09/032993 A2 | VK Y00 OO R

—

=

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date
12 March 2009 (12.03.2009)

‘ﬂb’ A0 O

(10) International Publication Number

WO 2009/032993 A2

(51) International Patent Classification:
GO6Q 30/00 (2006.01)

(21) International Application Number:
PCT/US2008/075359

(22) International Filing Date:
5 September 2008 (05.09.2008)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:
1899/DEL/2007
11/877,008

IN
Us

7 September 2007 (07.09.2007)
23 October 2007 (23.10.2007)

(71) Applicant (for all designated States except US): YAHOO!
INC. [US/US]; 701 First Avenue, Sunnyvale, California
94089 (US).

(72) Inventor; and

(75) Inventor/Applicant (for US only): SENGAMEDU,
Srinivasan H. [IN/IN]; 31 (Old No 12) East Park Road,
(Between 16th and 17th Cross), Malleswaram 560 003
(IN).

(74) Agents: THOMAS, Julia, A. et al.; 2055 Gateway Place,
Ste. 550, San Jose, California 95110 (US).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AOQ, AT, AU, AZ,BA, BB, BG, BH, BR, BW, BY, BZ, CA,
CH, CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE,
EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID,
1L, IN, IS, JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK,
LR, LS, LT, LU, LY, MA, MD, ME, MG, MK, MN, MW,
MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL, PT,
RO, RS, RU, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TJ,
™™, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM,
ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB,GR, HR, HU, IE, IS, IT, LT, LU, LV, MC, MT, NL,
NO, PL, PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG,
CIL, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:
without international search report and to be republished
upon receipt of that report

(54) Title: DELAYED ADVERTISEMENT INSERTION IN VIDEOS

FIG.1
104 11
Shot -
Boundary Advertisement
Detection Inventory
Visual l (Shot breaks) l
isual
102 feanres) . 106 (Logical insertion points) , ll)Li;ital 114
v | Scale-space Program Qutput
gli%l:o CAudio track) Analysis Insertion Video 118
l— @laer Bookmarking
interaction)
(Object detection) 108 (Ad matching cues)
Logical v l
Segment
Analysis. 116 120
References
User for later
review
(Video streamm)

(57) Abstract: A method for achieving uninterrupted interactivity for user watching a video yet clicking on an advertisement is
provided. A method for delayed interactivity is provided herein. Delayed interactivity is implemented in the form of delayed inser-
tions. When a user clicks on an object in hypervideo, presentation of or any action on the related information is deferred rather than
played immediately. Delayed interactivity also is implemented in the form of video bookmarks. When a user clicks on an actual
advertisement, related information is stored, i.e., bookmarked, along with video content. In this way, the user can pursue the related
information at a later time and at the user’s convenience.



WO 2009/032993 PCT/US2008/075359

PATENT APPLICATION

FOR

DELAYED ADVERTISEMENT INSERTION IN VIDEOS

INVENTOR:

SRINIVASAN H. SENGAMEDU

PREPARED BY:

HICKMAN PALERMO TRUONG & BECKER LLP
2055 GATEWAY PLACE, SUITE 550
SAN JOSE, CALIFORNIA 95110
(408) 404-1080



WO 2009/032993 PCT/US2008/075359

DELAYED ADVERTISEMENT INSERTION IN VIDEOS

FIELD OF THE INVENTION
[0001] The present invention relates to multimedia processing and, more

particularly, to interactive video processing.

BACKGROUND
[0002] Videos and video advertisements are the next wave of technologies on the
Internet. This phenomenon has several dimensions: broadband network connections
making video viewing possible on the Internet, advertisements displayed in video
format, popularity of user generated video content, contextual advertisements, etc.
[0003] The notion of advertisement insertion in videos is an area of interest.
More specifically, the notion of advertisement insertion in user-generated video
content is of interest as well as the notion of advertisement insertion in premium
content. Premium content refers to content created by a professional for a
professional purpose, such as content from a commercial movie.
[0004] The points in a video program stream where a switch can be made to
another program are referred to herein as insertion points. When the program to be
inserted is an advertisement, the insertion points are referred to herein as
advertisement insertion points. Presently, advertisement insertion points in premium
content are determined manually.
[0005] A dominant theme of the Internet is interactivity. Users now expect
advertisements on the Internet to be interactive or clickable. A clickable video is
referred to as a hypervideo. The clickable regions on a hypervideo are referred to as
video hotspots. Hence, hypervideo is based on the premise that regions or objects in a
video should be made clickable. Just as a user clicks hypertext, a user clicking on a
hotspot can lead to new or further information. Typically, such information is in the
form of video, web page, email address, and so on.
[0006] It should be appreciated that video viewing is a temporal experience for
the user. That is, typically, the video has a beginning, middle, and end. A user starts
the video at the beginning and plays the video through until the end. Consider a
situation where, in addition to a video playing on a display, a link to an advertisement
video, advertisement web page, or the like is presented to a user. The user may be

interested in clicking the hotspot or the link to the web page, etc. However, if the user
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clicks the hotspot or the link to the web page, then the advertisement video associated
to the hotspot or the web page associated with the link is immediately displayed to the
user. The displaying video advertisement or the displayed web page and the like
necessarily interrupt or disturb in some manner the user’s temporal experience of
viewing the video stream. For example, the video advertisement can temporarily
replace the video which the user was watching, until the video advertisement is
finished. In another example, the video advertisement can be played on a different
region on the display, while the first video stream continues to play. It should be
appreciated that clicking a hotspot or link to a web page interrupts the temporal
experience of the user watching the video stream. It may even be that the user is
interested in viewing the advertisement or in linking to an associated web page.
However, most likely, the user is more interested in the presently displaying video
stream. Hence, it should be appreciated that in certain configurations where videos
are clickable for playing an advertisement or a link is presented, a user typically will
not click the videos hotspots or the link to the advertisement. The user typically does
not want to interrupt the video. Clicking the video or the video advertisement is likely
to result in loss of continuity.

[0007] Google™ recently introduced an overlay advertisement format (“overlay
ad format™) as an interactive indicator. The functionality of Google’s overlay ad
format is described in The New York Time’s online article, “Google Aims to Make
YouTube Profitable With Ads” by Miguel Helft, dated August 22, 2007. In the
article, the advertisement appears 15 seconds after a user begins to watch a video clip.
The advertisement overlays the bottom fifth of the user’s screen. The overlay is
similar to headline tickers displayed during television news programs. With the
advertisement overlay, the user can ignore overlay and it will disappear after about 10
seconds. The user can close the advertisement overlay. Or, the user can click on the
advertisement overlay. When the user clicks on the advertisement overlay, the video
the user was watching stops and a video advertisement associated with the
advertisement overlay starts playing. When the advertisement finishes playing, or if
the user clicks on a box to close the advertisement, then the original video resumes
playing from the point where it had stopped playing.

[0008] The approaches described in this section are approaches that could be
pursued, but not necessarily approaches that have been previously conceived or

pursued. Therefore, unless otherwise indicated, it should not be assumed that any of
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the approaches described in this section qualify as prior art merely by virtue of their
inclusion in this section.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] The present invention is illustrated by way of example, and not by way of
limitation, in the figures of the accompanying drawings and in which like reference
numerals refer to similar elements and in which:

[0010] Fig. 1 is a schematic diagram showing components of an embodiment of a
delayed interactive video architecture;

[0011] Fig. 2 is a flow diagram showing a video player script according to an
embodiment; and

[0012] Fig. 3 is a block diagram that illustrates a computer system upon which an
embodiment may be implemented.

DETAILED DESCRIPTION

[0013] In the following description, for the purposes of explanation, numerous
specific details are set forth in order to provide a thorough understanding of the
present invention. It will be apparent, however, that the present invention may be
practiced without these specific details. In other instances, well-known structures and
devices are shown in block diagram form in order to avoid unnecessarily obscuring
the present invention.

[0014] A method and process for achieving uninterrupted interactivity for a user
watching a video and yet clicking on the video or an advertisement is provided. A
method and process for delayed interactivity is provided herein. In an embodiment,
delayed interactivity is implemented in the form of delayed insertions. When a user
clicks on an object in hypervideo, presentation of or any action on the related
information is deferred rather than played or presented immediately. In an
embodiment, to achieve deferred action resulting from a click in hypervideo,
advertisements are placed at logical insertion points. An example of a logical
insertion point for inserting an advertisement in a movie video is a point
corresponding to a scene change.

[0015] Delayed interactivity also is implemented in the form of video bookmarks.
When a user clicks on a hypervideo or when a user clicks on an actual advertisement,
related information is stored, i.e., bookmarked. In an embodiment, the related

information is stored along with video content. By bookmarking related information,
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the user can pursue the related information at a later time and at the user’s
convenience.

AN EXAMPLE
[0016] For example, a user can be watching a video on James Bond and click on
the car that James Bond is driving because the user desires information on the car.
However, under some previous approaches, clicking the car that James Bond is
driving interrupts the flow of the James Bond video. The essence of a video such as
the James Bond video and many other types of videos is temporal in nature. Hence,
any interactive paradigm for video should not conflict with the temporal continuity of
the video.
[0017] If the ardent James Bond fan is indeed interested in the contraptions James
Bond uses, such as James Bond’s car, then interaction should be permitted. However,
the interaction should not immediately interrupt the flow of video. In an embodiment,
delayed interactivity is applied so as not to interrupt immediately the flow of the
James Bond video. Delayed interactivity herein means the user interacts with, e.g.,
clicks on, a video, and the effect of the interaction is delayed.
[0018] In an embodiment, the amount of delay is application-specific. In an
embodiment, the relevant information is played at a next available advertisement
point. In another embodiment, the interaction is bookmarked. When a user
bookmarks the interaction, the user can view the information at a later time and at the
user’s convenience.
[0019] As an example, if the user clicks on James Bond’s car, a URL and an 800
phone number can be stored on the user’s machine in a file. At a later point in time,
the user may desire to link to the URL or perhaps call the 800 phone number. At that
later point in time, the user retrieves the bookmark. That is, the user, through normal
file access operations, opens the file and links to the URL or calls the 800 phone
number. It should be appreciated that a bookmark can be retrieved in any number of
ways. For example, a bookmark can be retrieved automatically based on a
predetermined timer. In another implementation, the URL and the 800 phone number
are added to a file already created on the client’s machine. In this embodiment, the
file contains a list of bookmarks. At the later point in time, the user, through normal
user interface functionality, opens the file which displays the list of bookmarks and

retrieves the bookmark of interest from the list.
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[0020] Two implementations of delayed interactivity, delayed insertion and video

bookmarks, are described in further detail hereinbelow.

DELAYED ADVERTISEMENT INSERTION IN VIDEOS
[0021] In an embodiment, a collection of advertisement points are provided.
Advertisement points are points in a video stream that divide the video stream into
logical segments from a user’s perspective. An advertisement point is a logical place
in the video stream where an advertisement video or other related information can be
inserted.
[0022] In an embodiment, a technique is used in determining the collection of
advertisement points. The technique is shot boundary detection coupled with scale
space analysis (SSA). A shot is an uninterrupted sequence of frames captured through
continuous camera motion. The transition from one shot to another shot can be abrupt
or gradual, resulting in a shot boundary. It is logical that an advertisement should not
be played while a shot is still on. Hence, in an embodiment, shot boundaries are used
as in part as a basis for locating advertisement placement positions. The scale-space
analysis technique analyzes a signal at multiple scales giving robustness to false
breaks arising from temporally local changes like sudden flash lights, impulse noise,
etc. Furthermore, SSA has the power to group similar shots, bringing out only
significant scene transitions.
[0023] Shot boundary detection is an extensive research area. A number of
techniques have been devised to find shot boundaries. For example, C. Cai, K. M.
Lam, and Z. Tanb, in “TRECVID2005 Experiments in The Hong Kong Polytechnic
University: Shot Boundary Detection Based on a Multi-Step Comparison Scheme,”
and in “TRECVID Workshop, NIST Special Publication, 2005,” describe a shot
boundary detection technique using multi-step frame comparison. Each of these
documents is incorporated herein in its entirety by this reference thereto.
[0024] An example scale-space analysis technique is described by M. Slaney, D.
Ponceleon, and J. Kaufman, “Multimedia edges: finding hierarchy in all dimensions,”
in Proceedings of the Ninth ACM international conference on Multimedia, pages 29—
40, 2001, the entirety of which is incorporated herein by this reference thereto. M.
Slaney, D. Ponceleon, and J. Kaufman essentially describe a framework for
segmenting video by analyzing audiovisual properties at multiple scales.

Segmentation boundaries are described as significant global transitions in the video.
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[0025] As can be gleaned from the above, detecting shot breaks is simply a first
step in identifying advertisement insertion positions, as not all shot breaks are suitable
candidates for advertisement placement. For example, a dialog between two actors in
a movie keeps the camera shifting focus from one actor to other, resulting in several
shot breaks within a single dialog. However, placing an advertisement at any of such
insertion points (shot breaks) is inappropriate and will only irritate the audience.
Hence, it is desirable to apply the notion of scene breaks which will reject within-
scene shot breaks to retain only the breaks representing significant transitions between
different scenes. In an embodiment, retaining the breaks representing significant
transitions between different scenes can be achieved by filtering the output of the shot
boundary technique using scale-space analysis as discussed hereinabove.

[0026] Furthermore, in another embodiment, video content analysis is used to
identify appropriate advertisements to correspond to the advertisement points. For
example, an identified advertisement can be based in part on anticipated user interests.
If a user clicks on an object while viewing a video, then the user’s interest is clear.
From the clear indication that the user is interested in the object, an appropriate
advertisement is identified. The identified advertisement is not necessarily played at
the time the user clicks on the object. Instead, the identified advertisement is played
at the next available sensible advertisement point. In this manner of playing the
identified advertisement at the next sensible advertisement point, the continuity of the
video and the temporal nature of the video are preserved.

[0027] It should be appreciated that as a user gains more experience with the
result of delayed advertisement insertion, the user becomes more confident that the
requested information of the user and/or the showing of the advertisement will occur
at an appropriate time, as opposed to the display of the requested information and/or
advertisement interrupting the video. Hence, as the user’s confidence solidifies or
increases, the user is inclined to click on hypervideos or video advertisements more

frequently.

BOOKMARKING IN VIDEOS
[0028] An embodiment of video bookmarking can be described by way of
example as follows. A user clicks on a hotspot on a hypervideo. In response, a
corresponding video advertisement containing a URL is played—not necessarily

immediately, but at the next appropriate advertisement point. A hotspot is a region on
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a video display that is selectable in some manner, such as through mouse clicking. In
this example, the user does not desire to link to the URL that is displayed in the video
advertisement. It may be that the user does not desire to visit the web page associated
with the URL at that time. Nevertheless, in this example, information in the video
advertisement, as well as information relating to the URL and the corresponding web
page, is important to the user. Hence, in this example and according to an
embodiment, the act of clicking on the URL hotspot results in the saving of the
information related to the video advertisement, the URL, and the associated web page.
[0029] The act of saving the information related to a video stream and other
related information, such as the URL, is referred to as “bookmarking” the
information. In an embodiment, the information to be bookmarked can be obtained
from an associated data file or data stream. An example of an associated data stream
is an XML stream. In an embodiment, a bookmark can contain URLSs, phone
numbers, digital images, and the like. In another embodiment, a bookmark can be
added to a pre-existing list of bookmarks.

[0030] Bookmarks are retrievable at the user’s convenience. Bookmarks can be
retrievable at a later point in time than from when the bookmark was stored. In one
embodiment, the user retrieves a bookmark through normal file system operations,
such as by opening a bookmark file stored locally or remotely. In another
embodiment, a bookmark can be retrieved by the user opening a list of bookmarks
and selecting the bookmark of interest by, for example, normal file system operations

or by normal user interface functionality.

AN EXEMPLARY DELAYED INTERACTIVITY ARCHITECTURE
[0031] An example delayed interactivity architecture is described with reference
to Fig. 1. Fig. 1 is a schematic diagram showing components of an embodiment of a
delayed interactive video system and process. Initially, ad insertion points are
selected using a combination of shot boundary detection and scale-space analysis of
the video. The detected advertisement insertion points divide the video into logical
segments. The segments are analyzed to determine various factors. For example, the
presence of brands or celebrities can be determined. The presence of brands or
celebrities can help create metadata for choosing contextual advertisements. In one
embodiment, the advertisement positions coupled with the created metadata are sent

to a program insertion module where appropriate advertisements are inserted in the
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video. The insertion can be based on pre-determined business rules as well as
automatically generated metadata. It should be appreciated that in other
embodiments, the process of generating metadata and the advertisement insertion
process can be done by separate vendors. When the user is watching the video, the
proposed video player features facilitate delayed interaction upon any interactive
event like clicking on a hotspot or clicking on an advertisement. Further details are
discussed hereinbelow.

[0032] A digital video or a piece of a digital video (“video stream”) is input over a
network into an input video module 102 on a server. Input video module 102 extracts
visual features and audio tracks from the input video stream. The extracted visual
features are sent to a shot boundary detection module 104 and are also sent to a scale-
space analysis module (SSA) 106. The extracted audio tracks are also sent to SSA
module 106. The input video stream is sent to a digital program insertion module
112. Input video module 102 extracts object detection data and sends object detection
data to a logical segment analysis module 108. Objection detection data is data that
identifies an object. An example of an object is a face of a celebrity, such as the face
of Tiger Woods. Object detection data contains data representing the face of a
celebrity. In this way, object detection data can be used to search for and find
advertisements related to the object, for example, more advertisements related to
Tiger Woods.

[0033] Shot boundary detection module 104 determines shot points (“shot
breaks™) and sends the determined shot breaks to SSA 106. SSA 106 analyzes the
sent visual features, the sent shot breaks, and the sent audio tracks, and determines
logical insertion points therefrom. The determined logical insertion points are sent to
digital program insertion module 112 and are also sent to logical segment analysis
module 108. In an embodiment, at logical segment analysis module 108, for each
determined logical insertion point, neighboring video segments are further analyzed to
extract cues for advertisement matching. Advertisement matching is the process of
selecting advertisements based either on profiles of a target audience (behavioral
targeting) or on video content. In the embodiment depicted in Fig. 1, logical segment
analysis module 108 determines advertisement matching cues at least in part from
received object detection data and from received logical insertion points. Logical
segment analysis module 108 sends the advertisement matching cues to digital

program insertion module 112. In an embodiment, logical segment analysis module
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108 bundles the advertisement matching cues with the logical insertion points and
sends the bundle to digital program insertion module 112.

[0034] As an example implementation, in an embodiment, logical segment
analysis module 108 performs advertisement matching cue extraction based on
recognition of actors or sportspersons in the input video stream. Possibly, the
advertisements endorsed by the same personality may have a greater impact on the
audience.

[0035] Digital program insertion module 112 interacts over a network with an
advertisement inventory repository 110. Digital program insertion module 112
receives advertisements to insert from advertisement inventory repository 110. As
well, digital program insertion module 112 inserts the received advertisements at
appropriate points in the input video stream. In an embodiment, digital program
insertion module 112 determines which advertisement to insert and where to insert the
advertisement based at least in part on advertisement matching cues received from
logical segment analysis module 108 or from other business logic. In an embodiment,
digital program insertion module 112 generates metadata related to the inserted
advertisements. For example, generated metadata can be an XML file containing a
URL associated with the advertisement. As well, in an embodiment, to make
transitions between video and advertisements more explicit, digital program insertion
module 112 can introduce fade-to-black effect at logical insertion points.

[0036] Digital program insertion module 112 outputs an output video stream with
inserted advertisements at logical insertion points. Digital program insertion module
112 also places the output video stream to an output video store 114. In an
embodiment, digital program insertion module 112 also outputs, either alone or along
with the output video stream, generated metadata. QOutput video store 114 is
accessible to a user 116 when user 116 desires to view the output video.

[0037] The output video stream at least contains the input video stream. In an
embodiment, the output video stream is embedded with one or more advertisements at
logical insertion points. In another embodiment, in addition to the output video
stream being embedded with one or more advertisements at logical insertion points,
metadata containing data that is related to the one or more advertisements is coupled
to the output video stream. An example of metadata coupled to the output video

stream is a file containing a URL and an email address.
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[0038] Ways of implementing the provisioning of a video stream to a user for
playing and for providing advertisements to be played at logical insertion points are
numerous and are within the spirit and scope of the delayed interactivity discussed
herein. For example, in accordance with an embodiment, a script in a video player
reads in a video stream and an XML file corresponding to the video stream. When an
advertisement point is encountered, either a contextual advertisement determined
from associated metadata or a predetermined advertisement based on business logic
commences playing. While the advertisement is playing, the state of the present
active video stream is retained. On the completion of the advertisement, the video
stream resumes playing from its previous state. In other words, a logical segment of
the video stream has played, then the advertisement plays, and then the video stream
resumes playing by playing the next logical segment of the video stream.

[0039] In another embodiment, user 116 accesses the output video stream from
output video store 114. As well as viewing the output video stream, a visual indicator
associated with an advertisement is displayed for user 116. For example, user 116 can
be watching a video on Tiger Woods. Above the Tiger Woods video may be a
product display region showing the name of a product. In this embodiment, user 116
clicks the product display region while the Tiger Woods video is playing. Instead of
the Tiger Woods video being interrupted at the time user 116 clicks the product
display region, the Tiger Woods video continues to play until a next sensible
advertisement point. When the Tiger Woods video reaches the next sensible
advertisement point, an advertisement for the product is displayed. The advertisement
can be another video, a hyperlink to a web page, contact information, and so on.
[0040] In an embodiment, user 116 is watching an advertisement that is played at
an advertisement point when user 116 desires more information. User 116 clicks on
the advertisement or clicks on a region thereof (hotspot). When user 116 clicks the
advertisement or a hotspot on the advertisement, data associated with the
advertisement is bookmarked, i.e., stored in a bookmark storage unit 118. Bookmark
storage unit 118 can reside locally on the user’s system. In another embodiment,
bookmark storage unit 118 is stored remotely on a server. In an embodiment,
bookmark storage unit 118 stores reference data 120, for example in a file, where the
stored reference data contains data or references to data to be played, displayed, or

accessed by any other manner for review, at a later time.
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[0041] In another embodiment, after user 116 clicks a hotspot, the relevant
information is stored or bookmarked on the user’s system. For example, user 116 can
click on a hotspot and shared objects in Macromedia Flash can be used to bookmark
the relevant information on the user’s system. In this example, delayed interactivity is
achieved by playing the advertisement on the occurrence of the next sensible
advertisement point. In one implementation, the entire video frame is a hotspot. In
this implementation, an advertisement point file also contains the data to be
bookmarked. Hence, downloading the video enables a modular transfer of bookmark
information. Further in this example, a previous configuration of the video reflects
dividing each video frame into different hotspots, each hotspot associated with
bookmark information that may be different from bookmark information for another

hotspot.

AN EXEMPLARY DELAYED INTERACTIVITY PROCESS FLOW
[0042] An exemplary delayed interactivity process is described with reference to
Fig. 2, which is a flow diagram showing a video player process flow (200) according
to an embodiment. According to the video player process flow (200), when a user is
watching the video, any interactive event such as clicking on a hotspot or clicking on
an advertisement leads to delayed action. It should be appreciated that the details of
the embodiment described hereinbelow are by way of example only and are not meant
to be limiting.
[0043] Video player process flow (200) begins with a video stream and an XML
advertisement points file containing logical advertisement insertion points being
loaded into a video player (202). The video player parses the XML advertisement
points file to extract advertisement points. The video player embeds the extracted
advertisement points into the video stream (204). The video player plays the video
stream with embedded advertisement points (206).
[0044] If there is no user interaction (208), then at an appropriate advertisement
point, the video player uploads an advertisement (218). The video player retains the
state of the video stream (220). For example, video player can retain the state of the
video stream by storing the state of the video stream in a local cookie. After or while
storing the state of the video stream, the video player plays or displays the
advertisement (222). It should be appreciated that the advertisement can be a video

stream as well. The advertisement can be a hyperlink to a web page. Such examples
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are meant by way of illustration only and are not meant to be limiting. At some
temporal point after the advertisement is played, the video player uses the state of the
video stream to continue playing the video stream. In this way, the advertisement is
inserted at a logical advertisement point, such that the user does not experience a loss
of continuity while watching the video stream. The user is shown an advertisement at
a logical point in the video stream, such as after a scene in a movie.

[0045] If the user interacts with the video, such as by clicking a hotspot, then the
video player bookmarks data related to the video stream (212). In an example
implementation, the video player is a Flash video player. The Flash video player
checks whether a user’s security policy allows data related to the video stream to be
stored locally on the user’s system (210). Specifically, in the example
implementation, the Flash video player determines whether access to the user’s
system is restricted (210). If access to the user’s system is not restricted, then the
Flash video player bookmarks data related to the video stream using, in part, shared
objects (212). Otherwise, the Flash video player skips the bookmarking step (214).
The Flash video player performs appropriate error handling. It should be appreciated
that before, during, and after the user clicks the hotspot, the video stream continues to
play without visual interruption to the user.

[0046] In both cases, when data related to the video stream is bookmarked (212)
and when video player skips the bookmarking step (214), the video continues to play
until the next advertisement point (216). If there is not a next advertisement point,
then the video plays until the end (224). At any time while the video is playing and
when hotspots are available on the video stream for the user, the user can click any

hotspot and return control to the video player that detects a hotspot click (208).

HARDWARE OVERVIEW
[0047] FIG. 3 is a block diagram that illustrates a computer system 300 upon
which an embodiment of the invention may be implemented. Computer system 300
includes a bus 302 or other communication mechanism for communicating
information, and a processor 304 coupled with bus 302 for processing information.
Computer system 300 also includes a main memory 306, such as a random access
memory (RAM) or other dynamic storage device, coupled to bus 302 for storing
information and instructions to be executed by processor 304. Main memory 306 also

may be used for storing temporary variables or other intermediate information during

-13 -



WO 2009/032993 PCT/US2008/075359

execution of instructions to be executed by processor 304. Computer system 300
further includes a read only memory (ROM) 308 or other static storage device
coupled to bus 302 for storing static information and instructions for processor 304.

A storage device 310, such as a magnetic disk or optical disk, is provided and coupled
to bus 302 for storing information and instructions.

[0048] Computer system 300 may be coupled via bus 302 to a display 312, such
as a cathode ray tube (CRT), for displaying information to a computer user. An input
device 314, including alphanumeric and other keys, is coupled to bus 302 for
communicating information and command selections to processor 304. Another type
of user input device is cursor control 316, such as a mouse, a trackball, or cursor
direction keys for communicating direction information and command selections to
processor 304 and for controlling cursor movement on display 312. This input device
typically has two degrees of freedom in two axes, a first axis (e.g., x) and a second
axis (e.g., y), that allows the device to specify positions in a plane.

[0049] The invention is related to the use of computer system 300 for
implementing the techniques described herein. According to one embodiment of the
invention, those techniques are performed by computer system 300 in response to
processor 304 executing one or more sequences of one or more instructions contained
in main memory 306. Such instructions may be read into main memory 306 from
another machine-readable medium, such as storage device 310. Execution of the
sequences of instructions contained in main memory 306 causes processor 304 to
perform the process steps described herein. In alternative embodiments, hard-wired
circuitry may be used in place of or in combination with software instructions to
implement the invention. Thus, embodiments of the invention are not limited to any
specific combination of hardware circuitry and software.

[0050] The term “machine-readable medium”™ as used herein refers to any medium
that participates in providing data that causes a machine to operate in a specific
fashion. In an embodiment implemented using computer system 300, various
machine-readable media are involved, for example, in providing instructions to
processor 304 for execution. Such a medium may take many forms, including but not
limited to, non-volatile media, volatile media, and transmission media. Non-volatile
media includes, for example, optical or magnetic disks, such as storage device 310.
Volatile media includes dynamic memory, such as main memory 306. Transmission

media includes coaxial cables, copper wire and fiber optics, including the wires that
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comprise bus 302. Transmission media can also take the form of acoustic or light
waves, such as those generated during radio-wave and infra-red data communications.
[0051] Common forms of machine-readable media include, for example, a floppy
disk, a flexible disk, hard disk, magnetic tape, or any other magnetic medium, a CD-
ROM, any other optical medium, punchcards, papertape, any other physical medium
with patterns of holes, a RAM, a PROM, and EPROM, a FLASH-EPROM, any other
memory chip or cartridge, a carrier wave as described hereinafter, or any other
medium from which a computer can read.

[0052] Various forms of machine-readable media may be involved in carrying one
or more sequences of one or more instructions to processor 304 for execution. For
example, the instructions may initially be carried on a magnetic disk of a remote
computer. The remote computer can load the instructions into its dynamic memory
and send the instructions over a telephone line using a modem. A modem local to
computer system 300 can receive the data on the telephone line and use an infra-red
transmitter to convert the data to an infra-red signal. An infra-red detector can receive
the data carried in the infra-red signal and appropriate circuitry can place the data on
bus 302. Bus 302 carries the data to main memory 306, from which processor 304
retrieves and executes the instructions. The instructions received by main memory
306 may optionally be stored on storage device 310 either before or after execution by
processor 304.

[0053] Computer system 300 also includes a communication interface 318
coupled to bus 302. Communication interface 318 provides a two-way data
communication coupling to a network link 320 that is connected to a local network
322. For example, communication interface 318 may be an integrated services digital
network (ISDN) card or a modem to provide a data communication connection to a
corresponding type of telephone line. As another example, communication interface
318 may be a local area network (LLAN) card to provide a data communication
connection to a compatible LAN. Wireless links may also be implemented. In any
such implementation, communication interface 318 sends and receives electrical,
electromagnetic or optical signals that carry digital data streams representing various
types of information.

[0054] Network link 320 typically provides data communication through one or
more networks to other data devices. For example, network link 320 may provide a

connection through local network 322 to a host computer 324 or to data equipment
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operated by an Internet Service Provider (ISP) 326. ISP 326 in turn provides data
communication services through the world wide packet data communication network
now commonly referred to as the “Internet” 328. Local network 322 and Internet 328
both use electrical, electromagnetic or optical signals that carry digital data streams.
The signals through the various networks and the signals on network link 320 and
through communication interface 318, which carry the digital data to and from
computer system 300, are exemplary forms of carrier waves transporting the
information.

[0055] Computer system 300 can send messages and receive data, including
program code, through the network(s), network link 320 and communication interface
318. In the Internet example, a server 330 might transmit a requested code for an
application program through Internet 328, ISP 326, local network 322 and
communication interface 318.

[0056] The received code may be executed by processor 304 as it is received,
and/or stored in storage device 310, or other non-volatile storage for later execution.
In this manner, computer system 300 may obtain application code in the form of a
carrier wave.

[0057] In the foregoing specification, embodiments of the invention have been
described with reference to numerous specific details that may vary from
implementation to implementation. Thus, the sole and exclusive indicator of what is
the invention, and is intended by the applicants to be the invention, is the set of claims
that issue from this application, in the specific form in which such claims issue,
including any subsequent correction. Any definitions expressly set forth herein for
terms contained in such claims shall govern the meaning of such terms as used in the
claims. Hence, no limitation, element, property, feature, advantage or attribute that is
not expressly recited in a claim should limit the scope of such claim in any way. The
specification and drawings are, accordingly, to be regarded in an illustrative rather

than a restrictive sense.
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CLAIMS
What is claimed is:
1. A method for delayed advertisement insertion, comprising:
identifying one or more advertisement insertion points in a video stream,
wherein an advertisement insertion point is a point in the video stream
between two video segments wherein, when the video stream is played,
the first of the two video segments occurs before the advertisement
insertion point and the second video segment occurs after the
advertisement insertion point;
associating an advertisement from a set of one or more advertisements with
each of the advertisement insertion points; and
generating instructions for and providing the instructions to a video player for
when playing the video stream that causes the video player to:
provide an interactive indicator on the display, wherein the interactive
indicator is coupled to the associated advertisement;
ensure that, responsive to a user interacting with the interactive
indicator while the video stream is playing in the middle of a
video segment, the playing of the associated advertisement is
delayed until a next available advertisement insertion point; and
play the associated advertisement at the next advertisement insertion

point.

2. The method recited in Claim 1, wherein identifying one or more advertisement

insertion points is based in part on shot boundary detection or scale-space analysis.

3. The method recited in Claim 1, wherein associating an advertisement from a
set of one or more advertisements is based in part on using profiles of target audiences

or on content of the video stream.

4, The method recited in Claim 1, wherein the interactive indicator is any of:
a hotspot;
a hyperlink to a web page; and

an overlay ad format.
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5. The method recited in Claim 1, further comprises generating instructions for
and providing the instructions to a video player for when playing the video stream that
causes the video player to store metadata associated with the video stream for the

purposes of a user accessing at a later point in time.

6. A computer-readable medium storing one or more sequences of instructions
which, when executed by one or more processors, causes the one or more processors
to perform the method for delayed advertisement insertion, comprising:
identifying one or more advertisement insertion points in a video stream,
wherein an advertisement insertion point is a point in the video stream
between two video segments wherein, when the video stream is played,
the first of the two video segments occurs before the advertisement
insertion point and the second video segment occurs after the
advertisement insertion point;
associating an advertisement from a set of one or more advertisements with
each of the advertisement insertion points; and
generating instructions for and providing the instructions to a video player for
when playing the video stream that causes the video player to:
provide an interactive indicator on the display, wherein the interactive
indicator is coupled to the associated advertisement;
ensure that, responsive to a user interacting with the interactive
indicator while the video stream is playing in the middle of a
video segment, the playing of the associated advertisement is
delayed until a next available advertisement insertion point; and
play the associated advertisement at the next advertisement insertion

point.

7. The computer-readable medium recited in Claim 6, wherein identifying one or
more advertisement insertion points is based in part on shot boundary detection or

scale-space analysis.

8. The computer-readable medium recited in Claim 6, wherein associating an
advertisement from a set of one or more advertisements is based in part on using

profiles of target audiences or on content of the video stream.
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9. The computer-readable medium recited in Claim 6, wherein the interactive
indicator is any of:

a hotspot;

a hyperlink to a web page; and

an overlay ad format.

10. The computer-readable medium recited in Claim 6, wherein the method
further comprises generating instructions for and providing the instructions to a video
player for when playing the video stream that causes the video player to store
metadata associated with the video stream for the purposes of a user accessing at a

later point in time.
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