wo 2012/158542 A2 | I 0¥ 0000 O

(43) International Publication Date
22 November 2012 (22.11.2012)

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

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

WIPOIPCT

(10) International Publication Number

WO 2012/158542 A2

(51
eay)

(22)

(25)
(26)
(30)

1

(72)
(73)

International Patent Classification: Not classified

International Application Number:
PCT/US2012/037586

International Filing Date:
11 May 2012 (11.05.2012)

Filing Language: English
Publication Language: English
Priority Data:

61/486,178 13 May 2011 (13.05.2011) US
13/174,526 30 June 2011 (30.06.2011) US
Applicant (for all designated States except US):

GOOGLE INC. [US/US]; 1600 Amphitheatre Parkway,
Mountain View, CA 94043 (US).

Inventors; and

Inventors/Applicants (for US only): MADDISON, Kyle
[GB/GB]; Flat 3 Southwell Court, 27-29, Rosendale Rd.,
West Dulwich, London SE21 8DT (GB). KIRILLOV, Ro-
man [RU/GB]; 150 Staveley Gardens, London W4 2SQ
(GB).

(74

(8D

(84)

Agents: CRISMAN, Douglas, J. ct al.; Morgan Lewis &
Bockius LLP, 2 Palo Alto Square, 3000 El Camino Real,
Suite 700, Palo Alto, CA 94306 (US).

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

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

[Continued on next page]

(54) Title: SYSTEM AND METHOD FOR ENHANCING USER SEARCH RESULTS BY DETERMINING A TELEVISION
PROGRAM CURRENTLY BEING DISPLAYED IN PROXIMITY TO AN ELECTRONIC DEVICE

(57) Abstract: A computer implemented method for using search queries re-

T Client-Server
_ ien Environment
%‘Sﬂ‘ Appﬂhgitloﬂ 100
vt i
106-1 .

" Client environment
108-2

Client
> 1023

Client environment N \
108-1

y

Search Results 114 \ Search Query 112

\ v

Query Server System
120

Query Processing
Server

122 Query Profile|

Database

Television
Program
Suggestion
System
1243

Television
Program
Determination
System
1241

Search Query
Modification
System
1242

Television
Program
Information
Database
130

FIGURE 1

lated to television programs. A server receives a user's search query from an
electronic device. The server then determines, in accordance with the search
query and television program related information for television programs
available at a location associated with the electronic device during a specific
time window, a television program currently being displayed in proximity to
the electronic device, wherein the television program related information in-
cludes program descriptions for a plurality of television programs being
broadcast for the associated location.
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System and Method for Enhancing User Search Results by
Determining a Television Program Currently Being Displayed in

Proximity to an Electronic Device

TECHNICAL FIELD

[0001] The disclosed implementations relate generally to the field of search
enhancement, and in particular to determining a television program being displayed in
proximity to an electronic device and using that determination to return improved search

results.
BACKGROUND

[0002] Search engines provide a powerful tool for locating content in documents in a
large database of documents, such as the documents on the Internet or World Wide Web
(WWW), and/or the documents stored on the computers of an Intranet. The documents are
located using an index of documents in response to a search query, consisting of one or more
words, terms, keywords and/or phrases, henceforth called terms, that are submitted by a user.
Documents in the index of documents may be matched to one or more terms in the search
query to determine scores. A ranked listing of relevant documents or document locations,

based on the scores, is provided to the user.

[0003] Users, when using search engines to find relevant documents, desire the most
relevant results to be presented first. Search engines use a variety of methods to more
accurately determine which documents in a group of documents are the most relevant to a
particular query. Some methods include personalizing results based on user profiles, ranking
results based on a specific location or set of locations and using search query trend data to
improve results. Accordingly, methods that enhance the accuracy of search results are useful

to search engines and their users.
SUMMARY

[0004] Some implementations are directed to a computer implemented method for
using search queries related to television programs. The method is performed at a server, the
server including a plurality of processors and storage and having access to a database of

television program related information. The server receives a user’s search query from an
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electronic device. The server then determines, in accordance with the search query and
television program related information for television programs available at a location
associated with the electronic device during a specific time window, a television program
currently being displayed in proximity to the electronic device, wherein the television
program related information includes program descriptions for a plurality of television

programs being broadcast for the associated location.

[0005] According to some implementations, a computer implemented method
modifies a search query based on a television program. The method is performed at a server,
the server including a plurality of processors and storage and having access to a database of
television program related information. The server receives a user’s search query from an
electronic device. The server then modifies the search query based on a television program

being displayed in proximity to the electronic device.

[0006] According to some implementations, a computer implemented method
recommends TV programs based on search queries. The method is performed at a server, the
server including a plurality of processors and storage and having access to a database of
television program related information. The server receives from an electronic device search
terms during a time window. The server determines one or more categories of interest
associated with the received search query. The server then determines, in accordance with a
location associated with the electronic device and the categories determined to be of interest
in accordance with the received search query, at least one television program from a plurality
of television programs available during the time window. The server then sends a
recommendation to the electronic device to view the determined television program, in
accordance with a determination that at least one television program is available and is

sufficiently related to the determined categories of interests

[0007] According to some implementations, a server system for using search queries
related to television programs is disclosed, the server system having one or more central
processing units for executing programs and memory storing one or more programs to be
executed by the one or more central processing units. The one or more programs include
instructions for: receiving a user’s search query from an electronic device, and determining,
in accordance with the search query and television program related information for television
programs available at a location associated with the electronic device during a specific time

window, a television program currently being displayed in proximity to the electronic device,
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wherein the television program related information includes program descriptions for a

plurality of television programs being broadcast for the associated location.

[0008] In accordance with some implementations, a non-transitory computer readable
storage medium storing one or more programs configured for execution by a computer is
disclosed. The one or more programs comprise instructions for receiving a user’s search
query and determining, in accordance with the search query and television program related
information for television programs available at a location associated with an electronic
device during a specific time window, a television program currently being displayed in
proximity to the electronic device, wherein the television program related information
includes program descriptions for a plurality of television programs being broadcast for the

associated location.

[0009] In accordance with some implementations, a server system for modifying a
search query based on a determined television program is disclosed. The server system
includes one or more central processing units for executing programs and memory storing
one or more programs be executed by the one or more central processing units. The one or
more programs comprise instructions for: receiving a user’s search query from an electronic
device and modifying the search query based on a television program being displayed in

proximity to the electronic device.

[0010] In accordance with some implementations, a non-transitory computer readable
storage medium storing one or more programs configured for execution by a computer is
disclosed. The one or more programs comprise instructions for: receiving a user’s search
query from an electronic device and modifying the search query based on a television

program being displayed in proximity to the electronic device.

[0011] In accordance with some implementations, a server system for recommending
TV programs based on search queries is disclosed. The server system comprises one or more
central processing units for executing programs and memory storing one or more programs
be executed by the one or more central processing units. The one or more programs comprise
instructions for: receiving from an electronic device search terms during a time window,
determining one or more categories of interest in accordance with the received search query,
determining, in accordance with a location associated with an electronic device and the
categories determined to be of interest in accordance with the received search query, at least

one television program from a plurality of television programs available during the time
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window, and sending to the electronic device a recommendation to view the determined
television program, in accordance with a determination that at least one television program is

available and is sufficiently related to the determined categories of interest.

[0012] In accordance with some implementations, a non-transitory computer readable
storage medium storing one or more programs configured for execution by a computer is
disclosed. The one or more programs comprise instructions for: receiving from an electronic
device search terms during a time window; determining one or more categories of interest in
accordance with the received search query; determining, in accordance with a location
associated with the electronic device and the categories determined to be of interest in
accordance with the received search query, at least one television program from a plurality of
television programs available during the time window; and sending to the electronic device a
recommendation to view the determined television program, in accordance with a
determination that at least one television program is available and is sufficiently related to the

determined categories of interest.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] Figure 1 is a block diagram illustrating a computer network that includes a

query server system.

[0014] Figure 2 is a block diagram illustrating a client system, in accordance with

some implementations.

[0015] Figure 3A is a block diagram illustrating a query server system, in accordance

with some implementations.

[0016] Figure 3B is a block diagram further illustrating the memory of a query server

system memory, in accordance with some implementations.

[0017] Figure 4 is a block diagram of a data structure used by a query profile database

to store information for a set of query profiles in accordance with some implementations.

[0018] Figure 5 is a block diagram of a data structure used by a television program
information database to store information for a set of television programs in accordance with

some implementations.
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[0019] Figure 6 is a flow diagram illustrating the process for determining a television
program being watched by the user of a clients system, in accordance with some

implementations.

[0020] Figure 7 is a flow diagram illustrating the process for enhancing a search

based on a determined television program, in accordance with some implementations.

[0021] Figure 8 is a flow diagram illustrating the process for suggesting a currently
available television program to the user of a client system, in accordance with some

implementations.

[0022] Figure 9 is a flow diagram illustrating the communication between a client and

a server system in accordance with some implementations.

[0023] Figure 10 depicts an exemplary user interface in accordance with some
implementations.
[0024] Like reference numerals refer to corresponding parts throughout the drawings.

DESCRIPTION OF IMPLEMENTATIONS

[0025] In some implementations, a TV viewer (sometimes referred to herein as a
user) has access to a computer, set top box, smart phone, or other Internet-connected
electronic device, while he or she is viewing TV content. Occasionally, such a TV viewer
executes search queries on the Internet-connected device related to the TV content he or she
is watching. For example, when the user is watching a TV program about wildlife, he or she
might execute searches on the Internet-connected device related to the particular animal
species being described in that program. As another example, a viewer who is watching a
movie might execute searches about locations or the actors appearing in the movie. Such a
viewer when entering a search query might use search terms that are related to but not
identical to the particular content being described in the program he or she is viewing. For
example, someone watching a TV program with a segment about a particular model of
Porsche might execute a search query for “Porsche” or “sports cars” instead of the

designation of the particular model that was the subject of the segment.

[0026] Some implementations leverage the fact that some TV viewers enter search

queries during, and related to, TV programs they are viewing to improve the quality of the
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search results returned to such users. In some implementations, this improvement is provided
by a search engine with access to comprehensive information about the content and
geographic availability of TV programming for many different modes of live TV
broadcasting (e.g., cable, over the air, satellite and Internet-streaming). In some
implementations, a search engine compares a search query it receives to the content of TV
programs that are presumably available to the user who executed the search query (based on
the time the search query was submitted and a location associated with the user/the user’s
device). In some implementations, the search engine can determine the location of the user
from a user profile or other information entered by the user. In some implementations, the
search engine can determine the user’s/device’s location from the IP address of the Internet-
connected device employed by the user or, depending on user settings and capabilities of the
Internet-connected device employed by the user, location information associated with a GPS
receiver in the Internet-connected device, a known location of a nearby WiFi transmitter, or a
known location of a nearby mobile/cellular communication tower. When there is an
acceptable degree of correlation between the program information and the user’s search query
(e.g., when the user executes a query for “Porsche” during the same time window a TV
program is airing that includes a segment about a particular Porsche model), the search
engine returns enhanced search results based on the presumption that the user in question was
watching that particular TV program — or that the user in question would be interested in
watching that particular TV program. For example, given that the Porsche model in question
is a “911 Turbo,” and that the user executed a search query for “Porsche,” the server can
return information about one or more of : 1) the “911 Turbo” model (e.g., a link to
information on the Porsche.com website about the “911 Turbo™), 2) information about the TV
program that is currently airing with that segment, and 3) suggestions of similar programming
that is currently airing or airing in the future and that is available to the user. In this way,
implementations provide enhanced search results to viewers of live TV that are relevant to

the content of TV programs that they are watching or are likely to be interested in watching.

[0027] Figure 1 is a block diagram illustrating a client-server environment 100 that
includes a query server system 120, according to some implementations. The client-server
environment 100 includes one or more client systems (also referred to herein as electronic

devices) 102, one or more client environments 108 and a query-server system 120. One or
more communications networks 110 interconnect these components. The communications

network 110 may be any of a variety of networks, including local area networks (LAN), wide
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arca networks (WAN), wireless networks, wired networks, the Internet, or a combination of

such networks.

[0028] The client environment 108 includes a client system 102 and a television 106
according to some implementations. The client system 102 includes a client application 104,
which is executed by the client system, for sending a query to the query server system 120.
In some implementations, the client application 104 is selected from the set consisting of a
search application, a search engine plug-in for a browser application, and a search engine
extension for a browser application. In some implementations, the television 106 is replaced
with any device enabled to display a television program, including a personal computer,

laptop, or any other personal electronic device.

[0029] A client system 102 sends queries to and receives data from the query server
system 120. The client system 102 may be any computer or other electronic device that is
capable of communicating with the query server system 120. Examples include, without
limitation, desktop and notebook computers, mainframe computers, server computers, mobile
devices such as mobile phones, smart phones, and personal digital assistants, network

terminals, and set-top boxes.

[0030] According to some implementations, the query server system 120 includes a
query processing server 122, a query profile database 140, a television program information
database, and several search enhancement systems 124. The search enhancement systems
124 include a television program determination system 124-1, a search expansion 124-2, and
a television program suggestion system 124-3. The search server system 120 receives search
queries 112 from one or more client systems 102 through the communication network 110
and returns search results 114 to one or more client systems 102 through the communication
network 110. The query processing server 122 processes the search query 112 received from
a client system 102. In some implementations, the query processing server 122 returns search
results 114 to the client system 102. In some implementations, the query processing server
120 retrieves a query profile for the received search terms from the query profile database
140. In some implementations, the query processing server 122 sends the query to one of a

plurality of search enhancement systems 124, as part of processing the query.

[0031] According to some implementations, the search enhancement systems 124
cach implement a distinct search enhancement process and access the television program

information database 130 as necessary to perform their distinct search enhancement process.
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For example, the determinations system 124-1 accesses the television program information
database 130 to obtain a television program profile, containing information on television
show times and interest categories related to the television program. In another example, the
search expansion system 124-2 receives a search query and a determined television program
from the query processing server. The search expansion system 124-2 then accesses the
television program information database 130 to correctly expand the search query. This is
explained in more detail in Figure 7. The suggestion system 124-3 receives a search query
from the query processing server 122 and accesses the television program information
database 130 to determine television programs related to the received search query. The
suggestion system 124-3 then returns a suggested television program to the query processing

server 122, which would then relay the suggestion to the client system 102.

[0032] The client system 102 presents the one or more search results or suggestions to
the user. The results may be presented on a display, by an audio speaker, or any other means
used to communicate information to a user. The user may interact with the search results or
the suggestion in a variety of ways. The user may interact with the search results via any
number of input devices, including a mouse, a keyboard, a touch-sensitive display, voice

enabled control systems etc.

[0033] Figure 2 is a block diagram illustrating a client system 102 in accordance with
one implementation. The client system 102 typically includes one or more processing units
(CPU’s) 202, one or more network interfaces 210, memory 212, and one or more
communication buses 214 for interconnecting these components. The client system 102
includes a user interface 204. The user interface 204 includes a display device 206 and
optionally includes an input means such as a keyboard, mouse, a touch sensitive display, or
other input buttons 208. Furthermore, some client systems use a microphone and voice
recognition to supplement or replace the keyboard. Optionally, the client 102 includes a GPS
(global positioning satellite) receiver, or other location detection apparatus 207 for
determining the location of the client system 102. In some implementations, visual query
search services are provided that require the client system 102 to provide the visual query

server system to receive location information indicating the location of the client system 102.

[0034] Memory 212 includes high-speed random access memory, such as DRAM,
SRAM, DDR RAM or other random access solid state memory devices; and may include

non-volatile memory, such as one or more magnetic disk storage devices, optical disk storage
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devices, flash memory devices, or other non-volatile solid state storage devices. Memory 212
may optionally include one or more storage devices remotely located from the CPU(s) 202.
Memory 212, or alternately the non-volatile memory device(s) within memory 212,
comprises a non-transitory computer readable storage medium. In some implementations,
memory 212 or the computer readable storage medium of memory 212 stores the following

programs, modules and data structures, or a subset thereof:

e an operating system 216 that includes procedures for handling various basic system

services and for performing hardware dependent tasks;

e anetwork communication module 218 that is used for connecting the client system
102 to other computers via the one or more communication network interfaces 210
(wired or wireless) and one or more communication networks, such as the Internet,

other wide area networks, local area networks, metropolitan area networks, and so on;

o adisplay module 220 for enabling the information generated by the operating system

216 and client applications 230 to be presented visually on the display 206;

o one or more client application modules 104 for handling various aspects of interacting
with the query processing 120, including but not limited to: a browser application 224

for sending queries to and receiving results from the query processing server 120;

e aclient data module 230, for storing data relevant to the clients, including but not
limited to client location data 232, client IP address data 234 and client profile data
236;

[0035] Figures 3A and 3B are block diagrams illustrating a query server system The
query server system 120 typically includes one or more processing units (CPU’s) 302, one or
more network or other communications interfaces 304, memory 306, and one or more
communication buses 308 for interconnecting these components. Memory 306 includes high-
speed random access memory, such as DRAM, SRAM, DDR RAM or other random access
solid state memory devices; and may include non-volatile memory, such as one or more
magnetic disk storage devices, optical disk storage devices, flash memory devices, or other
non-volatile solid state storage devices. Memory 306 may optionally include one or more
storage devices remotely located from the CPU(s) 302. Memory 306, or alternately the non-
volatile memory device(s) within memory 306, comprises a non-transitory computer readable

storage medium. In some implementations, memory 306 or the computer readable storage
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medium of memory 306 stores the following programs, modules and data structures, or a

subset thereof:

e an operating system 310 that includes procedures for handling various basic system

services and for performing hardware dependent tasks;

e anectwork communication module 312 that is used for connecting the query server

system 120 to other computers via the one or more communication network interfaces

304 (wired or wireless) and one or more communication networks, such as the

Internet, other wide area networks, local area networks, metropolitan area networks,

and so on;

e one or more server application modules 314 for performing the services offered by

the query server system, including but not limited to:

0]

0]

a search module 316 for receiving a search query from a client system 102,
(Figure 1), determining results related to the search query, ordering the results
in accordance with the search query and returning the determined results to the

client system 102 (Figure 1).

a television program determination system 124-1 for receiving a search query
112 from the search module 316, determining, based on the data in search
query profile database 140, the user location data 340, and the information in
the television program information database 130, whether the user of a client
system 102 (Figure 1) is currently viewing a television program, and in
accordance with a determination that the user of a client system is currently
viewing a television program, determining, based on the data in search query
profile database 140, the user location data 340, and the information in the
television program information database 130, which television program the
user of a client system 102 (Figure 1) is currently viewing, the method for
determining is shown in more detail in Figure 6, the television program

determination system including but not necessarily limited to:

» adetermination selection module 346, for selecting a determined

television program from a ordered set of possible television programs;

a search query modification system 124-2 for modifying the search query 112
based on the determined television program 340, the data in search

query profile database 140, and the information in television program

10
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information database 130 returning the modified search query to the

search module 316; including but not limited to:

= a database access module 348 for accessing a television program

information database and a query database;

» an additional term determination module 350 for determining
additional terms relevant to a received search query, the method for

determining additional terms is more clearly explained in Figure 7,

* an additional term addition module 352 for adding additional terms to

the received search query;

o atelevision program suggestion system 124-3 for receiving a search query
from the search module 316, determining, based on the data in search query
profile database 140, the user location data 340, and the information in the
television program information database 130, at least one program available to
the user of the client system 102, and sending the determined television

program to the user of the client system 102, including but not limited to

= an interest determination module 354 for determining categories

relevant to a user’s interests;

o a feedback reception module 324 for receiving feedback from the user of a

client system 102; and

o asuggestion suppression module 326 for suppressing future suggestions

depending on the feedback received by the feedback reception module 324;

o an outgoing communication module 328, for sending communications to the
client, the communications including, in accordance with some

implementations, search results and television program recommendations;

o amatching module 342, for applying a matching functions to one or more lists

of categories;
o an ordering module 360, for ordering sets of television programs;

o atelevision viewing determination module, for determining whether a user of

a client system 102 is currently viewing a television program;

o ascore generation module 364 for generating a score for one or more

television program in a set of television programs; and

11
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o}

a category identification module 366 for identifying categories associated with

search queries and television programs;

e server data 330, holding data related to the query server system 120, including but not

limited to:

television program information database 130, including television program
profiles, (as described in more detail in Figure 5); wherein television program
profiles store metadata about the television programs, the metadata including
time, channel, show title, show description, series id, cast, category list

information, and genre;

web crawler data 336, including information stored by a web crawler

concerning documents available over a network;

query profile database 140; including query profiles (as described in more

detail in Figure 4) for determining categories related to search queries;

user location data 340, including both the physical location of the user and the

IP address of the client system (102, Figure 1);

one or more search queries 370, the search queries including search terms 372,
the TP address 374 of a user of a client system 102, the location data 376
associated with the user of a client system (102, Figure 1), and a query ID 378

associated with the search query;

one or more additional search terms 380, determined by the additional term

determination module 350, for addition to the search query;

search results 382 associated with the received search query, determined by

the search module 316;

one or more determined television programs 384, determined by the television

program determination system 124-1;

television program score data 386, generated by the score generation module

364, for comparing television programs to search queries;

an ordered set of television programs 388, ordered by the ordering module

360, for ranking television programs;

user response data 390, received from the user of a client system 102, for

indicating a user’s response to a recommended television program; and

12
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o arecommended television program 392 for sending to the user of a client

system (102, Figure 1).

[0036] Figure 4 depicts a block diagram of an exemplary data structure for the query
profile database 140 for storing query profiles in accordance with some implementations. In
accordance with some implementations, the query profile database data structure 140
includes a plurality of query profile records 414-1 to 414-P, each of which corresponds to a
user-submitted query. When the same query is submitted by many users, a single query
profile 414 stores profile information for the query. In some implementations, each query
profile record 414 contains a query ID 416 that identifies a particular query, the set of
corresponding query terms 416 in the query, and a category list 420 for classifying the query.
In some implementations, the query profile also includes one or more related terms 426,

associated with the search query.

[0037] In some implementations, members of the category list 417 include one or
more category/weight pairs (category ID 422, weight 424). The category ID 422 may
correspond to a particular type of information such as news, sports, travel, finance, etc., and
the weight 424 is a number that measures the relevance between the query and the
corresponding type of information. For example, the query term “golf” may have relatively
high weights for the categories of sports and sporting goods, but a low weight for the
category of information technology (IT). In some implementations, the category ID 420
corresponds to a "concept cluster," which may be produced by a clustering process for

example, which may or may not be easily labeled with a category name.

[0038] In some implementations described below, individual query profiles 414 are
generated, used and then disposed of without storing the query profiles in a database or other
collective data structure. In some implementations, individual query profiles and their
associated categories lists are generated through natural language processing. While
conducting natural language processing on a corpus of a text to generated a query profile, the
query search server (120, Figure 1) ignores uninteresting words which appear frequently
across all writings, such as “a” or “the.” Instead, the query server system (120, Figure 1)
focuses on more important words like words identifying people, places, and products, also
known as interesting entities. By restricting the search space to interesting entities, the query

search system reduces both the time needed to generate the individual query profiles and the

time needed for data look up if the profiles are stored in a database.

13
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[0039] In some implementations, the query server system (120, Figure 1) accesses the
query profile database 140 to determine categories associated with a given query. For
example, if the search query received was “Jaguar,” the query profile category list may

EE Y

include “automobiles,” “mammals,” and “sports.” The various search enhancement systems
(see Figure 1, 124) then use this category information to calculate the degree to which the
submitted search query correlates to various television program profiles (as discussed further
in Figure 5). This process is described more fully with respect to Figures 6, 7, and 8. This
correlation information is used to either determine a television program currently being

watched by the user, modify the terms of the search query or suggest a television program of

interest to the user based on this information.

[0040] Figure 5 depicts a block diagram of an exemplary data structure for the
television program information database 130 for storing television program profiles 510 in
accordance with some implementations. The database data structure 130 includes a plurality
of television program profile records 510-1 to 510-P, each of which corresponds to a specific
television program. In some implementations, each television program profile record 510
contains television program metadata, including television program ID 512 that identifies a
particular television program, the set of corresponding show times (a set of times, each time
corresponding to one period during which the television program is broadcast) 514, a
category list for classifying the television program 516, channel information 520, a program
description outlining the content of the television program 522, cast information 524,
television series information 526, and genre information 528. In some implementations, the
television program profile also includes one or more related terms 530, associated with the

television program.

[0041] In some implementations, members of the category list 516 include one or
more pairs of (category ID 517, weight 518). The category ID 517 may correspond to a
particular type of information such as news, sports, travel, automobiles, etc., and the weight
518 is a number that measures the relevance between the television program and the
corresponding type of information. For example, the television program “Top Gear” may
have relatively high weights for the category of sports cars and auto racing, but a low weight
for the category of aircraft. In some implementations, the category ID 517 corresponds to a
"concept cluster," which may be produced by a clustering process for example, which may or
may not be easily labeled with a category name. In accordance with some implementations

the television program category list 516 data, including the television program profiles, is
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used in conjunction with the query profile category lists 417 to determine currently watched
television shows, modify search queries, and suggest television programs for a user to watch,

as described in Figures 6, 7, 8, and 9.

[0042] In some implementations described below, individual television program
profiles 510 are generated, used and then disposed of without storing the television program
profiles in a database or other collective data structure 500. In some implementations,
individual television program profiles and their associated categories lists are generated
through natural language processing. While conducting natural language processing on a
corpus of a text to generated a television program profile, the query server system (120,
Figure 1) ignores uninteresting words which appear frequently across all writings, such as “a”
or “the.” Instead, the query server system (120, Figure 1) focuses on more important words
like words identifying people, places, and products, also known as “interesting entities.” By
restricting the search space to “interesting entities”, the query search system reduces the time
needed to generate the individual television program profiles and reduces the time needed for

data look up if the profiles are stored in a database.

Television Program Determination

[0043] Figure 6 is a flow diagram illustrating a process for determining a television
program being watched by the user of a client system or displayed in proximity to an
electronic device used by a TV viewer, in accordance with some implementations. Note that
“determining” a television program includes predicting a television program that is being
displayed in proximity to an electronic device based on circumstantial information available
at a server, including search queries issued to the server from the electronic device and
information on TV programs being broadcast during or nearby a time window when the
search query was received. Each of the operations shown in Figure 6 may correspond to
instructions stored in a computer memory or computer readable storage medium. Optional
operations are indicated by dashed lines (e.g., boxes with dashed-line borders). In some
implementations, the method described in Figure 6 is performed by the television program

determination system 124-1 (Figures 1 and 3).

[0044] In accordance with some implementations, the query server system 120
(Figure 1) receives a user’s search query from an electronic device, wherein the
uset/electronic device has an associated location (602). The location associated with the

uset/electronic device can be determined in by a variety of methods. For example, the
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location maybe supplied by user input, stored in a user profile locally or remotely, or stored
on the user’s electronic device by the GPS/location application located in the electronic
device 207 (Figure 2). In accordance with some implementations, the query server system
120 (Figure 1) also determines the location of a user’s electronic device in accordance with
the IP address associated with the user’s electronic device. In some implementations,
location information associated with the user of an electronic device may be stored either at

the client device or at the query server system.

[0045] In accordance with some implementations, the query server system passes the
search query to a television program determination system 124-1 (Figure 1). The television
program determination system 124-1 (Figure 1) determines, in accordance with the search
query profile stored in the query profile database 140 (Figure 1) associated with the received
search query and the television program profiles stored in the television program information
database 130 (Figure 1) for television programs available to the user/electronic device during
a specific time window, a television program currently being displayed in proximity to the
electronic device, wherein the television program related information includes program
descriptions for a plurality of possible television programs available at the associated location
(606). The phrase, “displayed in proximity to the electronic device” or similar is understood
to mean displayed in the same room as the electronic device or otherwise within viewing
and/or hearing range of the electronic device, such that the TV program is displayed for,
viewed by, or otherwise discernable by a user of the electronic device (even if only through

hearing). The method for determining is described in greater detail below.

[0046] In accordance with some implementations, the determination is made by
generating a score for each television program in the plurality of television programs, the
score being generated in accordance with the query terms received from the user of an
electronic device (608). In some implementations, the television program with the highest

score is the determination made by the determining module of the query server system (616).

[0047] In some implementations, the query server system generates the score by
identifying a first set of categories associated with the search query terms (610). In some
implementations, the query server system dynamically determines the first set of categories
associated with the search query terms. In some implementations, the query server system
determines the first set of categories associated with search query terms in advance and stores
the first set of categories in a query profile associated with the query in the query profile

database (140 Figure 1). If the first set of categories is determined in advance, the query
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server system retrieves the query profile from the query profile database. The query server
system then identifies a second set of categories associated with each television program
(612). In some implementations, the categories associated with each television program are
determined through a textual analysis of all information stored in the television program
information database 130 (Figure 3) such as the television program name, program
descriptions, cast information, television series information, genre information and related
terms. In addition, in some implementations information is retained based on user interests
and television program selection habits and this information is used to further establish
category information for each television program. In some implementations, the query server
system dynamically determines the second set of categories associated with each television
program. In other implementations, the query server system may determine the second set of
categories associated with each television program prior to receiving the search query in
advance and store the second set of categories associated with each television program in a

television program information database 130 (Figure 1) for later retrieval.

[0048] In accordance with some implementations, the query server system applies a
matching function to the first set of categories and the second set of categories to obtain a
score (614). The matching function applied by the query server system can be any function
or algorithm that calculates the similarity between to two sets. In some implementations, the
score generated for each television program in a plurality of television programs is a
correlation co-efficient. For example, if a user were to enter the search query "cagles" the
query server system will likely to find categories for 'eagles' such as 'music' and 'outdoors.” A
documentary on The Eagles, will then be found to have a significant correlation to the search
query and will receive a relatively high score. If the user then confirms they are viewing this
television program that information may be fed back into the television program information

database for future classification.

[0049] Optionally, prior to determining a television program being currently viewed
by the user of a client system, the query server system may determine whether the user is, in
fact, currently viewing a television program (604). The query server system analyzes the
content of the received query, as well as the location of the user of the electronic device and
the time at which search query was received to make this determination. In some
implementations the query server system makes this determination by calculating a
correlation score (see above for methods of calculating a score correlating search queries and

television programs) for one or more television programs available to the user of the
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electronic device based on the location information stored at the server. If at least one
television program exceeds the predetermined threshold, then one determined television
program will be determined as outlined above. However, if none of the correlation scores
exceed a predetermined threshold, the query server system determines that the user of an
electronic device is not currently viewing a television program. In accordance with some
implementations, if the query server system determines that the user of an electronic device is
not currently viewing a television program, the query server system 120 (Figure 1) executes a
search through the web crawler data (see Figure 3, 336) using the received search query with

no modification (620).

[0050] In accordance with some implementations, the query server system orders the

set of possible television programs in accordance with the generated scores (618).

Television Program Based Search Expansion

[0051] Figure 7 is a flow diagram illustrating a process for enhancing search results in
accordance with a determined television program, in accordance with some implementations.
Each of the operations shown in Figure 7 may correspond to instructions stored in a computer
memory or computer readable storage medium. Optional operations are indicated by dashed
lines (e.g., boxes with dashed-line borders). In some implementations, the operations shown

in Figure 7 are performed by the search query modification system 124-2 (Figures 1 and 3).

[0052] In accordance with some implementations, a query server system 120 (Figure
1) receives a search query from a user of an electronic device (702). The query server system
then determines, based on the search query, the television program the user is currently
watching (704). A method for determining a television program based on a search query is
illustrated in Figure 6. In some implementations, the television program is determined by the
server directly accessing information concerning the television program being displayed in
proximity to the electronic device. For example, the server system can determine the
program being displayed in proximity to the electronic device by accessing a device (e.g. a
set top box, an Internet-enabled television system, or a home media computing device) that
stores information concerning the television channel or television program currently being

displayed to a user.

[0053] In accordance with some implementations, the query server system 120
(Figure 1) modifies the received search query based on the determined television program
(706). In some implementations, as one method of modifying the received search query, the

query server system 120 (Figure 1) accesses a database of television program related
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information (708). In some implementations, the television program related information
includes information related to program show times, channel information, program title,
program description, program series information, cast information and genre information.
The query server system 120 (Figure 1) then determines additional search terms which are
associated with both the determined television program and the received search query (710).
The query server system 120 (Figure 1) adds the additional search terms to the received

search query (712).

[0054] In some implementations, determining additional terms to modify the received
search query 1s accomplished by first determining categories related to the received search
query, from a search query profile 417 (Figure 4), determining categories related to the
determined television program, from a television program profile 516 (Figure 5) associated
with the determined television program, and comparing the set of categories associated with
the received search query and the set of categories associated with the determined television
program. Based on the categories which correlate, the search query modification system 124-
2 (Figure 1) finds relevant additional search queries. For example, if the received search
query was “F550” and the determined television program was “Top Gear,” a television
program about cars, the search query modification system 124-2(Figure 1) determines that
both the received search query and the determined television program are associated with the
category “sports cars” and, more specifically, the Ferrari F550. Based on this determination,
the search query modification system 124-2 (Figure 1) determines that “Ferrari” is a relevant

search query term and modifies the received search query to include it.

[0055] In accordance with some implementations, the search server system 120
(Figure 1) performs a search with the modified search query (714). The query processing
server uses the modified search query to search through the web crawler data (see Figure 3,
336) previously gathered, indexed, and stored by the query server system. The search server
system 120 (Figure 1) then returns the search results of the modified search query to the

electronic device (716).

Television Program Suggestions Based on Search Query

[0056] Figure 8 is a flow diagram illustrating the process for suggesting a television
program in accordance with a received search query, in accordance with some
implementations. Each of the operations shown in Figure 8 may correspond to instructions

stored in a computer memory or computer readable storage medium. Optional operations are
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indicated by dashed lines (e.g., boxes with dashed-line borders). In some implementations,
the operations shown in Figure 8 are performed by television program suggestion system

124-3 (Figures 1 and 3).

[0057] In accordance with some implementations, the query server system 120
(Figure 1) receives a user’s search query from an electronic device (802). The search server
system 120 (Figure 1) then determines one or more subjects of interest to the user of the
electronic device in accordance with the received search query (804). In some
implementations, the query server system 120 (Figure 1) determines subjects of interest to the
user of an electronic device by identifying a first set of categories associated with the
received search query terms. In some implementations, the query server system 120 (Figure
1) dynamically determines the first set of categories associated with the search query terms.
In some implementations, the query server system 120 (Figure 1) determines the first set of
categories associated with search query terms in advance and stores the first set of categories

associated with a search query in a query profile database for later retrieval 140 (Figure 1).

[0058] In accordance with some implementations, the search server system 120
(Figure 1) determines, in accordance with the location associated with the user of an
electronic device and the subjects determined to be of interested to the user in accordance
with the received search query, at least one television program available during the time
window (806). In some implementations, the query server system 120 (Figure 1) makes this
determination by identifying a second set of categories associated with each television
program from a set of television programs. The query server system 120 (Figure 1) then
applies a matching function to compare the first set of categories associated with the search
query terms and the second set of categories associated with each television program in the
set of television programs. In some implementations the query server system 120 (Figure 1)
dynamically determines the second set of categories associated with each television program.
In other implementations, the query server system 120 (Figure 1) determines the second set
of categories associated with each television program in advance and stores the second set of
categories associated with each television program in a television program information

database 130 (Figure 1).

[0059] In accordance with some implementations, the television program suggestion
system 124-3 (Figure 1), generates a score for each television program from the set of
currently available television programs. In some implementations, the score is generated by

applying a matching function to the first set of categories associated with the received search
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query and the second set of categories associated with each television program from the set of
currently available television programs. For example, a search query of “jaguar” may have
the following set of categories associated with it (mammals, sports cars, sports teams.) A
television program such as “America’s Next Top Model” may have the following set of
associated categories (fashion, models, clothing design). A matching function, such as a dot
product, would likely find little to no correlation between the two television programs and
thus the resulting score would be very low. However, a television program such as “Top
Gear” may have the following set of associated categories (automobiles, sports cars, racing
cars). A dot product of the set of categories for “jaguar” and “Top Gear” would produce
more correlation that for “America’s Next Top Model” and thus would produce a higher
resulting score  In accordance with some implementations, the set of available television
programs is ordered in accordance with the generated score. In some implementations, the
television program recommended to the user of an electronic device is the television program

with the highest generated score.

[0060] In accordance with some implementations, the query server system 120
(Figure 1) sends the user/electronic device a recommendation to view the determined
television program, in accordance with a determination that at least one television program is
available to the user/electronic device and is sufficiently related to the determined categories
of interest (808). In some implementations, if the query server system 120 (Figure 1)
determines that none of the television programs available during the specific time window are

sufficiently related to the user’s determined categories of interest, no recommendation is sent.

[0061] In accordance with some implementations, the query server system 120
(Figure 1) receives a response from the user of an electronic device regarding the suggested
television program (810). This response may indicate the user is already watching the
suggested television program, the user has decided to watch the suggested television program

or that the user is not interested in watching the suggested television program.

[0062] In some implementations, the query server system 120 (Figure 1), evaluates
the response received from the user of an electronic device (811). Based on the evaluation,
the query server system 120 (Figure 1) may determine that the response is either favorable or
unfavorable to the recommendations. A favorable response would be received if the user
chose to view the recommended television program. An unfavorable response would be
received if the user indicates that the user is already watching the suggested television

program, or is not interested in watching the suggested television program. In accordance
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with a response that indicates the user is already watching the suggested television program,
or is not interested in watching the suggested television program, the query server system 120

(Figure 1) suppresses future recommendations of the recommended television program (812).

[0063] Figure 9 is a flow diagram illustrating the communication between a client 102
(Figure 1) and a query server system 120 (Figure 1) in accordance with some
implementations. Each of the operations shown in Figure 9 may correspond to instructions
stored in a computer memory or computer readable storage medium. Optional operations are

indicated by dashed lines (e.g., boxes with dashed-line borders).

[0064] In accordance with some implementations, the client device sends a search
query to the server system (902). The query server system 120 (Figure 1) receives the search
query from the client device (904). The query server system (120, Figure 1) determines one
or more subjects of interest associated with the received search query (906). The query
server system 120 Figure 1) then determines a television program available to the user, in
accordance with the determined categories associated with the search query (908). The query
server system 120 (Figure 1) then sends a recommendation for the determined television
program to the client device (910). The client device receives the recommendation from the

server system (912).

[0065] In accordance with some implementations, the user of the client device 102
(Figure 1) responds to the recommendation and the client device sends the response to the
server system (914). Optionally, the query server system 120 (Figure 1) receives the
response to the recommendation from the client device (916). The query server system 120
(Figure 1) then evaluates the response from the client device (918). If the server system
determines that the received response is unfavorable, the server system then suppresses
further recommendation for the determined television program (920). An unfavorable
response may include an indication that the user of a client device 102 (Figure 1) is already
watching the recommended television program or an indication that the user of a client device
is not interested in the recommended television program.

[0066] Figure 10 illustrates an exemplary user interface 1000 enabling a search
requestor to enter a search query and receive television program recommendations and other
search results on an electronic device 102 (Figure 1). In this example, the user interface 1000
includes a browser window that includes a toolbar 1002 including a text entry box 1004. The
example in Figure 10 depicts a search query <F550> in text entry box 604. Shortly after user

entry of the search query, the user interface displays a set of recommended television
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programs 1008 for the location of the user (see Figures 8-9 for a description of how the
television programs are determined) and other search results 1010. In some implementations
the page may also include other types of search results not pictured in Figure 10 such as
video results, image results, news results or shopping related search results associated with

the entered search query.

[0067] The foregoing description, for purpose of explanation, has been described with
reference to specific implementations. However, the illustrative discussions above are not
intended to be exhaustive or to limit the invention to the precise forms disclosed. Many
modifications and variations are possible in view of the above teachings. The
implementations were chosen and described in order to best explain the principles of the
invention and its practical applications, to thereby enable others skilled in the art to best
utilize the invention and various implementations with various modifications as are suited to

the particular use contemplated.

[0068] It will also be understood that, although the terms first, second, efc. may be
used herein to describe various elements, these elements should not be limited by these terms.
These terms are only used to distinguish one element from another. For example, a first
contact could be termed a second contact, and, similarly, a second contact could be termed a
first contact, without departing from the scope of the present implementations. The first

contact and the second contact are both contacts, but they are not the same contact.

[0069] The terminology used in the description of the implementations herein is for
the purpose of describing particular implementations only and is not intended to be limiting.
As used in the description of the implementations and the appended claims, the singular

(13 2% ¢
a

forms an,” and “the” are intended to include the plural forms as well, unless the context
clearly indicates otherwise. It will also be understood that the term “and/or” as used herein
refers to and encompasses any and all possible combinations of one or more of the associated
listed items. It will be further understood that the terms “comprises” and/or “comprising,”
when used in this specification, specify the presence of stated features, integers, steps,
operations, elements, and/or components, but do not preclude the presence or addition of one

or more other features, integers, steps, operations, elements, components, and/or groups

thereof.

[0070] As used herein, the term “if” may be construed to mean “when” or “upon” or

“in response to determining” or “in response to detecting,” depending on the context.
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Similarly, the phrase “if it is determined” or “if (a stated condition or event) is detected” may
be construed to mean “upon determining” or “in response to determining” or “upon detecting
(the stated condition or event)” or “in response to detecting (the stated condition or event),”

depending on the context.
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WHAT IS CLAIMED IS:

1. A method for using search queries related to television programs, the method
comprising:
at a server, the server including a plurality of processors and storage and having
access to a database of television program related information:
receiving a user’s search query from an electronic device;
determining, in accordance with the search query and television program related
information for television programs available at a location associated with the
electronic device during a specific time window, a television program
currently being displayed in proximity to the electronic device, wherein the
television program related information includes program descriptions for a

plurality of television programs being broadcast for the associated location.

2. The method of claims 1-2, further comprising, before determining the television

program, determining whether any television program is currently being displayed.

3. The method of claims 1-3, wherein determining the television program includes, for
cach television program in a set of possible television programs, generating a score, the score

being associated with the received query terms..

4. The method of claim 3, wherein determining the television program further includes

ordering the set possible television programs in accordance with the generated score.

5. The method of claim 4, wherein determining the television program further includes
selecting the television program with the highest generated score as the determined television

program.

6. The method of claim 3 wherein generating the score further comprises:
identifying a first set of categories associated with the search query terms;
identifying a second set of categories associated with the television program; and
applying a matching function to the first set of categories and the second set of

categories.
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7. The method of claims 1-6, wherein the television program related information
includes information related to program show times, channel information, program title,

program description, program series information, cast information and genre information.

8. The method of claims 1-7, further comprising:
obtaining search results corresponding to the received search query and the
determined television program; and

sending the search results to the electronic device.

9. The method of claims 1-8, wherein the television program is being displayed to the
user.
10. A server system for using search queries related to television programs, comprising:

one or more central processing units for executing programs;

memory storing one or more program to be executed by the one or more central
processing units;

the one or more programs comprising instructions for:

receiving a user’s search query from an electronic device;

determining, in accordance with the search query and television program related
information for television programs available at a location associated with the
electronic device during a specific time window, a television program
currently being displayed in proximity to the electronic device , wherein the
television program related information includes program descriptions for a

plurality of television programs being broadcast for the associated location.

11.  The system of claim 10, further including instructions for, before determining the

television program, determining whether any television program is currently being displayed.

12.  The system of claims 10-11, wherein the instructions for determining the television
program further include, for each television program in a set of possible television programs,

generating a score associated with the query terms received from the electronic device.

13.  The system of claim 12, wherein the instructions for determining the television
program further include ordering the set possible television programs in accordance with the

generated score.
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14.  The system of claims 12-13, wherein the instructions for determining the television
program further include selecting the television program with the highest generated score as

the determined television program.

15.  The system of claims 12-14 wherein the instructions for generating a score further

comprises identifying a first set of categories associated with the search query terms;
identifying a second set of categories associated with the television program; and
applying a matching function to the first set of categories and the second set of

categories.

16.  The system of claim 10-15, wherein the television program related information stored
in memory includes information related to program show times, channel information,
program title, program description, program series information, cast information and genre

information.

17.  The system of claims 10-16, further including instructions for:
obtaining search results corresponding to the received search query and the
determined television program; and

sending the search results to the electronic device.

18.  The system of claims 10-15, wherein the television program is being displayed to the
user.
19. A non-transitory computer readable storage medium storing one or more programs

configured for execution by a computer, the one or more programs comprising instructions
for:
receiving a user’s search query;
determining, in accordance with the search query and television program related
information for television programs available at a location associated with an
electronic device during a specific time window, a television program
currently being displayed to the user, wherein the television program related
information includes program descriptions for a plurality of television

programs being broadcast for the associated location.

20. The computer readable storage medium of claim 19, further including instructions for,
before determining the television program, determining whether any television program is

currently being displayed on the electronic device.
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21. The computer readable storage medium of claims 19-20, wherein the instructions for
determining the television program further include, for each television program in a set of
possible television programs, generating a score associated with the query terms received

from the electronic device.

22.  The computer readable storage medium of claim 21, wherein the instructions for
determining the television program further include ordering the set possible television

programs in accordance with the generated score.

23. The computer readable storage medium of claims 21-22, wherein the instructions for
determining the television program further include selecting the television program with the

highest generated score as the determined television program.

24.  The computer readable storage medium of claim 21-23, wherein the instructions for
generating a score further comprises identifying a first set of categories associated with the
search query terms;

identifying a second set of categories associated with the television program; and

applying a matching function to the first set of categories and the second set of

categories.
25. The computer readable storage medium of claims 19-24, further including instructions
for:
obtaining search results corresponding to the received search query and the
determined television program; and
sending the search results to the electronic device.
26.  The computer readable storage medium of claims 19-25, wherein the television

program is being displayed to the user.

27. A method for modifying a search query based on a television program; the method
comprising:
at a server;

receiving the user’s search query from an electronic device; and
modifying the search query based on a television program being displayed in

proximity to the electronic device.
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28.  The method of claim 27, the method further comprising performing a search with the

modified search query.

29.  The method of claim 28, the method further comprising sending search results for the

modified query to the electronic device.

30.  The method of claims 27-29 wherein the modifying includes determining additional

search terms which are relevant to the television program and to the received search query.

31.  The method of claim 30, the method further including adding the additional search

terms to the received search query in accordance with the determined television program.

32.  The method of claims 30-31 wherein the determining further includes accessing a
database of television program related information; and
determining the additional search terms based on the information stored in the

database of television program related information.

33.  The method of claim 27-32, wherein the television program related information
includes information related to program show times, channel information, program title,

program description, program series information, cast information and genre information.

34. A server system for modifying a search query based on a television program,
comprising:

one or more central processing units for executing programs;

memory storing one or more programs to be executed by the one or more central

processing units;

the one or more programs comprising instructions for:

receiving a user’s search query from an electronic device; and

modifying the search query based on a television program being displayed in

proximity to the electronic device..

35.  The system of claim 34, further comprising instructions for performing a search with

the modified search query.

36.  The system of claim 35, further comprising instructions for sending search results for

the modified query to the electronic device.
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37.  The system of claims 34-36, wherein the instructions for modifying include
determining additional search terms which are relevant to the television program and to the

received search query.

38.  The system of claim 37, further comprising instructions for adding the determined

additional search terms to the received search query.

39.  The system of claims 37-38-, wherein the instructions for determining further include
accessing a database of television program related information; and
determining the additional search terms based on the information stored in the

database of television program related information.

40.  The system of claim 34-39, wherein the television program related information stored
in memory includes information related to program show times, channel information,
program title, program description, program series information, cast information and genre

information.

41. A non-transitory computer readable storage medium storing one or more programs
configured for execution by a computer, the one or more programs comprising instructions
for:

receiving a user’s search query from an electronic device; and

modifying the search query based on a television program being displayed in

proximity to the electronic device.

42.  The computer readable storage medium of claim 41, further comprising instructions

for performing a search with the modified search query.

43.  The computer readable storage medium of claim 42, further comprising instructions

for sending search results for the modified query to the electronic device.

44. The computer readable storage medium of claims 41-43, wherein the instructions for
modifying include determining additional search terms which are relevant to the television

program and to the received search query.

45.  The computer readable storage medium of claim 44, further comprising instructions

for adding the additional search terms to the received search query.
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46. The computer readable storage medium of claim 44-45, wherein the instructions for

determining further include accessing a database of television program related information;

and
determining the additional search terms based on the information stored in the
database of television program related information.
47.  The method of claims 27-33, wherein the television program is selected by

determining, based on the search query, a television program being displayed to the user.

48.  The system of claims 34-40, wherein the television program is selected by

determining, based on the search query, a television program being displayed to the user.

49.  The computer readable storage medium of claims 41-46, wherein the television
program is selected by determining, based on the search query, a television program being

displayed to the user.

50. A method for recommending TV programs based on search queries, the method
comprising:
at a server:
receiving from an electronic device search terms during a time window;
determining one or more categories of interest in accordance with the received search
query;
determining, in accordance with a location associated with the electronic device and
the categories determined to be of interest in accordance with the received
search query, at least one television program from a plurality of television
programs available during the time window; and
sending to the electronic device a recommendation to view the determined television
program, in accordance with a determination that at least one television
program is available and is sufficiently related to the determined categories of

interest.

51.  The method of claim 50, further comprising:
receiving from the electronic device a response regarding the suggested television

program.

52.  The method of claim 51, further comprising, evaluating the response received;

wherein the received response may be either favorable or unfavorable.
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53.  The method of claim 52, wherein an unfavorable response indicates disinterest of a
user of the electronic device in viewing the suggested television program or that the

suggested television program is already being displayed to the user.

54.  The method of claims 52-53, further comprising:
in response to receiving an unfavorable indication, suppressing further

recommendations of the determined television program.

55.  The method of claims 50-54, wherein the suggested television program is available to

watch at any time via a network connection.

56.  The method of claim 50, wherein determining a television program for
recommendation further includes accessing a television program information database for
category information and availability information associated with the plurality of television

programs.

57.  The method of claim 50, wherein the time window begins at the time the search query

is received and extends a predetermined amount of time into the future.

58. A server system, for recommending TV programs based on search queries,
comprising:
one or more central processing units for executing programs;
memory storing one or more programs to be executed by the one or more central
processing units;
the one or more programs comprising instructions for:
receiving from an electronic device search terms during a time window;
determining one or more categories of interest in accordance with the received search
query;
determining, in accordance with a location associated with an electronic device and
the categories determined to be of interest in accordance with the received
search query, at least one television program from a plurality of television
programs available during the time window; and
sending to the electronic device a recommendation to view the determined television
program, in accordance with a determination that at least one television
program is available and is sufficiently related to the determined categories of

interest.
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59.  The system of claim 58, further comprising instructions for:

receiving a response regarding the suggested television program.

60.  The system of claim 59, the system further comprising instructions for:
evaluating the response received; wherein the received response may be either

favorable or unfavorable.

61.  The system of claim 60, wherein an unfavorable response indicates the suggested
television program is already being displayed to a user of the electronic device or disinterest

of the user in viewing the suggested television program.

62.  The system of claims 60-61, further comprising instructions for:
in response to receiving an unfavorable indication, suppressing further

recommendations of the determined television program.

63.  The system of claims 58-62, wherein the suggested television program is available to

watch at any time via a network connection.

64. A non-transitory computer readable storage medium storing one or more programs
configured for execution by a computer, the one or more programs comprising instructions
for:
receiving from an electronic device search terms during a time window;
determining one or more categories of interest in accordance with the received search
query;
determining, in accordance with a location associated with the electronic device and
the categories determined to be of interest in accordance with the received
search query, at least one television program from a plurality of television
programs available during the time window; and
sending to the electronic device a recommendation to view the determined television
program, in accordance with a determination that at least one television
program is available and is sufficiently related to the determined categories of

interest.

65.  The computer readable storage medium of claim 64, further comprising instructions
for:

receiving a response regarding the suggested television program.
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66.  The computer readable storage medium of claim 65, , the system further comprising
instructions for:
evaluating the response received; wherein the received response may be either

favorable or unfavorable.

67.  The computer readable storage medium of claim 66, wherein an unfavorable response
indicates disinterest of a user of the electronic device in viewing the suggested television

program or that the suggested television program is already being displayed to the user.

68.  The computer readable storage medium of claims 66-67, further comprising
instructions for:
in accordance with receiving an unfavorable indication, suppressing further

recommendations.

69.  The computer readable storage medium of claims 64-68, wherein the suggested

television program is available to watch at any time via a network connection.
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