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RECOMMENDING VIDEO PROGRAMS 

BACKGROUND OF THE INVENTION 

0001 1. Field of the Invention 
0002 The present invention is related to a system for 
recommending video programs to a user. 
0003 2. Description of the Background Art 
0004. A current approach to recommending a video pro 
gram to a user requires that the user have a digital video 
recorder and a Subscription service. In such an approach, the 
Subscription service monitors the television programming 
the user watches as well as what the user records. This 
information is combined with information identifying what 
other users watch and the Subscription service then displays 
or records additional programming to the user's digital video 
recorder that the service determines might be of interest to 
the user. The pool of information from which to make 
recommendations is however limited to the number of users 
of that particular television broadcast system. 
0005. In another current approach, the user trains the 
Subscription service by rating the television programming 
the user watches or records. This rating information is 
factored into the determination of which programs the 
subscription service recommends to the user. This however 
requires waiting the time it takes the system to be trained to 
get recommendations that are of any value. 
0006 Additionally, the recommendations made by the 
subscription service are based only on what other users with 
similar viewing habits watch and the Subscription service 
only has information about what a user watches through the 
television broadcast system. The Subscription service cannot 
take into account Video programming the user watches 
through other means such as playing a DVD or downloading 
from the internet. The subscription service also does not 
have any way of obtaining information that a user searched 
online for information about a new series that has not aired 
yet. 

SUMMARY OF THE INVENTION 

0007. A recommendation system uses data about video 
programs of interest to a user and data from interactions with 
web services systems such as search engines and online 
Video content providers to determine associated programs 
that may be of interest to a user. Because of the vast number 
of users of search engines and online video content provid 
ers, associations between video programs can be identified 
that cannot be detected in other ways. These associations can 
then be used to provide recommendations to users of video 
programs. 
0008 To construct a database of recommendations, the 
recommendation system accesses access logs of one or more 
web services systems such as internet search engines or 
access logs of one or more online video content providers. 
From the access logs information is obtained about interac 
tions with the search engine or online video content provider 
that relates to video programs or information related to video 
programs. An interaction is an exchange between the user 
and the system. Interactions include a search query and 
downloading video content. The interactions can then be 
aggregated to identify which combinations of interactions 
relating to video programs or combinations of interactions 
relating to a video program and an attribute of a video 
program occur during the same session. The co-occurrence 
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of Such interactions is used to determine that one video 
program would be of interest to a user given another video 
program assumed to be of interest to the user. Data about the 
programs of interest to the user may be obtained any number 
of ways including being sent to the recommendation system 
by a client or retrieved from a user profile stored as part of 
the recommendation system. Programs of interest include 
programs the user watches via a TV broadcast system as 
well as any programs watched from other sources, including 
any source of pre-recorded media (e.g., video stored on 
optical disc), or programs that have been downloaded from 
online video content providers. 
0009. In order to make a recommendation of a video 
program, the recommendation system receives an identifier 
of a video program of interest to the user. The recommen 
dation system queries a database of recommendations to 
determine a second video program that is related to the video 
program of interest to the user. The recommendation system 
also determines when the returned related video programs 
will be available to view at the user's location. For returned 
related video programs that are available for viewing within 
a predetermined amount of time into the future, the recom 
mendation sends a package to the user that comprises the 
identity of the recommended video program as well as the 
information of when that video program can be viewed and 
on which channel. 
0010. The features and advantages described in this sum 
mary and the following detailed description are not all 
inclusive. Many additional features and advantages will be 
apparent to one of ordinary skill in the art in view of the 
drawings, specification, and claims hereof. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0011 FIG. 1 is a diagram of system architecture accord 
ing to one embodiment. 
0012 FIG. 2 is a data flow chart showing the method of 
populating the related video program database according to 
one embodiment. 
0013 FIG. 3 is a data flow chart showing the method of 
recommending video programs to a user according to one 
embodiment. 
0014 FIG. 4 is a sample display of recommendations 
presented to the user at the client. 
0015 The figures depict various embodiments of the 
present invention for purposes of illustration only. One 
skilled in the art will readily recognize from the following 
discussion that alternative embodiments of the structures 
and methods illustrated herein may be employed without 
departing from the principles of the invention described 
herein. 

DETAILED DESCRIPTION OF THE DRAWINGS 

System Architecture Overview 
0016 FIG. 1 is a diagram of system architecture accord 
ing to one embodiment. The recommendation system 100 
includes a front end server 125, a recommendation server 
130, a log processing engine 135, a search engine 165, an 
online video content provider 170, an attributes database 
155, a television schedule database 140, access logs 145, 
related video program database 147, and a user profile 
database 160. For simplicity, only one recommendation 
server 130, one log processing engine 135, one search 
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engine 165 and one online video content provider 170 are 
shown but in practice, many recommendation servers 130, 
log processing engines 135, and search engines 165 will be 
in operation. 
0017. The recommendation system 100 communicates 
with a client 110 via the network 105, which is typically the 
Internet, but may also be any network, including but not 
limited to a LAN, a MAN, a WAN, a mobile, wired or 
wireless network, a private network, or a virtual private 
network, and any combination thereof. The client 110 is any 
type of device that is adapted to access the recommendation 
system 100 over the network 105. Examples of clients 
include but are not limited to personal computing devices, 
mobile phones, remote controls, and devices that receive 
Video programs such as cable or satellite set top boxes, 
which have been adapted to provide the structures and 
functions described herein. Most basically, a client 110 is 
configured to transmit identifiers of video programs to the 
recommendation system 100 and receive information iden 
tifying and/or describing recommended video programs 
from the recommendation system 100. Optionally, a client 
110 may be configured to control a television or other 
audio/video output device on which the user can watch 
Video programs, including recommended programs. For 
simplicity only one client 110 is shown. In practice there will 
be numerous clients 110 communicating with the recom 
mendation system 100. 
0018. The recommendation server 130 is implemented as 
server program executing on one or more server-class com 
puters comprising a CPU, memory, network interface, 
peripheral interfaces, and other well known components. 
The computers themselves preferably run an open-source 
operating system Such as LINUX, have generally high 
performance CPUs, with 1G or more of memory, and 100G 
or more of disk storage. Of course, other types of computers 
can be used, and it is expected that as more powerful 
computers are developed in the future, they can be config 
ured in accordance with the teachings here. The function 
ality implemented by any of the elements can be provided 
from computer program products that are stored in tangible 
computer readable storage mediums (e.g., RAM, hard disk, 
or optical/magnetic media), or by equivalent implementa 
tions in hardware and/or firmware. Alternatively, the rec 
ommendation server 130 can be implemented in dedicated 
hardware, using custom designed circuitry to implement the 
logic of the operations described herein. 
0019. The attributes database 155 stores the title and 
other attributes of video programs. From the attributes 
database 155, attributes of a given video program can be 
determined, and conversely video programs with given 
attributes can also be identified. The attributes database may 
be a source external to the recommendation system 100, 
such as the Internet Movie Database at “www.imdb.com,” or 
the like. Attributes of a video program are any metadata used 
to describe the video program, and include the data Such as 
various people associated with the program (e.g. actors, 
actresses, presenters, producers, directors, musicians, etc.), 
plot Summary and keywords, locations (e.g., where the 
program takes place), genre (e.g. sporting event, drama, 
comedy, reality, game show, Soap opera, and documentary), 
date information (production, air date, etc.), ratings (e.g. 
TV-14, G, NR), and quality ratings (e.g. “4 stars”), reviews, 
production information, and so forth. One example of a 
standardized system of organizing attributes for broadcast 
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programming is the “TV Anytime' Standard, European 
Telecommunications Standards Institute, ETSI TS 102 822. 
0020. The television schedule database 140 stores the 
television program schedule on television broadcast systems 
in different geographic areas. Television broadcast systems 
include those that broadcast over-the-air signals, cable, and 
satellite services, including both analog and digital broad 
cast systems. Television schedule information is widely 
available from commercial sources. 

0021. The access logs 145 contain information about user 
interactions with the search engine 165 or online video 
content provider 170 (generally a “web service'). Search 
engines 165 include for example GoogleTM, and the like: 
online video content providers 170 include video hosting 
websites such as YouTubeTM, and video rental/download 
websites such as NetflixTM. Each log entry includes an IP 
address of the client device interacting with the web service, 
timestamp information, the user's ID if the web service 
offers accounts for users, the type of interaction and other 
metadata. The type of interaction is what the user did at the 
web service. In the case of search engines, the most common 
interaction is a search query and the terms searched would 
be included in the metadata of the interaction stored in the 
access logs 145. Online video content providers generally 
include search interfaces that allow users to search for video 
content within the provider's system. A search query is 
therefore also a type of interaction with an online video 
content provider. Additional types of interactions with 
online video content providers include playing streaming 
Video programs, downloading video programs, and request 
ing video programs to be delivered to the user on physical 
media. Renting a video program on a DVD via an online 
content provider is one embodiment of requesting a video 
program for delivery to the user on physical media. The 
identity of the video program being streamed or downloaded 
is among the metadata stored for streaming or downloading 
Video programs or requesting video programs for delivery 
on physical media. 
0022. The related video program database 147 stores 
Video program information including information that iden 
tifies video programs that are determined to be related to 
each other by the operation of the log processing engine 135. 
The operation of the log processing engine 135 is discussed 
in greater detail in reference to FIG. 2. 
0023 The user profile database 160 stores user profiles 
which are used by the recommendation system 100. Each 
user profile includes information associated with the user, 
along with names of video programs that have been received 
from the client 110 as part of search queries, as well as 
names of video programs that have previously been recom 
mended to the user. Additionally, the user profile may 
include attributes of video programs that are of interest to the 
user and that the user has entered into the profile. The user 
may, but need not, provide information Such as favorite 
movies, actors, genres, and so forth. The user accesses the 
user's profile via the client 110. Users are identified by a user 
identifier. The user identifier identifies the user's location 
and is matched to the user's television broadcast system so 
that the correct channel and time may be found for the 
recommended video programs in the television schedule 
database 140. An IP address or zip code may be used to 
identify the user's location. 
0024 For additional personalization of recommenda 
tions, the user profile can include information from the 
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user's other profiles at third party services, e.g. Such as other 
search engines, content providers or the like. Information 
from the user's profile for such other services includes on 
which video programs and attributes of video programs the 
user has searched. Additionally the information from the 
user's profile includes which video programs the user has 
downloaded, streamed or requested for delivery on physical 
media. 
0025. The attributes database 155, television schedule 
database 140, access logs 145, related video program data 
base 147 and user profile database 160, may be stored using 
any type of data storage system, operating on server class 
computer systems. 

Generation of Related Video Program Database 
0026. The log processing engine 135 processes access 
logs 145 of one or more internet search engines and online 
video content providers to populate the related video pro 
gram database 147 with information about video programs 
that are related to each other, and could be recommended to 
a user. Of interest here are searches by users for the names 
of video programs, or attributes of video programs and 
names and attributes of video programs streamed or down 
loaded by the user or provided to the user on a physical 
medium. 
0027. The fact that multiple interactions are being per 
formed by the same user can be determined from the 
metadata stored with the searches in the access logs 145. A 
Single Session may be determined by a user logging into and 
out of a search engine 165 or online video content provider 
170. For example to search NetflixTM, a user logs into the 
user's account, and either manually logs out, or is deemed to 
have logged out after Some period of non-activity. Alterna 
tively, sessions are determined heuristically, based on the IP 
addresses and timestamps associated with each search 
request. By way of example, a session can be fixed in length 
(e.g., all interactions from an IP address within a 15 minute 
interval from a first interactions), or variable (all interactions 
from an IP address, so long as each interaction is within X 
minutes (e.g., 3 minutes) of the previous interaction). The 
log processing engine 135 is programmed to assign identify 
interactions performed by a single user, and then assign the 
various interactions into one or more sessions. 
0028 Referring to FIG. 2, the log processing engine 135 
requests 205 interactions and their associated metadata from 
the access logs 145. The access logs 145 return 210 inter 
actions and the metadata. The log processing engine 135 
organizes 215 the interactions to group together the inter 
actions into sessions, using the various approaches discussed 
above. To determine which interactions are related to video 
programs, the metadata associated with interactions are 
applied to a database of attributes of video programs. For 
interactions which are search queries, the log processing 
engine 135 determines which of the search queries refer to 
titles of video programs or attributes of video programs by 
querying 220 the search terms in each search in the attributes 
database 155. This identifies the matching terms as related to 
Video programs, and the remaining terms as unrelated for 
this purpose. In addition, each returned query would be 
identified by its type, such as title, producer, location, and so 
forth. For interactions which are downloading or streaming 
of video programs or requesting videos for delivery to the 
user on a physical medium, the titles of video programs are 
determined from the associated metadata. Attributes of the 
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Video program streamed or downloaded may also be iden 
tifiable from metadata associated with the interaction. 
0029. The log processing engine 135 constructs 230 a 
co-occurrence table of the titles of video programs, and 
preferably, though optionally, as well between program titles 
and program attributes, and between one or more of the 
program attributes other than titles. If the co-occurring 
searches during a given search session relate to Video 
programs A, B, C, and D, then the pairs are AB, AC, AD, 
BC, BD and CD. The frequency count for each co-occurring 
pair of video program related searches is then updated; the 
update can be a unitary increment, or some partial weighted 
value, based on the information such as TF-IDF for the 
search terms, or other factors. This process is repeated across 
of the search sessions identified in the access logs 145. 
0030 The identified co-occurrences are then used to 
determine relative recommendation strengths for the video 
programs identified in the co-occurrence table with a given 
first video program. The more similarities there are between 
a video program and the first video program, the higher the 
recommendation strength for that video program. For 
example, to determine relative recommendation strengths 
for movies N and P which co-occur with movie M in the 
co-occurrence table, assume the following information is 
determined: 
0031 Movie Mbeen downloaded 50 times with movie N. 
0032 Movie M been downloaded 10 times with movie P. 
0033 Movie M been searched 11 times with movie Q. 
0034 Movie M been searched 19 times with movie N. 
0035 Movie M been rented by 80 times with movie N, 
and 
0036 Movie M been recorded to a DVR system 15 times 
with movie P. 
0037. Once the session information has been processed, 
the engine determines which of the co-occurring video 
programs (and/or attributes) are determined to be related, 
based on the statistical significance of the co-occurrence 
frequency information. Significance can be determined 
based various tests such as correlation, information gain, or 
the like. 
0038 Any method known in the art to measure relation 
ships between random variables may be used by the log 
processing engine 135. Examples include correlation and 
information gain analyses. 
0039. The recommendation strength for a given video is 
a function of a weighted combination of the co-occurrence 
information. The different types of interactions can carry 
different weights. Two video programs being downloaded 
together is more indicative that one person may enjoy both 
programs than merely searching on both movies, and thus 
co-occurring downloads are given a higher weight than 
co-occurring searches. In addition, the co-occurrence fre 
quencies can be normalized with respect to total population 
metrics, or expressed in relative terms or percentages. Such 
as 65% of the time that Movie M is downloaded, Movie N 
is downloaded with it. 
0040. Additionally or alternatively, the attributes of co 
occurring video programs are analyzed to determine whether 
the video programs have any attributes in common. The 
attributes of the video programs which co-occur would be 
determined by querying the attributes database 155. The 
more attributes the two video programs have in common, the 
higher this contribution to the recommendation strength 
would be. 
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0041. For interactions that are search queries on video 
program attributes, the log processing engine 135 requests 
240 video programs that have those attributes in the attri 
butes database 155. For attributes that are persons (e.g., 
actor, producer, director), the engine returns 245 a list of 
Video programs in which that person is listed. 
0042. For attributes that are descriptive of a video pro 
gram (e.g., genre, location, year), the attributes database 155 
returns 245 programs that have matching attributes. 
0043. The attributes database 155 can return a limited 
number of video programs that match the attribute, or can 
return all matching programs. In either case, the attributes 
database 155 ranks the returned video programs. The rank 
ing can be determined by any known ranking or sorting 
method such as alphabetical, age of video program, fre 
quency information of the video programs terms, their 
popularity (e.g., number of searches for same), user rating, 
or extrinsic information (e.g., Neilsen rating share), etc. 
0044) For interactions that are the titles of video pro 
grams, the log processing engine 135 looks up the corre 
sponding attributes in the attributes database 155, including 
the associated people (e.g., actors, director, writer, pro 
ducer), genre, year, locale, ratings, and so forth. Then, for 
each of the returned attributes the log processing engine 135 
uses each of these as a secondary query, and looks up 260 
additional (secondary) video programs that have these attri 
butes. These secondary related programs are then processed 
as co-occurring programs with the video programs that were 
identified from the original queries, and co-occurrence fre 
quency information is updated accordingly. Since the sec 
ondary related programs have a more remote connection to 
the original video programs from the search query the 
update value can be down weighted. Thus, the log process 
ing engine 135 associates not only the original video pro 
grams that were search queries with significant co-occur 
rence, but also other video programs with the same 
attributes. 
0045. The above process of constructing the co-occur 
rence information is repeated periodically, for example on a 
weekly basis, or as new video programs are added to the 
Video program database. 
Example of Determining Related Video Programs from 
Access Logs 
0046. Using the process as outlined above and referring 
again to FIG. 2, the log processing engine 135 retrieves 
interactions from access logs 145 and after sorting 215 the 
interactions, determines that the following interactions took 
place within the same session by an individual user: down 
loaded "Diamonds are Forever, and searched on "heart 
attack,” “diabetes,” “turkey gravy,” “Antarctica” and “Meryl 
Streep.” In order to determine which of these interactions 
involve titles of video programs or attributes of video 
programs, or are interactions unrelated to Video programs, 
the log processing engine 135 looks up 220 the search terms 
from the search queries and title of the downloaded material 
in the attributes database 155. The attributes database 155 
returns “Diamonds are Forever as a title of a video program 
and “Antarctica” and “Meryl Streep' as attributes of video 
programs. Using a co-occurrence table, the log processing 
engine 135 determines 235 co-occurrence frequency. 
Assuming the co-occurrences of “Diamonds are Forever 
and "Antarctica” as well as "Diamonds are Forever and 
“Meryl Streep' are statistically significant, those two pairs 
of interactions are determined to be related. 
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0047. In order to determine related video programs to 
enter in to the related video program database 147, the log 
processing engine 135 requests 240 Video program titles for 
the search queries that are video program attributes in the 
attributes database 155. For the video program attributes, 
“Meryl Streep' and “Antarctica,” the log processing engine 
requests 240 video programs that have those attributes in the 
attributes database 155. For “Meryl Streep,” the attributes 
database returns 245 video programs in which Meryl Streep 
is listed as an actor, such as “The Hours,” in addition to 
television shows on which Meryl Streep has been inter 
viewed such as the Aug. 17, 2000 episode of Charlie Rose. 
For “Antarctica, the attributes database 155 returns 245 
Video programs that are set in Antarctica Such as the tele 
vision show “The Last Place on Earth' and the documentary 
“March of the Penguins.” The returned video programs are 
stored 270 in the related video program database 147 as 
related to "Diamonds are Forever.” 
0048. Attributes of “Diamonds are Forever are 
requested 250 by the log processing engine 135. The attri 
butes returned 255 by the attributes database 155 include 
“Sean Connery, an actor in “Diamonds are Forever and 
“Amsterdam, a location where part of “Diamonds are 
Forever takes place. Using "Sean Connery' and “Amster 
dam’ as secondary queries, the log processing engine 135 
looks up 260 additional video program titles for which 
“Sean Connery' and “Amsterdam' are attributes. The titles 
returned 265 by the attributes database 155 for “Sean 
Connery' include for example, "Robin and Marian' and “A 
Bridge Too Far.” The titles returned 265 for “Amsterdam' 
include the documentary, “Amsterdam Nights” and the 
second episode of the fifth season of “Alias,” which takes 
place, in part, in Amsterdam. These secondary programs are 
also stored 270 as related to the “Meryl Streep' and “Ant 
arctica' programs in the related video program database 147. 
0049 Based on the example search session, other pro 
grams that would be stored as related to “Diamonds are 
Forever” would include a James Bond movie that takes 
place in Antarctica if such one existed and television pro 
grams starring actors that appear both in "Diamonds are 
Forever and in Meryl Streep movies. 
0050. Optionally, in addition to storing programs as 
related, the type of interaction from the access logs 145 that 
co-occurred and led to the determination that a given video 
program is related to another video program are also stored 
in the related video program database 147. This information 
is useful for personalization of recommendations. 

Overview for Recommending Video Programs 

0051 FIG. 3 is a data flow chart showing a method of 
recommending video programs to a user according to one 
embodiment. The client 110 sends 305, on behalf of a user, 
an identifier of a video program to the recommendation 
server 130 via the front end server 125. The identifier can be 
of a video program that the user is currently being presented 
to the user, the user has just recorded, or has otherwise 
expressed an interest in. The video identifier can be manu 
ally input, or more preferably, determined by the client 110 
automatically based on the available data pertaining to what 
the user is watching, has recently watched, has recently 
recorded, or has tuned to. The identifier of the video program 
serves as an indication of a video program that is of interest 
to the user. Alternatively, an indication of a video program 
of interest to a user is an audio fingerprint of a video program 



US 2016/0295290 A1 

that the user is currently being presented to the user, the user 
has just recorded, or has otherwise expressed an interest in. 
0052 Additionally, the client 110 sends 325 the user 
identifier to the recommendation server 130. The recom 
mendation server 130 receives the identifier, and stores 310 
the identifier of the video program received from the client 
110 in the user's profile in the user profile database 160. 
0053. The recommendation server 130 requests 315 
Video programs related to the video program identifier 
received from the client 110 in the related video program 
database 147. Related video programs are returned 320 by 
the related video program database 147. The associated 
Video programs are ranked and if the number of associated 
Video programs exceeds a threshold number, in one embodi 
ment, the related video program database 147 only returns 
the threshold number. 
0054 For each related video program, the recommenda 
tion server 130 looks up 330 the broadcast date, channel and 
time for the related video program at the user's location and 
for the user's broadcast system in the television schedule 
database 140. As indicated above, the user's location can be 
inferred from the user's IP address, or obtained from stored 
profile information provided by the user. The television 
schedule database 140 returns 335 the broadcast date, chan 
nel and time to the recommendation server 130. The rec 
ommendation server discards any related video program that 
will not be available to view at the user's location on the 
user's broadcast system within a pre-determined amount of 
time. For example, video programs available to view within 
half an hour to three hours of when the recommendation will 
be made allows the viewer to see recommendations for the 
near future. Preferably, the recommendation server 130 
provides a set of 3-5 recommended video programs that will 
be available for viewing and or recording. 
0055. The recommendation server 130 packages 345 the 
recommendations of the related video programs, and its 
broadcast date, channel and time. The recommendation 
server returns 350 the packaged information to the client 110 
via front end server 125. The recommendations can be 
packaged in an XML file, an HTML page, or in any other 
encoding or formatted presentation format. The client 110 
then displays the recommendations to the user. FIG. 4 
illustrates a sample page containing recommendations for 
the user. 
0056 Alternatively, the recommendation server 130 pro 
vides the content of the video program to the client 110 in 
addition to or in place of recommendation for a video 
program. The video program can be streamed to the client 
110 by the recommendation server 130 acting as streaming 
Video server. In another embodiment, the video program is 
sent to the client 110 in a format that allows the video 
program to be downloaded and stored at the client 110 for 
viewing at a later time. 
0057. In an alternative embodiment, after receiving 
related video programs 320 from the related video program 
database 147, the recommendation server 130 requests from 
the user profile database 160 a list of the video programs and 
attributes upon which the user has previously searched and 
Video programs the user has previously downloaded or 
streamed. The recommendation server 130 ranks the 
returned related video programs giving additional weight to 
video programs which have attributes upon which the user 
has searched or attributes in common with video programs 
upon which the user has searched, downloaded or streamed. 
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0.058 Alternatively or additionally, the recommendation 
server 130 receives a request for a recommendation from the 
client 110 but does not receive the identifier of a video 
program. The recommendation server 130 looks up video 
programs stored in the user's user profile and determines 
Video programs related to those stored video programs to 
recommend to the user, and filtering those programs accord 
ing to broadcast availability. 
0059. The log processing engine 135 and recommenda 
tion server 130 operate asynchronously. Because access logs 
of search engines and online video content providers and 
similar web services are constantly changing, co-occurrence 
frequencies between search queries related to video pro 
grams changes as well. Therefore the log processing engine 
updates the lists of associated video programs at predeter 
mined intervals. For example, the lists could be updated 
daily or weekly. 
0060. The present invention has been described in par 
ticular detail with respect to several possible embodiments. 
Those of skill in the art will appreciate that the invention 
may be practiced in other embodiments. First, the particular 
naming of the components, capitalization of terms, the 
attributes, data structures, or any other programming or 
structural aspect is not mandatory or significant, and the 
mechanisms that implement the invention or its features may 
have different names, formats, or protocols. Further, the 
system may be implemented via a combination of hardware 
and Software, as described, or entirely in hardware elements. 
Also, the particular division of functionality between the 
various system components described herein is merely 
exemplary, and not mandatory; functions performed by a 
single system component may instead be performed by 
multiple components, and functions performed by multiple 
components may instead performed by a single component. 
0061 Some portions of above description present the 
features of the present invention in terms of methods and 
symbolic representations of operations on information. 
These descriptions and representations are the means used 
by those skilled in the data processing arts to most effec 
tively convey the substance of their work to others skilled in 
the art. These operations, while described functionally or 
logically, are understood to be implemented by computer 
programs. Furthermore, it has also proven convenient at 
times, to refer to these arrangements of operations as mod 
ules or by functional names, without loss of generality. 
0062 Unless specifically stated otherwise as apparent 
from the above discussion, it is appreciated that throughout 
the description, discussions utilizing terms such as “deter 
mining or “displaying or the like, refer to the action and 
processes of a computer system, or similar electronic com 
puting device, that manipulates and transforms data repre 
sented as physical (electronic) quantities within the com 
puter system memories or registers or other Such 
information storage, transmission or display devices. 
0063 Certain aspects of the present invention include 
process steps and instructions described herein in the form 
of a method. It should be noted that the process steps and 
instructions of the present invention could be embodied in 
software, firmware or hardware, and when embodied in 
software, could be downloaded to reside on and be operated 
from different platforms used by real time network operating 
systems. 
0064. The present invention also relates to an apparatus 
for performing the operations herein. This apparatus may be 
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specially constructed for the required purposes, or it may 
comprise a general-purpose computer selectively activated 
or reconfigured by a computer program Stored on a computer 
readable medium that can be accessed by the computer. Such 
a computer program may be stored in a tangible computer 
readable storage medium, Such as, but is not limited to, any 
type of disk including floppy disks, optical disks, CD 
ROMs, magnetic-optical disks, read-only memories 
(ROMs), random access memories (RAMs), EPROMs, 
EEPROMs, magnetic or optical cards, application specific 
integrated circuits (ASICs), or any type of media suitable for 
storing electronic instructions, and each coupled to a com 
puter system bus. Furthermore, the computers referred to in 
the specification may include a single processor or may be 
architectures employing multiple processor designs for 
increased computing capability. 
0065. The methods and operations presented herein are 
not inherently related to any particular computer or other 
apparatus. Various general-purpose systems may also be 
used with programs in accordance with the teachings herein, 
or it may prove convenient to construct more specialized 
apparatus to perform the required method steps. The 
required structure for a variety of these systems will be 
apparent to those of skill in the, along with equivalent 
variations. In addition, the present invention is not described 
with reference to any particular programming language. It is 
appreciated that a variety of programming languages may be 
used to implement the teachings of the present invention as 
described herein, and any references to specific languages 
are provided for invention of enablement and best mode of 
the present invention. 
0066. The present invention is well suited to a wide 
variety of computer network systems over numerous topolo 
gies. Within this field, the configuration and management of 
large networks comprise storage devices and computers that 
are communicatively coupled to dissimilar computers and 
storage devices over a network, Such as the Internet, public 
networks, private networks, or other networks enabling 
communication between computing systems. Finally, it 
should be noted that the language used in the specification 
has been principally selected for readability and instruc 
tional purposes, and may not have been selected to delineate 
or circumscribe the inventive subject matter. Accordingly, 
the disclosure of the present invention is intended to be 
illustrative, but not limiting, of the scope of the invention, 
which is set forth in the following claims. 

1-48. (canceled) 
49. A computer-implemented method for recommending 

Video programs, the method comprising: 
receiving, from a first user device, an indication of a first 

Video program; 
identifying a plurality of video programs related to the 

first video program, wherein each of the plurality of 
Video programs corresponds to at least one of a plu 
rality of types of user interactions related to the first 
Video program, wherein the plurality of types of user 
interactions are received from a plurality of user 
devices other than the first user device; 

determining, for each combination of the first video 
program and one of the plurality of video programs, 
frequency information that indicates an amount each 
combination occurs in connection with each type of 
user interaction; 
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ranking the plurality of video programs based on the 
frequency information; 

determining a second video program related to the first 
video program from the plurality of video programs 
based on the ranking; and 

causing a recommendation for the second video program 
to be presented. 

50. The method of claim 49, wherein video program 
information including information identifying the plurality 
of video programs related to the first video program is stored 
in a video program database. 

51. The method of claim 49, wherein each of the plurality 
of types of user interactions is associated with an assigned 
weight and wherein the plurality of video programs are 
ranked based on the assigned weight being applied to the 
type of user interactions and the determined frequency 
information. 

52. The method of claim 49, further comprising: 
accessing one or more access logs; 
obtaining, for each of the plurality of video programs, 

user interaction information; and 
determining the type of user interactions associated with 

each of the plurality of video programs based on the 
user interaction information. 

53. The method of claim 49, wherein receiving the 
indication of the first video program further comprises: 

accessing a user profile corresponding to the user; and 
retrieving identifiers of one or more video programs 

including an identifier of the first video program that 
are stored in the user profile. 

54. The method of claim 49, wherein receiving the 
indication of the first video program further comprises 
receiving information about the first video program cur 
rently being presented to the user. 

55. The method of claim 49, wherein the recommendation 
is presented on a second user device different than the first 
user device. 

56. The method of claim 49, wherein the second video 
program is selected from the plurality of video programs 
based on the ranking and based on broadcast time of a device 
associated with the user. 

57. The method of claim 56, wherein the broadcast time 
is determined based location information of the device 
associated with the user. 

58. A computer-implemented system for recommending 
Video programs, the system comprising: 

a hardware processor that is configured to: 
receive, from a first user device, an indication of a first 

Video program; 
identify a plurality of video programs related to the first 

Video program, wherein each of the plurality of 
Video programs corresponds to at least one of a 
plurality of types of user interactions related to the 
first video program, wherein the plurality of types of 
user interactions are received from a plurality of user 
devices other than the first user device; 

determine, for each combination of the first video 
program and one of the plurality of video programs, 
frequency information that indicates an amount each 
combination occurs in connection with each type of 
user interaction; 

rank the plurality of video programs based on the 
frequency information; 
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determine a second video program related to the first 
Video program from the plurality of video programs 
based on the ranking; and 

cause a recommendation for the second video program 
to be presented. 

59. The system of claim 58, further comprising a video 
program database that stores video program information 
including information identifying the plurality of video 
programs related to the first video program. 

60. The system of claim 58, wherein each of the plurality 
of types of user interactions is associated with an assigned 
weight and wherein the hardware processor is further con 
figured to rank the plurality of video programs based on the 
assigned weight being applied to the type of user interac 
tions and the determined frequency information. 

61. The system of claim 58, wherein the hardware pro 
cessor is further configured to: 

access one or more access logs; 
obtain, for each of the plurality of video programs, user 

interaction information; and 
determine the type of user interactions associated with 

each of the plurality of video programs based on the 
user interaction information. 

62. The system of claim 58, wherein the hardware pro 
cessor is further configured to: 

access a user profile corresponding to the user, and 
retrieve identifiers of one or more video programs includ 

ing an identifier of the first video program that are 
stored in the user profile. 

63. The system of claim 58, wherein the hardware pro 
cessor is further configured to receive information about the 
first video program currently being presented to the user. 

64. The system of claim 58, wherein the recommendation 
is presented on a second user device different than the first 
user device. 
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65. The system of claim 58, wherein the second video 
program is selected from the plurality of video programs 
based on the ranking and based on broadcast time of a device 
associated with the user. 

66. The system of claim 65, wherein the broadcast time is 
determined based location information of the device asso 
ciated with the user. 

67. A non-transitory computer-readable medium contain 
ing computer executable instructions that, when executed by 
a processor, cause the processor to perform a method for 
recommending video programs, the method comprising: 

receiving, from a first user device, an indication of a first 
video program; 

identifying a plurality of video programs related to the 
first video program, wherein each of the plurality of 
video programs corresponds to at least one of a plu 
rality of types of user interactions related to the first 
video program, wherein the plurality of types of user 
interactions are received from a plurality of user 
devices other than the first user device; 

determining, for each combination of the first video 
program and one of the plurality of video programs, 
frequency information that indicates an amount each 
combination occurs in connection with each type of 
user interaction; 

ranking the plurality of video programs based on the 
frequency information; 

determining a second video program related to the first 
video program from the plurality of video programs 
based on the ranking; and 

causing a recommendation for the second video program 
to be presented. 


