoing specification are used therein as terms of
description and not of limitation, and there is no intention in
the use of such terms and expressions of excluding equiva-
lence of the features shown and described or portions thereof,
it being recognized that the scope of the invention is defined
and limited only by the claims which follow.

What is claimed is:

1. A method for monitoring a media stream and selecting
an action, the method comprising:

prior to receiving a media stream:

receiving a plurality of media objects, each media object
comprising a temporally first-received initial content
section that is substantially identical to the temporally
first-received initial content section of each of the
other media objects in the plurality of media objects
and a subsequently received content section unique to
the each media object; and
associating an action with the plurality of media objects;
receiving a media stream comprising one of the plurality of
media objects;

detecting that the media stream comprises the substantially

identical initial content section; and

selecting the action associated with the plurality of media

objects.
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2. The method of claim 1, the method further comprising:

performing the selected action.

3. The method of claim 1, the method further comprising:

creating a set of reference fingerprints for each of the media

objects in the plurality of media objects, thereby produc-
ing a plurality of reference-fingerprint sets;

associating a unique fingerprint-media-object identifier

with each of the plurality of media objects;

adding each reference-fingerprint set in the plurality of

reference-fingerprint sets to a fingerprint database;
providing the fingerprint database to a fingerprint identi-
fier;

generating a fingerprint from a portion of the content of the

received media stream;

transmitting the fingerprint to the fingerprint identifier; and

receiving from the fingerprint identifier a response com-

prising a plurality of fingerprint-media-object identifiers
identifying each of the media objects in the plurality of
media objects.

4. The method of claim 1, the method further comprising:

receiving a first media object, the first media object not

sharing any substantially identical content with the
media objects in the plurality of media objects;
associating a first action with the first media object;
receiving a second media stream comprising the first media
object;

detecting that the second media stream comprises the first

media object; and

selecting the first action.

5. The method of claim 4, the method further comprising:

creating a set of reference fingerprints for the first media

object;

associating a unique first fingerprint-media-object identi-

fier with the first media object;

adding the set of reference fingerprints to a fingerprint

database;

providing the fingerprint database to a fingerprint identi-

fier;

generating a fingerprint from a portion of the content of the

received second media stream;

transmitting the fingerprint to the fingerprint identifier; and

receiving from the fingerprint identifier a response com-

prising the first fingerprint-media-object identifier iden-
tifying the second media object.

6. The method of claim 1, wherein the action is an action
selected from the group consisting of providing a URL of a
related web page, presenting a related web-page content,
providing a biographical information about an artist, provid-
ing a performance-schedule information, displaying an
image, providing a playlist, providing a coupon, providing a
social-media tag, providing a recent social-media content,
posting an identity of an artist to a social-media website,
providing a schedule for a future episode of a television
series, playing a related media content, creating a record
event to record a future episode of a television series and
creating a reminder event to notify when a future episode of a
television series is broadcast.

7. A method for monitoring a media content and selecting
an action, the method comprising:

receiving a media stream;

generating a fingerprint from a portion of the content of the

media stream;

transmitting the fingerprint to a media identifier system;

receiving from the media identifier system a response com-

prising a plurality of fingerprint-media-object identifiers
associated with a plurality of media objects, wherein a
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reference fingerprint associated with each media object
in the plurality of media objects substantially matches
the fingerprint; and

selecting an action based on the plurality of fingerprint-
media-object identifiers.

8. The method of claim 7, the method further comprising:

performing the selected action.

9. The method of claim 7, wherein the selected action is an
action selected from the group consisting of providing a URL
of'a related web page, presenting a related web-page content,
providing a biographical information about an artist, provid-
ing a performance-schedule information, displaying an
image, providing a playlist, providing a coupon, providing a
social-media tag, providing a recent social-media content,
posting an identity of an artist to a social-media website,
providing a schedule for a future episode of a television
series, playing a related media content, creating a record
event to record a future episode of a television series and
creating a reminder event to notify when a future episode of a
television series is broadcast.

10. The method of claim 7, wherein the selecting an action
based on the plurality of fingerprint-media-object identifiers
comprises:

using each fingerprint-media-object identifier in the plu-
rality of fingerprint-media-object identifiers to deter-
mine an associated supplementary content; and

when each of the associated supplementary contents is a
single instance of supplementary content, selecting the
action based on the single instance of supplementary
content.

11. The method of claim 10 further comprising:

inserting the single instance of supplementary content into
the received media stream,

thereby producing an enhanced broadcast stream.

12. The method of claim 10, wherein the selected action is
an action specified in the single instance of supplementary
content.

13. A system for monitoring a media stream and selecting
an action, the system comprising:

a media object receiver module configured to receive a
plurality of media objects comprising at least one of
still-image content, audio content and video content,
each media object comprising a temporally first-re-
ceived initial content section that is substantially identi-
cal to the temporally first-received initial content section
of each of the other media objects in the plurality of
media objects and a subsequently received content sec-
tion unique to the each media object;

an association module configured to associate an action
with the plurality of media objects;

a media stream receiver module configured to receive a
media stream comprising one of the plurality of media
objects;

a detector module configured to detect that the media
stream contains at least the the substantially identical
initial content section; and

a selector module configured to select an action associated
with each of the plurality of media content.

14. The system of claim 13, further comprising:

an execution module configured to perform the selected
action.

15. The system of claim 13, wherein the action is an action
selected from the group consisting of providing a URL of a
related web page, presenting a related web-page content,
providing a biographical information about an artist, provid-
ing a performance-schedule information, displaying an
image, providing a playlist, providing a coupon, providing a
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social-media tag, providing a recent social-media content,
posting an identity of an artist to a social-media website,
providing a schedule for a future episode of a television
series, playing a related media content, creating a record
event to record a future episode of a television series and
creating a reminder event to notify when a future episode of a
television series is broadcast.
16. The system of claim 13, further comprising:
an identifier module configured to assign a unique finger-
print-media-object identifier to a media object.
17. The system of claim 16, the system further comprising:
a fingerprint module configured to compute a plurality of
reference fingerprints from the content of a media
object; and
a first database module configured to:
receive the plurality of reference fingerprints and the
unique fingerprint-media-object identifier;

14

associate the plurality of reference fingerprints and the
unique fingerprint-media-object identifier, and

store and retrieve the plurality of reference fingerprints,
the unique fingerprint-media-object identifier, and the
association between the plurality of reference finger-
prints and the unique fingerprint-media-object iden-
tifier;

wherein the detector module is further configured to:

generate a first fingerprint from at least one of a received
still-image content, a received audio content and a
received video content in the media stream;

compare the first fingerprint with the plurality of refer-
ence fingerprints retrieved from the first database
module; and

determine whether the first fingerprint matches one or
more fingerprints in the plurality of reference finger-
print.





