US 20110184807A1

a9 United States

a2y Patent Application Publication o) Pub. No.: US 2011/0184807 A1

Wang et al.

43) Pub. Date: Jul. 28, 2011

(54)

(735)

(73)

@
(22)

(60)

SYSTEM AND METHOD FOR FILTERING
TARGETED ADVERTISEMENTS FOR VIDEO
CONTENT DELIVERY

Inventors: Qi Wang, Irvine, CA (US); Shu
Wang, Irvine, CA (US); Yu Huang,
Bridgewater, NJ (US); Hong
Heather Yu, West Windsor, NJ
(US); Dong-Qing Zhang,
Plainsboro, NJ (US)

Assignee: FutureWei Technologies, Inc.,
Plano, TX (US)

Appl. No.: 12/957,972

Filed: Dec. 1, 2010

Related U.S. Application Data

Provisional application No. 61/299,223 filed on Jan.
28, 2010.

100

\

IPTV Program Content
IPTV Program Metadata

IPTV Content Metadata

Publication Classification

(51) Int.CL

G06Q 30/00 (2006.01)
(52) US.Cl oo 705/14.53; 705/14.66
(57) ABSTRACT

In accordance with an embodiment, a method of inserting
advertisements into video content includes electronically fil-
tering a first list of advertisements according to user prefer-
ence data to determine a second list of advertisements. The
video content has a plurality of segments, each segment of
which is associated with a category from the plurality of
categories. Furthermore, each advertisement in the first list of
advertisements is associated with a video category from a
plurality of categories, and electronically filtering includes
filtering the first list of advertisements for the plurality of
video segments on a segment by segment basis. The method
further includes transmitting the second list of advertisements
to a user device for insertion with the video content.
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202\ Video Provider Sends Video Metadata to

200\ Matching Service

203\ Advertising Provider Sends Ads Metadata to

Matching Service

204

\

Matching Service Matches Video Metadata to
Ads Metadata

206

\ Video Provider Sends Content Data to User
Device

208\_ User Device Sends User Preference and

Profile Data to Matching Service

210

\ Matching Service Filters Matched Ads
212 , . , ’
\ Matching Service Sends Filtered Ad List to
User Device
214 =

\| User Device Sends Request to Advertising
Provider For Ad in Filtered Ad List

216\ Advertising Provider Sends Advertisement to

User Device

21 8\
insert Advertisement Into Video Content

220

e

Perform User Survey |

222
\J Update User Preference Data

Fig. 6
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inanimate object

37
Movies, Music, Games
38
Books and Magazines
39
Computers
40
Electronics
41
Home and Garden
42
Grocery
43
Health and Beauty
44
Toys, kids and baby
45
Apparel, shoes
46
Sports and outdoor
47
Tools and auto
48
Jewelry and watches
49
Travel
50
Art and Photo
51

Fig. 9b

Other artificial
Inanimate object
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Censtruction of Bayesian model,

The formula of user feedback (Category of Video segment, Category of Advertisement,
Preference )

Bayesian (Video Segment, Advertisement): Pr /*calculate the preference probahility of a
certain video segment and advertisement
combination™/

1. Nodes: V denotes Video Segment, Ads denotes Advertisement and Pref denotes User
preference(Like or Dislike) and the tables defined in step?2 is constructed temporally
when Bavesian model works.

2. Three probability distribution tables:

V-Ads table (P(Ads |V )) denote the probability to choose the Ads when specific
video segment is selected. This parameter can be calculated according to the
amount of financial support;

Set there are n Ads in the candidate set of a video segment, und the financial
sponsor can be listed as

(f1.12 v vey Jou) Which is also the head of V-Ads table, so the kth ads’s conditional

23
probability can be calcidated using f}: Z i=1 /; .

Pref-V-Ads table (P(Pref |Ads,V ) denote the probability that user prefer the

video segment and advertisement combination. This parameteyr can be calculated

according to the feedback from user,

The head of table Pref-V-Ads is (video segment, advertisement, like, dislike ),

and  the conditional  probability can be calculated by
i

. ij
P(Pref IAdb’ v a,// + a;’ using the data of user preference malrix.

V' table (P(V)) denotes the probability that a certain video segment was

displayed according to the history. We can get this probability from some famous

video website.

Calculate the probability P(V, Ads,Prefy = P(Pref |Ads, V) * P (Ads V') » P(V)
using Bayesian formula.

After the model is constructed, we can predict the user preference probability

P{A4ds,V, Pref)

P(ads, Pref ] V)= PY) (Given the category of Video segment, the conditional

probability that certain kind of advertisement is preferred by customer) from the model
and some Advertisements will be filtered according to the output of this model.

Fig. 16
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Bayesian Filtering Algorithm

T Parameter definition:

PO: The probability threshold If preference value is lower than it, then the video
segment and advertisement combination is considered not probably preferred by
customer, else it will be accepted.

Bayesian (Video Segment, Advertisement):Pr: This function defined in the first step
Pl (Candidate Advertisements, Personal information): Advertisement: This function
will choose suitable advertisements from the output advertisements of Bayesian model
according to customer s personal information.

*/
Begin /*Filter algorithm*/
For every video segment in the Original Ads Play Table do
If Bavesian(Video Segment, Advertisement)<P( then remove it from Original
Ads Play Table else
If ( the length of advertisement is longer than accordingly video segment) then
Remove it from QOriginal Ads Play Table;

S¥filter the advertisement from original Ads_Play Table according to the User
preference model and time  restriction, outpul the filtered advertisement
set*/

Pl{filtered advertisement set, personal information),
/*help customer to choose suitable advertisements from the output of Bayesian
model according to the personal information provided™/
End For
After this loop, the Filtered Ads Play Table is constructed, and User device can
play the advertisement accordingly.

End Begin
Fig. 17
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SYSTEM AND METHOD FOR FILTERING
TARGETED ADVERTISEMENTS FOR VIDEO
CONTENT DELIVERY

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This patent application claims priority to U.S. Pro-
visional Application No. 61/299,223 filed on Jan. 28, 2010,
entitled “System and Method for Target Advertisement,”
which application is incorporated by reference herein in its
entirety. This patent application further relates to the follow-
ing co-pending and commonly assigned U.S. patent applica-
tion Ser. No. , filed on entitled “System and Method
for Matching Targeted Advertisements for Video Content
Delivery,” and Ser. No. , filed on entitled
“System and Method for Targeted Advertisements for Video
Content Delivery,” which applications are hereby incorpo-
rated herein by reference in their entirety.

TECHNICAL FIELD

[0002] The present invention relates generally to data com-
munication systems, and more particularly to a system and
method for filtering targeted advertisements for video content
delivery.

BACKGROUND

[0003] As video content delivery has progressed from a
mass broadcast model to a more personalized narrowcast
model, the modes and methods of advertising has changed
accordingly. In the past, advertisers had to rely on demo-
graphic studies to determine the makeup of their advertising
audience before committing large sums of money to mass
broadcast and print advertising.

[0004] Already, advertisers can target their desired demo-
graphic on the web by placing ads according to user search
terms and web browsing history. For example, if a user per-
forms a search for “luxury automobiles” on a web-based
search engine, the search engine will often return advertise-
ments from luxury automobile manufactures and dealers.
[0005] With respect to video programming, some resources
exist for targeted advertising also exists. As television chan-
nels and programming becomes more localized, advertisers
can target their potential demographic based on program
content. For example, an advertisement for a local automobile
dealer can be inserted in a cable television show about auto-
mobiles at a local CATV head end. Furthermore, video-on-
demand (VOD) services available at the set-top box from
cable and telephony service providers, and video services
available directly on the Internet, have brought with it the
possibility for advertisers to directly target their desired
demographic using targeted advertisements for video con-
tent. According to some market studies, targeted advertise-
ments will account for between 40% and 60% of the total
revenue for Internet protocol television (IPTV) and other
Internet based video services.

SUMMARY OF THE INVENTION

[0006] In accordance with an embodiment, a method of
inserting advertisements into video content includes elec-
tronically filtering a first list of advertisements according to
user preference data to determine a second list of advertise-
ments. The video content has a plurality of segments, each
segment of which is associated with a category from the

Jul. 28, 2011

plurality of categories. Furthermore, each advertisement in
the first list of advertisements is associated with a video
category from a plurality of categories, and electronically
filtering includes filtering the first list of advertisements for
the plurality of video segments on a segment by segment
basis. The method further includes transmitting the second
list of advertisements to a user device for insertion with the
video content.

[0007] Inaccordance with a further embodiment, a method
of inserting advertisements into video content includes elec-
tronically filtering a first list of advertisements according to
user preference data to determine a second list of advertise-
ments. Each advertisement in the first list of advertisements
comprises a category from a plurality of categories, and the
user preference data includes a plurality of preference fields
indexed by the plurality of categories. In an embodiment,
electronically filtering includes updating the user preference
data according to a user profile matrix that includes a plurality
of attributes according to a hierarchical user ontology. The
method further includes transmitting the second list of adver-
tisements to a user device for insertion with the video content.
[0008] Inaccordance with a further embodiment, a system
for inserting advertisements into video content includes a
filtering block configured to filter a first list of advertisements
according to user preference data to determine a second list of
advertisements. Each advertisement in the first list of adver-
tisements is associated with a video category from a plurality
of categories. The video content includes a plurality of video
segments, and each video segment is associated with a cat-
egory from the plurality of categories. In an embodiment, the
filtering block filters the first list of advertisements on a seg-
ment by segment basis.

[0009] In accordance with a further embodiment, a non-
transitory computer readable medium has an executable pro-
gram stored thereon. The program instructs a microprocessor
to filter a first list of advertisements according to user prefer-
ence data to determine a second list of advertisements. Each
advertisement in the first list of advertisements is associated
with a video category from a plurality of categories. Further-
more, the video content includes a plurality of video seg-
ments, and each video segment is associated with a category
from the plurality of categories. The filtering block filters the
first list of advertisements on a segment by segment basis.
[0010] The foregoing has outlined rather broadly the fea-
tures of an embodiment of the present invention in order that
the detailed description of the invention that follows may be
better understood. Additional features and advantages of
embodiments of the invention will be described hereinafter,
which form the subject of the claims of the invention. It
should be appreciated by those skilled in the art that the
conception and specific embodiments disclosed may be
readily utilized as a basis for modifying or designing other
structures or processes for carrying out the same purposes of
the present invention. It should also be realized by those
skilled in the art that such equivalent constructions do not
depart from the spirit and scope of the invention as set forth in
the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] For a more complete understanding of the embodi-
ments, and the advantages thereof, reference is now made to
the following descriptions taken in conjunction with the
accompanying drawings, in which:
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[0012] FIG. 1 illustrates an embodiment video transmis-
sion and advertisement insertion system;

[0013] FIG. 2 illustrates an embodiment metadata match-
ing system;

[0014] FIG. 3 illustrates an embodiment advertisement fil-
tering system;

[0015] FIG. 4 illustrates an embodiment advertisement
insertion system;

[0016] FIG. 5 illustrates an embodiment advertisement
insertion example;

[0017] FIG. 6 illustrates a flow chart of an embodiment
advertisement determination and insertion method;

[0018] FIG. 7 illustrates an embodiment 5-layer advertise-
ment determination system structure;

[0019] FIG. 8 illustrates an ontological structure according
to the prior art;

[0020] FIGS. 9a and 95 illustrate an embodiment category
structure;

[0021] FIGS. 10a and 105 illustrates an embodiment user
profile structure;

[0022] FIGS. 11a-11d illustrate embodiment table and
matrix structures;

[0023] FIG. 12 illustrates an embodiment PNP update sys-
tem;

[0024] FIG. 13 illustrates an embodiment sliding history
window;

[0025] FIG. 14 illustrates an embodiment Bayesian net-
work model;

[0026] FIG. 15 illustrates a flow diagram of the construc-

tion of an embodiment Bayesian network;
[0027] FIG. 16 illustrates an embodiment Bayesian net-
work construction algorithm;

[0028] FIG. 17 illustrates an embodiment Bayesian filter-
ing algorithm;
[0029] FIG. 18 illustrates an embodiment Bayesian model

updating algorithm; and
[0030] FIG.19 illustrates an embodiment computer system
that implements embodiment algorithms.

DETAILED DESCRIPTION OF ILLUSTRATIVE
EMBODIMENTS

[0031] The making and using of the embodiments are dis-
cussed in detail below. It should be appreciated, however, that
the present invention provides many applicable inventive
concepts that can be embodied in a wide variety of specific
contexts. The specific embodiments discussed are merely
illustrative of specific ways to make and use the invention,
and do not limit the scope of the invention.

[0032] The present invention will be described with respect
to various embodiments in a specific context, a system and
method for inserting advertisements into video content.
Embodiments of the invention may also be applied to other
applications that require advertising insertion or applications
that match content to user preferences or profiles.

[0033] Embodiments of the invention address providing
content based target advertisement capability. In some
embodiments, it is assumed that metadata relating to both the
video/IPTV program and advertisements are available or gen-
erated using metadata techniques known in the art.

[0034] Embodiments of the present invention match adver-
tisement to video content and/or IPTV programming. Some
embodiments further customize advertisement matching by
learning user’s preference, profile and scene information.
Such user profile information can include categories and
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ontology that include user internal information such as age
and gender, user external information such as family status,
occupation, education, and user scene information such as
whether the user is with his or her family or alone at home, on
avacation or on a business trip. Embodiments assume that, at
some point, the user’s profile information will affect a user’s
preference for particular types of video content and video
content/advertisement combinations. For example, if a useris
on vacation with his family, the user may be more receptive
advertisements directed toward restaurants, attractions and
discounts than toward more business related advertisements,
such as advertisements directed toward business staffing
firms. On the other hand, if a user is on a business trip, the user
may be more receptive to business staffing firm advertise-
ments.

[0035] Besides user scene information, embodiments use
information like age, gender, family status, occupation and
education to initializing a new user preference matrix. In
some embodiments, such an initialization accelerates the
learning process of user preference, and provides better selec-
tion of advertisements for viewers.

[0036] FIG. 1 illustrates IPTV transmission system 100
according to an embodiment of the present invention, which
includes IPTV provider and metadata server 102, service
provider 104 and user device 106. User device 106 provides
video content and advertising content for user 108. IPTV
Provider 102 provides video programming to user device 106
and video content metadata that described the video program-
ming to service provider 104. In one embodiment, the meta-
data description is in a TVAnytime format, which is a format
developed by the TV Anytime Forum. Alternatively, other
metadata formats can be used, for example, MPEG-7 and
MPEG-21. In embodiments, the video programming sent to
user device 106 can be in any video format, such as an MPG,
or an AVI format. In an embodiment, service provider 104
provides advertisements and advertisement metadata associ-
ated with the advertisements to user device 106. Alternatively,
user device 106 can receive advertisements from another
source.

[0037] In a further embodiment, service provider 104 has
advertising provider 114 and advertising matching service
116. Advertising provider 114 provides advertisement con-
tent and advertisement metadata, and advertising matching
service 116 provides computation capability regarding adver-
tisement metadata. In one embodiment, advertising matching
service 116 includes metadata matching block 110 and ads
filtering block 112. In one embodiment, metadata matching
block 110 matches advertisement metadata to advertising
metadata and ads filtering block 112 filters the matched meta-
data according to a user preference model. For example,
matching service 116 selects related advertisements for given
IPTV program via metadata matching algorithm and gener-
ates a global ad play table. Matching service 116 then filters
the global ad play table based on user preference data.

[0038] In an embodiment, service provider 104 also pro-
vides computation capability to match metadata associated
with advertisements with metadata associated with video pro-
gramming, and filter the matched metadata according to a
user profile. In an embodiment, advertisement metadata is
generated based on an embodiment advertisement metadata
schema. In alternative embodiments, the service provider can
receive advertising metadata from another source or service.
In further embodiments, the processor for matching metadata
can be separate from the computing resources that store,
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process and transmit the actual advertising content. Further-
more, the computation resources or server that performs
metadata matching 110 can be separate from the computation
resources or server that performs ads filtering 112.

[0039] In an embodiment, user device 106 receives video
programming from IPTV provider 102 and a list of filtered
advertisements from service provider 104. In some embodi-
ments, user device 106 further provides requests, such as
IPTV requests, and feedback data from user 108 with respect
to the provided advertisements. In an embodiment, user
device 106 includes video reception equipment such as, but
not limited to a computer, a high-definition television
(HDTV), a set-top box, a hand-held video device, and the
like.

[0040] FIG. 2 illustrates a block diagram of embodiment
metadata matching function 150. In an embodiment, a match-
ing function selects content related advertisements using
advertisement metadata 154 against given IPTV or video
program using IPTV or video program metadata 152 to gen-
erate Global Ads_Play_Table 156. Global Ads_Play_Table
includes fields such as Videold, VideoSegmentld, VideoSeg-
mentTime, RelatedAdsIdList. In further embodiments
greater, fewer or different fields can be used. In one embodi-
ment, VideoID represents an ID of a video, VideoSegmentld
represents an ID of a video segment in the video, VideoSeg-
mentTime represents the time stamp of the video segment,
and RelatedAdsList represents a list of Ads related to the
video.

[0041] FIG. 3 illustrates block diagram of embodiment fil-
tering block 160, which filters Global Ads_Play_Table 156
according to a user preference data to produce Filtered Ads_
Play_Table 162. In an embodiment, Filtered Ads_Play_Table
162 describes a subset of Global Ads_Play_Table that most
closely matched the user preference data. In an embodiment,
service provider 104 sends Filtered_Ads_Play_Table to user
device 106 to specify which ads are inserted into the video
content played by user device 106. In addition, in some
embodiments, user device 106 provides user profile and/or
user preference data to service provider 104 for use in ad
filtering. In some embodiments, the user’s preference data
can be learned or can be manually specified by the user
device, for example, with help of user’s feedback.

[0042] FIG. 4 illustrates a block diagram illustrating
embodiment ad insertion method 170. After user device 106
receives Filtered Ads_Play_Table 162, and video content
from IPTV provider 102, user device 106 inserts 174 within
content 172. In one embodiment, Filtered Ads_Play_Table is
used by user device 106 to pop up advertisements that play
during playing the IPTV program by using advertisement
locating information. For example, FIG. 5 illustrates video
content 180 having advertisement 182 inserted in the lower
right hand corner. In an embodiment, advertising locating
information is information for locating the advertisements in
a video or a video frame.

[0043] FIG. 6 illustrates a block diagram of embodiment ad
insertion method 200. In Step 202, the video program pro-
vider sends video program Program’s Metadata (IPTV Meta-
data) to the matching service. In an embodiment, the video
program provider is an IPTV provider. Alternatively, other
types of video providers, such as Web TV service providers,
can be used. In step 203, the advertising provider sends the
advertisement metadata to the matching service. In some
embodiments, steps 202 and 203 are performed at the same
time.
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[0044] In step 204, the matching service uses the video
metadata to search against the Ads metadata based on several
similarity criteria to generate the Global Ads_Play_Table. In
one embodiment, two separate two kinds of similarities are
used: global similarity and local or shot similarity. Global
similarity means that the chosen ads metadata matches the
video metadata in a global level. For example, the leading role
of the video content is the same person as the role in the
advertisement, or the topics of the video content and the
advertisement content are similar (i.e. about Christmas).
Local similarity means that matched Ads Metadata matches
the video Metadata in one segment. For example, one seg-
ment of the video content is related to or shows a particular
location of a chain of home products stores, and advertise-
ment for the chain of home products stores can be matched
with the corresponding video segment. In some embodi-
ments, advertisements selected based on local similarity are
assigned a particular “popup-time” based on the length of the
video shot. For advertisements based on global similarity,
however, a “popup-time” is not defined, and can be decided
by other factors in some embodiments. Alternatively, a
“popup-time can also be defined from advertisements based
on global similarity.

[0045] In step 206, the matching service sends video con-
tent data to the user device. For example, when a user watches
avideo program, the video program provider sends the video
program content data as well as metadata that describe the
video content to the consumer’s user device. In step 208, the
user device sends the user’s preference and profile data to the
matching service. In some embodiments, steps 206 and 208
can be performed at the same time.

[0046] Instep 210, the matching service filters the matched
advertisement list according to the user’s preference and pro-
file data. In one embodiment, the user preference data is used
to filter out advertisements from the Global Ads_Play_Table
to generate a Filitered Ads_Play_Table. In one embodiment,
the removed advertisements are those matching a low user
interest according to the user preference and profile data. In
some embodiments, the advertisements corresponding to a
high user preference are retained. In one embodiment, the
Global Ads_Play_Table is saved at the server side to be used
by other consumers, and the Filtered Ads_Play_Table is
transmitted to the user to the consumer’s user device to help
play the advertisements in step 212.

[0047] In step 214, based on the returned Filtered Ads_
Play_Table, the consumer’s user device sends a request to the
advertising provider to retrieve advertisements. In an embodi-
ment, these advertisements are played based on the time slots
specified in the Filtered Ads_Play_Table. In step 216, the
advertising provider sends the advertisements to the user
device in response to the request. In step 218, the advertise-
ments are inserted with the video content on the user device.
In some embodiments, the advertisements are displayed
using different ads insertion schemes. In some embodiments,
the insertion schemes selected are those that maximize user
experience, according to user feedback as well as the adver-
tiser’s monetary goals. For example, the ads can be put on the
bottom of a video frame or can be inserted as whole frames
after video frames.

[0048] In step 220, a survey regarding the advertisements
that were played in the video content is displayed on the user
device when the video program is completed in some embodi-
ments. Alternatively, the user survey is display at other times,
for example, after several videos are viewed. Here, the user
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provides feedback about the combinations of the video and
advertisements. In step 222, an embodiment learning mecha-
nism updates the user’s preference data based on the feed-
back. In one embodiment, the feedback is in the format of a
list of Ads_Feedback_Tuple, in which each entry of Ads_
Feedback_Tuple includes three feedback elements: int
shotld, int Adsld, and enum remark. In an embodiment, int
shotld represents the ID of a shot, int Adsld represents the ID
of'ad segment, and enum remark represents a certain number
for indicating preferences. Alternatively, other feedback
fields can be used, for example, a field specifying a user’s
location.

[0049] FIG. 7 illustrates embodiment S-layer systems
structure 300. The first layer is data source layer 302 that
includes metadata file 312, ads_play_table 314, user prefer-
ence data 316 and video file 318. Metadata manager layer 304
performs the function of storing and managing metadata, and
includes IPTV metadata 320, ads metadata 322 and prefer-
ence model 324. Algorithm layer 306 includes matching algo-
rithm 326, preference learning 328 and ads filtering algorithm
330. Media layer 308 includes ads player 332 and media
player 334. Finally, graphical user interface (GUI) 310
includes TV MD panel 336 that shows the video metadata,
advertisement MD panel 338 that shows the ad metadata,
adsPlay panel 340 that plays the ad segment, control panel
342 that performs certain control functions, such as stop or
fast forward, and media player panel 344 that plays the video.

[0050] In an embodiment, matching algorithm 326 finds
matches between IPTV metadata 320 and Ads metadata 322.
This module deals with metadata matching in order to find
content related advertisements in a metadata level. In one
embodiment, the input is a TV metadata segment that
describes TV content, and a list of advertisement metadata
segments that describes the advertisements. Alternatively,
other objects and formats can be used. In an embodiment,
advertising matching can be specified as having a first input as
a video segment metadata instance (VIDEO_METADATA)
and a second input as an advertisement metadata instance
(ADS_METADATA).

[0051] In an embodiment, a preference and profile (PNP)
model is used as a filtering mechanism. Here the “Global
Ads_Play_Table” initially includes all content related adver-
tisements for one particular video segment, then in a next
step; some PNP-irrelevant advertisements (i.e. the ads that are
not relevant to the video content and user PNPs) are filtered
out by the preference matrix. From this filtering mechanism,
in one embodiment, the “Global Ads_Play_Table” initially
includes all possible content related advertisements for one
particular video segment. Alternatively, the Global Ads_
Play_Table can be initialized with a smaller set of initial
advertisements depending on the system and its specifica-
tions.

[0052] In an embodiment, both the video metadata and the
advertisement metadata have a keyword and synopsis
description, and two methods are used to match advertise-
ments to one scene or shot. A first matching method is key-
word matching in which a keyword in the video content
metadata is matched with a keywords in the advertisement
metadata. In one example, given a video segment instance
(Video . VIDEO_METADATA) and an advertisement pool in
which each advertisement has metadata (Ads.ADS_META-
DATA), keywords are matched according to the following
pseudo code:
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VideoKeywordList = getVideoKeywords(Video. VIDEO__METADATA);
Foreach Ads in Advertisement__Pool:
AdsKeywordList=getAdsKeywords(Ads.ADS_ METADATA);
Foreach keyword in AdsKeywordList:
If VideoKeywordList.contains(keyword):
Associate(Video.VIDEO__METADATA, Ads);
Break.

The functions getVideoKeywords and getAdsKeywords
extract keywords from the video segment metadata file and
advertisement metadata file by analyzing related nodes (for
example “tva:Synopsis”, “tva:Keyword”, “Advertisement-
Keyword” and “AdvertisementCategory”). Here, tva:Synop-
sis is a synopsis of the video content that may contain a phrase
and/or one or more sentences, tva:Keyword is a keyword that
corresponds to the video content, AdvertisementKeyword is a
keyword that corresponds to advertising content and Adver-
tisementCategory is a category corresponding to the adver-
tising content.

[0053] Inanembodiment, an ontological matching strategy
is used to match the video metadata to the advertising meta-
data. Using an ontological matching strategy reduces noise
and the possibility of mismatch. For example, when using a
synopsis having a value of one more sentences, an ontological
strategy can help identify pertinent keywords. In an embodi-
ment, ontological strategy singular and plural words are
treated as similar keywords. For example, the word “family”
and “families” are treated as the same keyword in one
embodiment. Furthermore, in one embodiment, morphologi-
cal similar words are treated similarly, for example, the words
“politics” and “politician” are treated as the same keyword in
one embodiment. In one embodiment, synonyms are treated
are the same keyword. Furthermore, if a the matching criteria
are further relaxed, word pairs such as “dog and cat” and
“theater and bar” are treated as the same keyword. In one
embodiment, the ontological matching strategy is imple-
mented using a lexical database, for example, a WordNet
database, also known as WordNet Boost.

[0054] In one Synopsis matching embodiment, the match-
ing algorithm is based on a on the tva:Keyword of video shot
metadata and the AdvertisementKeyword of advertisement
metadata. In a further embodiment, the matching algorithm
also uses the tva:Synopsis of the video shot metadata or the
AdvertisementDescription of the advertisement or both
fields. Furthermore, a natural language processing method
can be used to find key grammar functional units within a
description sentence of tva:Synopsis and AdvertisementDe-
scription. After these grammar functional units are found, for
example, by using existing grammar parsing software tools,
another keyword matching between the key grammar func-
tional units are performed to find matching pairs of video shot
metadata and advertisement metadata.

[0055] In an embodiment, video content and advertising
content is categorized according to embodiment ontological
techniques, using for example, Upper Ontology to ensure that
the video content metadata and the advertising metadata are
covered by one or several categories. In some embodiments,
once the categories are established, no further changes are
made to the defined categories. Alternatively, a flexible cat-
egorization scheme can be used in which categories are
updateable.
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[0056] FIG. 8 illustrates a hierarchy of top-level categories
according to the book, Knowledge Representation: Logical,
Philosophical, and Computational Foundations, by John F.
Sowa, Brooks Cole (Pacific Grove, Calif., 2000) and
described at http:/www.jfsowa.com/ontology/toplevel.htm.
In one embodiment, categories are derived by combining top
levels of the FIG. 8 with Basic Formal Ontology (BFO),
which was developed and formulated by Barry Smith and
Pierre Grenon and described online at http://www.ifomis.org/
bfo. In FIG. 8, the first level is Things, which includes every-
thing in the world. The category of Things is further divided
into 7 Level 2 categories: Independent, Physical, Relative,
Abstract, Mediating, Continuant and Occurrent. These seven
Level 2 categories are further divided, through a middle level,
to a level containing the Object category. These 12 categories
are also referred to as central categories. Table 1 shows how
the 12 central categories are derived come from the Level 2
categories according to Knowledge Representation.

TABLE 1

Matrix of the twelve central categories

Physical Abstract
Continuant ~ Occurrent Continuant ~ Occurrent
Independent Object Process Schema Seript
Relative Juncture Participation Description  History
Mediating Structure Situation Reason Purpose
[0057] In an embodiment, these 12 central categories are

adjusted to be suitable for video clip and advertisement cat-
egories. In particular, some of the twelve categories, for
example, structure, situation, object, history, process,
description and purpose are divided into subcategories. Other
categories, in some embodiments, remain in their original
form. Alternatively, different groupings categories can be
subdivided depending on the particular application and its
specifications. In one embodiment, the object and participa-
tion categories are combined because they have similar or the
same sub-categories in video database. A description of one
embodiment category structure is illustrated in FIGS. 9a and
95b. F1G. 9a illustrates the top-level categories juncture, struc-
ture, script, situation, object, schema, history, process,
description, purpose and reason and their subcategories, if
applicable. FIG. 95 illustrates further subcategories of “arti-
ficial inanimate object,” which, itself, is a subcategory of the
object category.

[0058] In an embodiment, the artificial inanimate object
subcategory, as shown in FIG. 95, includes a movie, music
and games category that pertains to movies, video, music,
television, games, and related objects and products. The
books and magazine subcategory pertains to books, newspa-
per, magazine and digital publications, the computer subcat-
egory pertains to, for example, computer hardware, software,
pc games and peripheral devices, and the electronics subcat-
egory includes, for example, consumer electronic devices
such as cameras, televisions, and the like. The embodiment
home and garden subcategory pertains to home and garden
products, for example, furniture, and the grocery subcategory
pertains to groceries such as food and wine. The embodiment
health and beauty subcategory includes, for example, medi-
cine, natural and organic foods, beauty products, and the
embodiment, toys, children and baby subcategory covers toys
and baby products including, but not limited to food and
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clothing. The embodiment apparel and shoes subcategory
pertains to clothes shoes and accessories, for example, and
the embodiment sports and outdoor subcategory pertains to,
for example, sports products and products for outdoor activi-
ties.

[0059] In an embodiment, the tools and auto subcategory
relates to objects such as power tools, hand tools, equipment,
automobiles and related products. The embodiment jewelry
and watch subcategory pertains to jewelry and watches, and
the embodiment travel subcategory covers travel related
objects such as hotels and travel products. The embodiment
arts subcategory relates to art related objects such as painting
and sculptures. Finally, the other artificial inanimate objects
subcategory pertains to objects that do not fit into the artificial
inanimate object categories described hereinabove.

[0060] Inanembodiment, the juncture category describes a
prehending entity that is an object in a stable relationship to
some prehended entity during that interval. An example of a
juncture is the relationship between two adjacent stones in an
arch. In an embodiment, the structure category refers to that
which mediates multiple objects whose junctures constitute
the structure. In an embodiment, the structure category is
divided into an artificial structure subcategory and a natural
structure subcategory. The artificial subcategory describes,
for example, human built structures, and the natural structure
subcategory describes, for example, structures in nature.
[0061] In an embodiment, the script category describes an
abstract form that represents time sequences. Such sequences
can include, for example, a computer program, a recipe for
baking a cake, a sheet of music to be played on a piano, or a
differential equation that governs the evolution of a physical
process. In an embodiment, the situation category describes
something that occurs in a region of time and space. The
situation category is subdivided into a state category and a
phenomenon category. The state category describes a situa-
tion that does not change during a given period of time, and
the phenomenon category describes a state or process known
though the senses rather than by intuition or reasoning.
[0062] The embodiment object category, is an entity that
retains its identity over some interval of time. Subcategories
of the object category include natural inanimate object, arti-
ficial inanimate objects, wild animals, human, pets, plant and
livestock. In an embodiment, the natural inanimate object
category pertains to non-living physical entities such as a rock
or a mountain. The Artificial inanimate object category per-
tains to a large number of further subcategories as described
in FIGS. 9a and 95. Artificial inanimate objects can include,
for example, such objects as vehicles, desks and chairs. The
wild animal subcategory includes animals in the wild such as
tigers, lions, monkeys, and the like. In one embodiment, the
Human subcategory includes human beings, and the pet sub-
category includes domesticated or tamed animal kept as a
companion. The plant subcategory includes members of the
kingdom Plantae, and the livestock category includes, for
example, horses, cattle, sheep, and other useful animals kept
or raised, for example on a farm or a ranch.

[0063] In an embodiment, the schema category represents
an abstract form whose structure does not specify time or
time-like relationships. Examples include as geometric
forms, the syntactic structures of sentences in some language,
or the encodings of pictures in a multimedia system.

[0064] Inanembodiment, the history category represents a
proposition that relates some script to the stages of some
occurrent, which is an entity that does not have a stable
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identity during any interval of time. Embodiment subcatego-
ries of the history category include human in history, event in
history, and thing in history. The human in history subcat-
egory describes people in history, the event in history subcat-
egory describes a historic event, and the thing in history
category describes, for example, an object in history.

[0065] Inanembodiment, the process category represents a
thing that makes a change during some period of time.
Embodiment subcategories of the process category include
event, human action—other activity, human action—eco-
nomics, human action—sports and outdoors. human action—
language, human action—movie, music and games, human
action—home and garden, human action—social, problem
solving, video start, video end, travel, and arts creating. The
event subcategory describes, for example, a process that
makes a change during a short period of time. In one embodi-
ment, a very short period of time is about two seconds. Alter-
natively greater or lesser time periods can be considered a
very short period of time depending on the environment and
particular embodiment. The human action—other activity
subcategory includes things that people do or people cause to
happen. The human action—economics subcategory
includes the science that deals with the production, distribu-
tion, and consumption of goods and services, or the material
welfare of humankind The human action—sports and out-
doors subcategory includes sports and outdoor activities, for
example, football games, baseball games, etc. The human
action—language subcategory includes, for example, lan-
guage related activities such as speaking and talking, and the
human action—movie, music, games subcategory includes
activities, such as, but not limited to watching movies and
television, listening to music and playing video games.
[0066] In an embodiment, the human action—home and
garden subcategory includes home and garden related activi-
ties such as housekeeping, and the human action—social
subcategory includes social activities such as going to parties
and other social gatherings. The embodiment problem solv-
ing subcategory includes a cognitive activity made by an
agent for solving a problem.

[0067] In an embodiment, the video start subcategory
denotes the starting of a video clip and the video end subcat-
egory denotes the ending of a video clip. The embodiment
travel subcategory pertains to travel, and the arts creating
subcategory pertains to creating artistic objects.

[0068] In an embodiment, the description category is sub-
divided into the proposition, narration, exposition, descrip-
tion for argumentation, abstraction and property subcatego-
ries. The proposition subcategories include descriptions, and
the narration subcategory includes, for example, reports, sto-
ries, biographies, etc. The embodiment exposition subcat-
egory includes operational or locations plans such as a meet-
ing agenda, and the description for argumentation
subcategory includes arguments, issues, positions and facts.
The abstraction subcategory pertains to a concept that
abstracts some data, such as certain computer data structures,
and the property subcategory pertains to descriptions of
things. It should be appreciated that in alternative embodi-
ments, different categories can be used. For example, a user
defined category can be used to provide a more specific cat-
egorization.

[0069] Inan embodiment, the purpose category pertains to
anintention that explains a situation. Embodiment subcatego-
ries include time sequence, contingency, and success or fail-
ure. The time sequence subcategory describes sequences in
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time. For example, if an agent x performs an act y whose
purpose is a situation z, the start of y occurs before the start of
z. The contingency subcategory describes contingent pur-
poses. For example, if an agent x performs an act y whose
purpose is a situation z described by a proposition p, then it is
possible that z might not occur or that p might not be true of
z. Lastly, the success or failure subcategory purposes that
result in success or failure. For example, if an agent x per-
forms an act y whose purpose is a situation z described by a
proposition p, then x is said to be successful if z occurs and p
is true of z; otherwise, X is said to have failed.

[0070] In an embodiment, the reason category, unlike a
simple description pertains to an entity in terms of an inten-
tion.

[0071] FIGS. 10a and 105 illustrate an embodiment onto-
logical user profile structure. FIG. 104 illustrates an embodi-
ment user profile having three major categories: internal
attributes, external attributes and scene, and each of the three
major categories have subcategories. In an embodiment, the
internal information subcategory includes information that
contains internal attributes of the user that can include gender,
age, height, weight, ethnicity, language, nationality and reli-
gion. The external information category includes external
attributes of the user that can include location, family status,
occupation, education, spirituality, family goals, communi-
cation style, emotional management style, and conflict reso-
Iution style. The scene category includes information about a
user’s present activities such as being at home or on a trip.
[0072] FIG. 1054 illustrates extensions to some of the sub-
categories shown in FIG. 10qa. For example, the height, eth-
nicity, language, weight and religion subcategories are
extended to provide ranges and classifications. It should be
appreciated that in alternative embodiments, lesser or fewer
categories and classifications can be used. Furthermore, the
classifications can be modified, in some embodiments, to
more directly address regional needs and differences. For
example, in some embodiments that service regions with
diverse dialects, the subcategories under the language subcat-
egories can be modified to address different dialects. Other
subcategories that can be similarly extended are, for example,
the location, user scene subcategories, and external informa-
tion subcategories 19 to 23. Furthermore, additional
attributes can be added if necessary in some embodiments.
[0073] In one embodiment, attributes that are not used to
assist with advertisement filtering are ignored in the user
ontology, such as the user’s name, address, phone number,
and other privacy related attributes. Alternatively, these pri-
vacy related attributes can be stored in the ontological struc-
ture, for example, if the user gives authorization to use this
information. In some embodiments, some address data can be
used to assist with targeting advertisements to specific geo-
graphical locations.

[0074] FIGS. 11a-11d illustrate embodiment table and
matrix structures used during operation of an embodiment
system. FIG. 11a illustrates the structure of the Global Ads_
Play_Table. Each column of the table is denoted by VS,,
which indicates the video segment to be played. Each column
contains an ad identifier Ads,; that indentified the specific ad
and an accompanying category.

[0075] FIG. 115 illustrates an embodiment user preference
matrix having n rows denoted by video segment category
VSc; and m columns denoted by advertising category Ads;.
Bach element a,; in the user preference matrix is a vector
containing like value aijl, dislike value aijl and history field h,;.
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In an embodiment (1=i=n, j=m), where n is the number of
rows and m is the number of columns of the user preference
matrix. In an embodiment, segment category VSc, and adver-
tising category Ads; correspond to embodiment ontological
categories described hereinabove.

[0076] FIG. 11c illustrates an embodiment user profile
matrix that is divided into two portions. The first portion of
the user profile matrix has n rows denoted by user profile
items UPC,. In one embodiment, these user profile items
correspond to the ontological user profile categories
described hereinabove. The user profile matrix has m col-
umns denoted by advertising category Ads,. Each element in
the first part of the user profile matrix is denoted by a,; con-
tains user preference data on each (UPc,lcategory,
Adg;Icategory) combination. Element aijl denotes anumber of
choice “like” choices, aijd denotes a number of “dislike”
choices, and h,; stores a history of like or dislike based on user
feedback. In an embodiment, this history is kept for a certain
period of time or over a certain number of user feedback
events.

[0077] The second portion of the user profile matrix has k
rows denoted by video categories USc,. In one embodiment
these video categories correspond to the ontological video
categories described hereinabove. Each element in the first
part of the user profile matrix is denoted by a,; contains user
preference data on each (UPc, | category, Adc,|category) com-
bination. Element a,jl denotes a number of choice “like”
choices, a,jd denotes a number of “dislike” choices, and h,;
stores a history of like or dislike based on user feedback. In an
embodiment, this history is also kept for a certain period of
time or over a certain number of user feedback events.
[0078] FIG. 11c illustrates an embodiment user feedback
matrix. In an embodiment, the user feedback matrix contains
N rows and three columns. Each column contains video seg-
ment category VSc, advertisement category ADc, and a user
preference value chosen from 0, 1, and -1. In one embodi-
ment, -1 indicates a negative response, 1, indicates a positive
response, and O indicates a default value and/or a neutral
response. Alternatively, different feedback values can be used
and/or feedback values with more granularity. In an embodi-
ment, these user feedback values are derived from a user
feedback survey, however, in alternative embodiments, these
values can be derived by other means.

[0079] In an embodiment, the user preference matrix and
user profile matrix are maintained for each person and/or each
user. In one embodiment, the user preference matrix is used
for storing this user’s preference about the combinations of
each video segment category and advertisement category, and
the profile matrix is used for storing the user’s profile and
scene preference. Both matrices are updated by using the
feedback from when video content is viewed. During the
playing ofthe video, once a segment is reached, one or several
rows are selected from the user preference matrix according
to the categories of the current segment and sent to a Bayesian
Engine. One or several columns are selected from the user
profile matrix according to the categories of the current seg-
ment and a user scene category. In one embodiment, the user
selects the scene category during login. The Bayesian Engine
then uses the user profile to adjust the preference data from
preference matrix by multiplying a weight that is decided by
user profile matrix. Then the adjusted preference data is then
used to compute the user preference value. Next, the ads filter
uses this value to filter out unsuitable advertisements from the
Global Ads_Play_Table. Once this step is done, one or more
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advertisements are selected base on other conditions, such as
the priority of each advertisement, and those advertisements
selected are sent to user device for insertion into the video
content.

[0080] FIG. 12 illustrates a block diagram showing an
embodiment workflow of Bayesian Engine-based user pref-
erence and profile (PNP) update system 400. In an embodi-
ment, system 400 is used for constructing and updating user
preference matrix 404. Once a new video segment 422 with
segment category information VSc, 402 arrives, preference
data 406 from preference matrix 404 is selected according to
the video category. Advertisement data is stored in Ads Pool
418. In addition, preference data from profile matrix 414 is
selected. In a preference adjustment step, Bayesian Engine
408 performs preference adjustment 410 and adjusts a value
pair in each cell 407 of selected preference data row 406 from
preference matrix 404. In an embodiment, preference vales
are adjusted by multiplying a weight value to either aijl or aijd
of'each preference value pair. In an embodiment, the weight is
a number between -1 to 1, and is calculated by the selected
data from profile matrix 414 by according to the following
expression:
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[0081] Inoneembodiment, profile weight factors fromuser
profile matrix 414 are not used to adjust user preference value
416 directly to prevent user profile values from having too
large an influence on user preference value 416. Therefore, in
one embodiment, an average of 17 weight factors is used to
adjust user preference value 416 once. Furthermore, the user
scene category is also used to adjust the preference values one
more time for a total of two adjustments are used for adjusting
preference once itself for a total of two adjustments. Alterna-
tively, a greater or fewer adjustments to the user preference
value can be made depending on the system and its specifi-
cations. In an embodiment, if the weight is greater than O, the
adjustment is applied to aijl, otherwise, the adjustment is
applied to al.jd. The weight value is between —1 and 1, so that
the adjustment has the form of aijlzaijl*(l +weight) if
weight>0 or aijd:aijd*(l -weight) if weight<O0.

[0082] In embodiment preference calculation step 412,
Bayesian Engine 408 calculates preference value according
to:

! d
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In one embodiment, the weight adjustment is applied before
the calculation of preference value to ensure linearity of the
preference value between -1 and 1. Alternatively, the weight
adjustment can be applied after the preference value calcula-
tion and scaling applied afterward.

[0083] Afterthe preference value of the combination of this
video category and all possible advertisement categories Adc,
.. . Adg, are calculated, and the advertisement category with
the highest score Adc;, is selected in an embodiment. Alterna-
tively, lower scoring advertisement categories are omitted
when forming Bayesian Engine 408 then chooses those
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advertisements in category Adc; from row VSc; of global
Ads_play_table. After this filtering step, the rest of the adver-
tisements are sent to user device for playing according to the
advertisement related information such as priority, playing
times etc.

[0084] In an embodiment, both the preference matrix and
the user ontology or user preference matrix are updated
according to user’s feedback. If user’s feedback indicates
positive response, then the corresponding cell in preference
matrix is updated according to aijl+l. In one embodiment, an
entire column of the user profile category in the first section of
the user profile matrix, and one cell of the corresponding
scene category in the second section of the user profile matrix
are updated with aijl+l. On the other hand, if the feedback is
negative, the corresponding cells in the preference matrix are
updated according to aijd+l, and the entire column of profile
category plus one cell of corresponding scene category is
updated according al.jd+l . In an embodiment, the feedback is
appended at the end of the array h, in each corresponding cell.
In alternative embodiments, update equation aijl+l can be
replaced by other update rules, for example, instead of incre-
menting by 1, it can be updated by incrementing with other
specified constant or non-constant values. In some embodi-
ments, some of the fields in the user profile are not used and/or
notupdated. Such unused fields, however, can be used and/or
updated in a future version on of the system depending on the
specific embodiment and its specifications.

[0085] Inanembodiment, a sliding window is used to store
the value of al.jl and aijd in each cell. In some embodiments, the
sliding window prevents new incoming feedback values from
having a disproportionate affect on the calculation of the
preference value, and prevents the values of al.jl and aijd from
having a high value due to accumulation. In an embodiment,
each time a feedback value arrives, either a 1 or an -1 is
appended to the first available cell in the sliding window. If
the sliding window is full, the first element will be removed.
By doing this, the total count in each cell of preference matrix
and ontology-category matrix does note exceed a certain
number. The structure of sliding window is shown in FIG. 13.
Here, aijl and aijd track the number of 1 and -1 in the sliding
window so that each time this cell is accessed. In some
embodiments, the number of 1 and -1 do not need to be
accounted in real-time, so each time a new feedback value
arrives, either al.jl+l is applied if the feedback value is 1, or
al.jd+l is applied if the feedback value is -1. If the sliding
window is full, the leftmost element is removed, in one
embodiment and either aijl—l or aijd—l applies depending on
the removed values. In an embodiment, the window size also
determines how much history is tracked for a particular video
advertisement combination.

[0086] FIG. 14 illustrates Bayesian network model 510
according to an embodiment of the present invention. In step
512, the Bayesian network is constructed and applied to user
preference model 514. In step 518, Global Ads_Play_Table
516 is filtered according to user preference model 514 to
produce Filtered Ads_Play_Table 520. In one embodiment,
filtering operation 518 discards advertisements that are likely
not preferred by the customer according to the output of the
Bayesian model. Next, after the user views the video, a user
survey is administered in step 522 to provide feedback 524. In
one embodiment, survey step 522 is composed of playing
video segment, an accompanying advertisement, and a pref-
erence choice. In an embodiment, the survey is given to a user
or customer to capture their preference after the whole video

Jul. 28, 2011

is shown to the user or customer. The user preference model
is updated according to feedback 524 in step 526.

[0087] FIG. 15 illustrates flow diagram 500 of the construc-
tion of an embodiment Bayesian network based on user pref-
erence model. In an embodiment, the Bayesian network cal-
culates the preference probability of a certain video segment
and advertisement combination. In an embodiment, three
nodes are used. Node V 502 denotes a video segment, node
Ads 506 denotes an Advertisement and node Pref 504 denotes
a user preference(Like or Dislike) and the probability distri-
bution tables defined below are constructed temporally dur-
ing the operation of the Bayesian model.

[0088] FIG. 16 illustrates pseudo code corresponding to
embodiment algorithm for the construction of a Bayesian
model. In an embodiment, three probability distribution
tables are defined. The first table is a V-Ads table (P(Ads|V))
that denotes the probability of choosing an advertisement
when a specific video segment is selected. In an embodiment,
this parameter is calculated, for example, according to the
amount of financial support from the advertiser. It is assumed
that there are n Ads in a candidate set of a video segments, and
the financial sponsor is listed as (f}, f,, . . . , f,,), which is also
used as the header of V-Ads table. The k™ ads conditional
probability is calculated using according to f/Z,_,"f,.

[0089] The second embodiment table is a Pref-V-Ads table
(P(Prefp Ads,V)) that denotes the probability that a user pre-
fers a particular video segment and advertisement combina-
tion. This parameter is calculated according to the feedback
from user. In an embodiment, head the Pref-V-Ads table is
(video segment, advertisement, like, dislike), and the condi-
tional probability is calculated by:

i

.
P(Pref | Ads, V) = ——,
a; +aj

using the data of user preference matrix.

[0090] The third embodiment table is a V table (P(V)) that
denotes the probability that a certain video segment was
displayed according to the general user preferences, which
may be obtained from popular video websites, such as You-
Tube.com and Hulu.com, in some embodiments.

[0091] In an embodiment, during the construction of the
Bayesian model, the probability of P(V,AdsPref)=P
(PreflAds,V)-P(AdsIV)-P(V) is calculated using a Bayesian
formula. After the model is constructed, user preference prob-
ability is predicted according to:

P(Ads, V, Pref)

P(Ads, Pref | V) = PV

In other words, the probability the conditional probability that
certain kind of advertisement is preferred by customer, given
the category of video segment. In an embodiment, advertise-
ments are filtered according to the output of this model.
[0092] FIG. 17 illustrates pseudo code corresponding to an
algorithm for an embodiment Bayesian Filtering Algorithm,
and FIG. 18 illustrates pseudo code corresponding to an algo-
rithm for an embodiment Bayesian model updating algo-
rithm.

[0093] FIG. 19 illustrates computer system 600 adapted to
use embodiments ofthe present invention, e.g., storing and/or
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executing software associated with the embodiments. Central
processing unit (CPU) 601 is coupled to system bus 602. CPU
601 may be any general purpose CPU. However, embodi-
ments of the present invention are not restricted by the archi-
tecture of CPU 601 as long as CPU 601 supports the inventive
operations as described herein. Bus 602 is coupled to random
access memory (RAM) 603, which may be SRAM, DRAM,
or SDRAM. ROM 604 is also coupled to bus 602, which may
be PROM, EPROM, or EEPROM. RAM 603 and ROM 604
hold user and system data and programs as is well known in
the art.

[0094] Bus 602 is also coupled to input/output (1/O) adapter
605, communications adapter 611, user interface 608, and
display adaptor 609. The 1/O adapter 605 connects storage
devices 606, such as one or more of a hard drive, a CD drive,
a floppy disk drive, a tape drive, to computer system 600.
Communications adapter 611 is configured to interface with
network 612 The I/O adapter 605 is also connected to a printer
(not shown), which would allow the system to print paper
copies of information such as documents, photographs,
articles, and the like. Note that the printer may be a printer,
e.g., dot matrix, laser, and the like, a fax machine, scanner, or
a copier machine. User interface adaptor is coupled to key-
board 613 and mouse 607, as well as other devices. Display
adapter, which can be a display card in some embodiments, is
connected to display device 610. Display device 610 canbe a
CRT, flat panel display, or other type of display device. In
embodiments, system 600 can correspond to a server at the
service provider, a server with the video provider, or a user
device.

[0095] Advantages of embodiments include an ability to
provide scene specific targeted advertisement capability that
takes into account specific video content and user prefer-
ences. A further advantage of some embodiments includes
enabling advertisements to be received by different users and
different user terminals, in different time frames, and in dif-
ferent location according to the specific context and semantic
information according to each user’s preference and profile.
[0096] An advantage of some embodiments includes the
ability to quickly and efficiently determine advertisements for
video insertion for a particular user. Furthermore, in some
embodiments, the user preferences are updated to track a
user’s changing preferences.

[0097] Advantages of embodiments that employ ontologi-
cally based categorization methods include the ability to
quickly match advertisements to specific video segments, as
well as quickly and efficiently filter a candidate list of adver-
tisements according to a specific user preferences.

[0098] Advantages of embodiments that process video
metadata, rather than raw video content include efficient
transmission and reception of advertising lists. Furthermore,
in embodiments that process advertisement lists separate
from the actual advertisements themselves, the need for hav-
ing a user device download a large amount of data devoted to
potentially unwatched videos is alleviated.

[0099] Although the embodiments and their advantages
have been described in detail, it should be understood that
various changes, substitutions and alterations can be made
herein without departing from the spirit and scope of the
invention as defined by the appended claims. Moreover, the
scope of the present application is not intended to be limited
to the particular embodiments of the process, machine, manu-
facture, composition of matter, means, methods and steps
described in the specification. As one of ordinary skill in the

Jul. 28, 2011

art will readily appreciate from the disclosure of the present
invention, processes, machines, manufacture, compositions
of'matter, means, methods, or steps, presently existing or later
to be developed, that perform substantially the same function
or achieve substantially the same result as the corresponding
embodiments described herein may be utilized according to
the present invention. Accordingly, the appended claims are
intended to include within their scope such processes,
machines, manufacture, compositions of matter, means,
methods, or steps.

What is claimed is:

1. A method of inserting advertisements into video content,
the method comprising:

electronically filtering a first list of advertisements accord-

ing to user preference data to determine a second list of

advertisements, wherein

each advertisement in the first list of advertisements is
associated with a video category from a plurality of
categories;

the video content comprises a plurality of video seg-
ments, and each video segment is associated with a
category from the plurality of categories,

electronically filtering comprises filtering the first list of
advertisements for the plurality of video segments on
a segment by segment basis; and

transmitting the second list of advertisements to a user

device for insertion with the video content.

2. The method of claim 1, wherein electronically filtering
comprises

adjusting the user preference data according to user profile

data;

calculating a preference value based on the adjusted user

preference data; and

selecting an advertisement from the list of advertisements

according to the calculated preference value.

3. The method of claim 2, further comprising

receiving user feedback info from the user device; and

adjusting the user preference data based on the user feed-

back.

4. The method of claim 3, wherein adjusting the user pref-
erence data comprises adjusting the user preference data
according to a history of user preference data.

5. The method of claim 4, further comprising applying a
sliding window to the history of user preference data.

6. The method of claim 2, wherein adjusting the user pref-
erence data according to the user profile data comprise and
calculating the preference value comprises using a preference
and profile (PNP) based Bayesian engine.

7. The method of claim 2, wherein:

the user preference data comprises a user preference matrix

comprising preference values according to rows indexed
by video categories and columns indexed by advertising
categories; and

the user profile data comprises a user profile matrix com-

prising rows indexed by user profile categories and col-
umns indexed by advertising categories.

8. The method of claim 7, wherein:

adjusting the user preference data according to user profile

data comprises:

selecting a row of the user preference matrix corre-
sponding to a present video category,

selecting at least one row of the user profile matrix,

calculating weights from the at least one row of the user
profile matrix,
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applying the weights to the row of the user preference
matrix to form an adjusted row of the user preference
matrix; and
calculating the preference value comprises calculating
preference values for the adjusted row of the user pref-
erence matrix.
9. The method of claim 8, wherein:
each element in the user profile matrix and the user pref-
erence matrix comprises an aijl value denoting a positive
user disposition and an a,; 9value denoting a negative
user disposition; and
calculating weights comprises calculating a weight accord-
ing to:
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applying the weights to the user preference matrix com-
prises
if the weight is greater than 0, then the weight is applied
to aijl of the user preference matrix such that aijlzaijd
(1+Weight), and
if the weight is not greater than 0, then the weight is applied
to aijd of the user preference matrix such that aijd:aijd(l +
Weight).
10. The method of claim 9, wherein calculating the pref-
erence value comprises applying the following expression to
elements in the row of the user preference matrix:
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11. The method of claim 10, wherein the weight and the
preference value are between -1 and 1.
12. The method of claim 10, wherein:
each element in the user profile matrix and the user pref-
erence matrix further comprises a history of a last N user
values; and
the method further comprises calculating the aijl and aijd
values according to the history of the last N user values.
13. The method of claim 7, wherein the user profile cat-
egories comprises a first set of categories, the first set of
categories comprising the video categories.
14. The method of claim 7, wherein the user profile cat-
egories comprises:
a first set of categories comprising the video categories;
and
a second set of categories comprising user profile data.
15. A method of inserting advertisements into video con-
tent, the method comprising:
electronically filtering a first list of advertisements accord-
ing to user preference data to determine a second list of
advertisements, wherein
each advertisement in the first list of advertisements
comprises a category from a plurality of categories,

the user preference data comprises a plurality of prefer-
ence fields indexed by the plurality of categories,
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electronically filtering comprises updating the user pref-
erence data according to a user profile matrix com-
prising a plurality of attributes according to a hierar-
chical user ontology; and

transmitting the second list of advertisements to a user
device for insertion with the video content.

16. The method of claim 15, wherein:

video content comprises a plurality of segments;

each video segment is associated with a category from the
plurality of categories; and

the electronically filtering further comprises filtering the
advertisements for insertion on a segment by segment
basis.

17. The method of claim 15, wherein the hierarchical user
ontology comprises a first plurality of top level categories the
first plurality of top level categories comprising:

a first category comprising subcategories relating to an

individual’s internal attributes;

a second category comprising subcategories relating to an
individual’s social status; and

a third comprising subcategories relating to an individual’s
immediate situation.

18. The method of claim 17, wherein:

subcategories relating to the individual’s internal attributes
comprise subcategories pertaining to age and gender;

subcategories relating to the individual’s social status com-
prises subcategories pertaining to occupation and edu-
cation; and

subcategories relating to the individual’s immediate situa-
tion comprise subcategories pertaining to whether the
individual is at home or whether the individual is on a
trip.

19. A system for inserting advertisements into video con-

tent, the system comprising:
a filtering block configured to filter a first list of advertise-
ments according to user preference data to determine a
second list of advertisements, wherein
each advertisement in the first list of advertisements is
associated with a video category from a plurality of
categories,

the video content comprises a plurality of video seg-
ments, and each video segment is associated with a
category from the plurality of categories, and

the filtering block filters the first list of advertisements
on a segment by segment basis.

20. The system of claim 19, further comprising a commu-
nications adaptor transmitting the second list of advertise-
ments to a user device for insertion with the video content.

21. The system of claim 19, wherein the filtering block is
further configured to:

adjust the user preference data according to user profile
data;

calculate a preference value based on the adjusted user
preference data; and

select an advertisement from the list of advertisements
according to the calculated preference value.

22. The system of claim 21, wherein:

the system further comprises a communications adaptor
receiving user feedback info from a user device; and

the filtering block is further configured to adjust the user
preference data based on the user feedback.

23. The system of claim 21, wherein the filtering block

comprises a Bayesian engine configured to adjust the user
preference data and calculate the preference value.
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24. The system of claim 21, wherein:

the user preference data comprises a user preference matrix
comprising preference values according to rows indexed
by video categories and columns indexed by advertising
categories; and

the user profile data comprises a user profile matrix com-

prising rows indexed by user profile categories and col-
umns indexed by advertising categories.

25. The system of claim 19, wherein filtering block is
further configured to update the user preference data accord-
ing to a user profile matrix comprising a plurality of attributes
according to a hierarchical user ontology.

26. A non-transitory computer readable medium with an
executable program stored thereon, wherein the program
instructs a microprocessor to perform the following steps:

filtering a first list of advertisements according to user

preference data to determine a second list of advertise-

ments, wherein

each advertisement in the first list of advertisements is
associated with a video category from a plurality of
categories,

the video content comprises a plurality of video seg-
ments, and each video segment is associated with a
category from the plurality of categories, and
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the filtering block filters the first list of advertisements
on a segment by segment basis.

27. The non-transitory computer readable medium of claim
26, wherein the program further instructs the microprocessor
to perform the following steps:

adjusting the user preference data according to user profile

data;

calculating a preference value based on the adjusted user

preference data; and

selecting an advertisement from the list of advertisements

according to the calculated preference value.

28. The non-transitory computer readable medium of claim
26, wherein the program further instructs the microprocessor
to transmit the second list of advertisements to a user device
for insertion with the video content.

29. The non-transitory computer readable medium of claim
26, wherein the program further instructs the microprocessor
to update the user preference data according to a user profile
matrix comprising a plurality of attributes according to a
hierarchical user ontology.
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