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METHODS AND APPARATUS FOR 
DELIVERING INFORMATION OF VARIOUS 

TYPES TO A USER 

RELATED APPLICATION 

[0001] This application is a continuation of US. patent 
application Ser. No. 13/ 182,512, entitled “Methods And 
Apparatus For Identifying And Providing Information 
Sought By A User,” ?led Jul. 14, 2011, bearing Attorney 
Docket No. N0484.70993US00, Which is incorporated herein 
by reference in its entirety. 

BACKGROUND 

[0002] 1. Field of Invention 
[0003] The techniques described herein are directed gener 
ally to the ?eld of search queries on a computer netWork. 
[0004] 2. Description of the Related Art 
[0005] The Internet is a global system of interconnected 
computer netWorks that provide access to a vast array of 
information. The World Wide Web (WWW) is an information 
sharing model built on top of the Internet, in Which a system 
of interlinked hypertext documents are accessed using par 
ticular protocols (i.e., the Hypertext Transfer Protocol and its 
variants). 
[0006] Because of the enormous volume of information 
available via the WWW and the Internet, and because the 
available information is distributed across an enormous num 

ber of independently oWned and operated networks and serv 
ers, locating desired content on the WWW and the Internet 
presents challenges. 
[0007] Search engines have been developed to aid users in 
locating desired content on the Internet. A search engine is a 
computer program that receives a search query from a user 
(e.g., in the form of a set of keyWords) indicative of content 
desired by the user, and returns information and/ or hyperlinks 
to information that the search engine determines to be rel 
evant to the user’s search query. 

[0008] Search engines typically Work by retrieving a large 
number of WWW Web pages and/or other content using a 
computer program called a Web craWler that broWses the 
WWW in an automated fashion (e.g., folloWing every hyper 
link that it comes across in each Web page that it broWses). 
The retrieved Web pages and/or content are analyZed and 
information about the Web pages or content is stored in an 
index. When a user issues a search query to the search engine, 
the search engine uses the index to identify the Web pages 
and/or content that it determines to best match the user’s 
search query and returns a list of results With the best-match 
ing Web pages and/or content. Frequently, this list is in the 
form of one or more Web pages that include a set of hyperlinks 
to the Web pages and/or content determined to best match the 
user’s query. 
[0009] There are at least tWo general types of search 
engines accessible via the Internet: general-purpose search 
engines and site-speci?c search engines. As used herein, the 
term “general-purpose search engine” means a search engine 
that provides search results that include Web pages and/or 
content (or hyperlinks to Web pages and/ or content) hosted on 
at least tWo different and independent Web sites or domains. 
General purpose search engines attempt to index and provide 
search results from content distributed across a Wide sWath of 
the Internet. Examples of general purpose search engines 
include GoogleTM, operated by Google, Inc. of Mountain 
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VieW, Calif.; YahoolTM, operated by Yahoo!, Inc. of Sunny 
vale, Calif.; and BingTM, operated by Microsoft Corp. of 
Redmond, Wash. 
[0010] As used herein, the term “site-speci?c search 
engine” means a search engine that provides search results 
that include Web pages and/or content (or hyperlinks to Web 
pages and/ or content) hosted on only one Web site or domain. 
Site-speci?c search engines are frequently used by operators 
of Web sites to alloW users to ?nd speci?c Web pages or 
content on their Web sites. For example, the Web site of an 
online retailer (or “e-tailer”) may include a site-speci?c 
search engine that facilitates a user locating Web pages for 
products sold by the retailer. 

SUMMARY 

[0011] Some embodiments of the invention provide a 
method, performed by at least one computer, comprising acts 
of: (A) receiving a query comprising content; and (B) in 
response to receiving the query, identifying, based at least in 
part on the content of the query, at least one search engine to 
Which a representation of the query is to be submitted. 

[0012] Some embodiments of the invention provide a 
method, performed by a device, comprising acts of: (A) 
receiving a query from a user; and (B) causing to be displayed 
results generated based on the query by a plurality of search 
engines, the plurality of search engines for Which results are 
displayed being determined dynamically in response to the 
query. 
[0013] Other embodiments of the invention provide a 
method, performed by at least one computer, comprising acts 
of: (A) receiving a query comprising content; (B) in response 
to the query being received, determining that the content may 
have at least a ?rst semantic meaning or a second semantic 
meaning that is different than the ?rst semantic meaning; and 
(C) identifying a plurality of search engines to Which to 
submit a representation of the query, the plurality of search 
engines comprising a ?rst search engine identi?ed based on 
the ?rst semantic meaning and a second search engine iden 
ti?ed based on the second semantic meaning. 

[0014] Still other embodiments of the invention provide a 
method, performed by at least one computer, comprising acts 
of: (A) receiving a query; and (B) in response to the query 
being received, identifying at least one search engine to Which 
to submit a representation of the query, the identifying being 
based at least in part on consideration received from an opera 
tor of the at least one search engine. 

[0015] Yet other embodiments of the invention provide a 
method, performed by at least one computer, comprising acts 
of: (A) receiving a query; (B) in response to the query being 
received, identifying a plurality of search engines to Which to 
submit a representation of the query; and (C) de?ning an 
order of presentation of the plurality of search engines, the 
de?ning being based at least in part on consideration received 
from an operator of at least one of the plurality of search 
engines. 
[0016] Some other embodiments of the invention provide a 
method, performed by at least one computer, comprising acts 
of: (A) receiving a query from a device, the query comprising 
content; (B) determining based at least in part on the content 
of the query that an application is to be launched on the 
device; and (C) causing the device to launch the application 
using at least some information determined from the content 
of the query. 
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[0017] Still other embodiments of the invention provide a 
method, performed by a device comprising an application, 
comprising acts of: (A) receiving a free-form query from a 
user; (B) transferring a representation of the query to at least 
one computer; and (C) receiving from the at least one com 
puter at least one instruction to launch an application on the 
device. 
[0018] Yet other embodiments of the invention provide a 
method, performed by a device comprising ?rst and second 
applications, comprising acts of: (A) receiving, from a user, a 
natural language input to the ?rst application; (B) transferring 
a representation of the natural language input to at least one 
computer; (C) receiving from the at least one computer at 
least one instruction to launch the second application. 
[0019] Some other embodiments of the invention provide a 
method, performed by at least one computer, comprising acts 
of: (A) receiving a query from a device and location data 
indicating a location of the device, the location data having a 
level of speci?city; (B) in response to the query being 
received, identifying at least one ?rst search engine to Which 
to submit a representation of the query; (C) determining 
Whether the level of speci?city of the location data received in 
(A) is su?icient for the at least one ?rst search engine; (D) if 
the level of speci?city of the location data is suf?cient, 
instructing the device to issue the representation of the query 
to the at least one ?rst search engine; and (E) if the level of 
speci?city of the location data is not suf?cient, instructing the 
device to send, to the at least one computer, location data at a 
greater level of speci?city. 

BRIEF DESCRIPTION OF DRAWINGS 

[0020] In the draWings: 
[0021] FIG. 1 is a Venn diagram shoWing sets of search 
results from multiple different search engines; 
[0022] FIG. 2 is a How chart of an illustrative process for 
sending search queries to and receiving search results from 
multiple search engines, in accordance With some embodi 
ments; 
[0023] FIG. 3 is a block diagram of a computer environ 
ment in Which some embodiments may be implemented; 
[0024] FIG. 4 is a block diagram of a client device that 
executes an application program for querying multiple search 
engines and an automated speech recogniZer for performing 
speech recognition on voice search queries, in accordance 
With some embodiments; 
[0025] FIG. 5 is a block diagram of a client device that 
executes an application program for querying multiple search 
engines and a server that executes an automated speech rec 
ogniZer and provides speech recognition services for the cli 
ent device to perform speech recognition on voice search 
queries, in accordance With some embodiments; 
[0026] FIG. 6 is a block diagram of a computing environ 
ment in Which some embodiments may be implemented; 
[0027] FIG. 7 is a block diagram in Which audio data of a 
voice speech query is recogniZed using multiple different 
language models, in accordance With some embodiments; 
[0028] FIG. 8 is a block diagram ofa server that instructs a 
client device Which search engines to query in response to 
receiving a user-supplied search query, in accordance With 
some embodiments; 
[0029] FIG. 9 is a diagram shoWing Universal Resource 
Locators (URLs) that may be generated to query multiple 
search engines, in accordance With some embodiments; 
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[0030] FIG. 10A is a depiction of a display of a client device 
in Which search results from multiple search engines may be 
displayed; 
[0031] FIG. 10B is a depiction ofa display ofa client device 
in Which search results from multiple search engines may be 
displayed; 
[0032] FIG. 11 is a block diagram of an illustrative com 
puting device on Which aspects described beloW may be 
implemented; 
[0033] FIG. 12 is a How chart of an illustrative process for 
identifying the type of information and/or action a user seeks; 
and 
[0034] FIG. 13 is a ?owchart of an illustrative process for 
determining Whether suf?ciently accurate location data is 
available for use. 

DETAILED DESCRIPTION 

[0035] The inventors have recogniZed that a given user 
speci?ed search query may indicate an interest in searching 
for any of several different types of information pertaining to 
the subject of the query. For example, for the search query 
“Miles Davis,” the user may be interested in obtaining bio 
graphical information about Miles Davis, listening to samples 
of or purchasing Miles Davis’ music, and/or social netWork 
ing With others Who are interested in Miles Davis. Histori 
cally, to obtain these different types of information, a user 
may have had to enter the search string “Miles Davis” into 
three different search engines. For example, the user might 
have entered this search string into the search engine for an 
encyclopedia Web site to obtain biographical information, 
into the search engine for a Web site that sells music to listen 
to or purchase music, and into the search engine of a social 
networking site to connect With others. The inventors have 
recogniZed that this process is often time consuming and 
laborious, as the user must navigate to multiple different Web 
sites (and potentially manage multiple different broWser Win 
doWs or tabs) and enter the same search string repeatedly. 
[0036] The inventors have also recogniZed that, because 
different search engines index Web pages and/ or content in 
different Ways, index different universes of content, and/or 
use different algorithms to determine Which Web pages and/or 
content best match a particular search query, different search 
engines may provide different (though possibly overlapping) 
sets of search results in response to the same search query. 
This concept is illustrated by the Venn diagram in FIG. 1. 
Each set depicted in the Venn diagram of FIG. 1 represents the 
search results from one of four hypothetical search engines 
(i.e., search engine one, search engine tWo, search engine 
three, and search engine four) provided in response to a user 
provided search query for the keyWords “Miles Davis.” In 
FIG. 1, set 101 includes results provided from search engine 
one and includes search results “Q,” “R,” “S,” and “T.” Set 
103 includes results provided from search engine tWo and 
includes results “R,” “S,” and “Y.” Set 105 includes results 
provided from search engine three and includes results “S,” 
“T,” and “X.” Set 107 includes results provided from search 
engine four and includes result “Z.”As shoWn in FIG. 1, some 
search results are included only in one of the sets and, as such, 
are returned from only one of the four search engines, While 
other search results are included in multiple of the sets and, as 
such, are returned from tWo or more of the search engines. 
[0037] When a search engine returns a set of search results 
in response to a search query, the search engine generally 
returns the results in an ordered list. The list may be ordered 
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by relevance, may be ordered based on money paid for higher 
positions in the search results, and/ or may be ordered based 
on other criteria. For example, Web pages or content that a 
search engine has determined to be most relevant may be at 
the top of the list of the results, While Web pages or content 
that the search engine has determined to be less relevant may 
be farther doWn in the list of results. As another example, a 
particular electronics manufacture may pay an electronics 
e-tailer to list its televisions higher up in the list When users 
enter search queries including the Word “television” into the 
site-speci?c search engine for the e-tailer’s Web site. 
[0038] The inventors have appreciated that, because differ 
ent search engines use different algorithms to determine in 
What order Web pages and/or content are to be listed in the 
search results, even in a situation in Which tWo different 
search engines include the same Web page or piece of content 
in their search results in response to a particular search query 
(e.g., “Miles Davis”), any particular Web page or piece of 
content may be at or near the top of the list of results provided 
by a ?rst of the tWo search engines (e.g., because the ?rst 
search engine has determined the Web page or piece of con 
tent to be particularly relevant in the universe of content in 
evaluates), but may be further doWn the list of results pro 
vided by a second of the tWo search engines (e.g., because the 
second of the tWo search engines has determined the Web 
page or piece of content to be less relevant in the universe of 
content it evaluates). Similarly, some results that are listed 
near the top of the list of search results from the second search 
engine may be listed much loWer in the list of results provided 
by the ?rst engine. The inventors have recogniZed that users 
are more likely to notice and access results that are near the 

top of the list. Thus, by using only one of the tWo search 
engines, a user may not notice or access results that may be 
highly relevant to the user. 
[0039] As such, the inventors have recogniZed that issuing 
a user-speci?ed search query to only a single search engine 
increases the chances of some Web pages and/or pieces of 
content that are potentially relevant not being included the 
search results or being listed loW enough in the returned list of 
search results that the user disregards them. In addition, the 
inventors have recogniZed that issuing such a search query to 
only a single search engine may limit the content that is 
returned to only the type of content that is search and/or 
indexed by that search engine, While the user may be inter 
ested in other, different types of content pertaining to that 
search query. 
[0040] Some conventional Web-based softWare programs, 
referred to as metasearch engines or search engine aggrega 
tors, receive a user-speci?ed search query, issue the search 
query to multiple search engines, receive results from each of 
these search engines, remove duplicates, aggregate these 
search results into a single list, and display this list of aggre 
gated search results to the user. One example of such a 
metasearch engine is DogpileTM, operated by lnfospace, Inc. 
of Bellevue, Wash. HoWever, the inventors have recogniZed 
that these metasearch engines have a number of disadvan 
tages. 
[0041] First, the search engines that are queried by these 
metasearch engines include only general-purpose search 
engines, and do not include any site-speci?c search engines. 
[0042] Second, because metasearch engines, in response to 
a user-speci?ed search query, display to the user a single list 
of aggregated search results from a number of different search 
engines, the user has no ability to see Which search engine 
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provided Which search result, to see hoW relevant each of the 
plurality of search engines deemed a particular search result 
to be, or to look at the full set of results returned from any one 
particular search engine. 
[0043] Third, metasearch engines run on one or more serv 
ers that receive a user-speci?ed search query issued from a 
broWser or other softWare application executing on the user’ s 
client device and issue the search query from the server(s) to 
the plurality of search engines that are to be queried. Because 
a metasearch engine may receive search queries from and 
provide aggregated search results to a large number of users, 
the server(s) on Which the metasearch engine operates may 
regularly issue a very large number of search queries to the 
search engines Whose results it aggregates. One consequence 
of this is that a search engine may receive hundreds of thou 
sands or even millions of search queries daily from the same 
server or IP address, and may perceive this behavior as a 
single user issuing an enormous number of search queries to 
the search engine. Many search engine operators Would con 
sider this behavior to be an abuse of the search engine service 
and/or a potential denial of service attack and Would take 
action to block search queries to their search engines from an 
IP address issuing such a large number of queries. For this 
reason, a metasearch engine operator must typically obtain 
contractual agreements With the search engine operators 
Whose search engine results are aggregated by the metasearch 
engine to alloW the metasearch engine to issue a large number 
of search queries to these search engines. 
[0044] Fourth, these metasearch engines do not provide any 
capability for the user to control to Which search engines his 
or her search query is to be provided. Rather, existing 
metasearch engines have a ?xed set of search engines to 
Which every search query is provided. Thus, the user has no 
control over Which search engines’ results are provided in 
response to a search query and the metasearch engines do not 
perform any customiZation of Which search engines are que 
ries based on Which user issued the search query or based on 
the content of the user’s search query. 

[0045] While some embodiments of the invention address 
above-discussed de?ciencies of existing metasearch engines, 
it should be appreciated that not every embodiment addresses 
all of the de?ciencies discussed above, and some embodi 
ments may not address any of these de?ciencies. As such, it 
should be understood that the invention is not limited to 
embodiments that address all or any of the above-described 
de?ciencies of metasearch engines. 
[0046] Some embodiments described beloW are directed to 
techniques for receiving a user-speci?ed query comprising 
content and, in response to receiving the query, identifying, 
based at least in part on the content of the query, at least one 
search engine to Which a representation of the query is to be 
submitted. For example, some embodiments of the invention 
are directed to determining, upon receiving a user-speci?ed 
search query, the type of information Which the user seeks, 
and customiZing the search engines to Which the query is 
submitted. This determination may, for example, be based on 
the content of the user’s query, the location of the user When 
the search query Was received, the user’s broWsing and/or 
query history, the broWsing and/or query history of other 
users, any combination of the foregoing, and/or other infor 
mation. Upon determining the type of information the user 
seeks, a representation of the query may be submitted to 
multiple search engines that are selected because they are 
knoWn to provide access to information of that type. Thus, the 



US 2013/0019202 A1 

search engines to Which queries are sent and for Which results 
are displayed may not be static in some embodiments, but 
rather may be dynamically determined, so that the search 
engines may vary from query to query for a particular user 
and/ or betWeen different users. 

[0047] As a simple example, given a user’s query “Tom 
Brady,” embodiments of the invention may determine (e.g., 
based on the content of the query, the user’s previous search 
and/ or broWsing history, etc.) that the user likely seeks infor 
mation relating to sports. As such, embodiments of the inven 
tion may cause a representation of the user’s query to be 
submitted to one or more search engines provided by sports 
related Websites, and cause results generated by the search 
engine(s) to be presented to the user. 
[0048] Some embodiments of the invention are not limited 
to identifying only a single type of information as that Which 
the user seeks, and may determine tWo or more types. Using 
the example query “Tom Brady” to illustrate, embodiments of 
the invention may also acknoWledge the possibility that the 
user seeks celebrity-related information (e.g., based on the 
query’s content, the user’s previous search and/or broWsing 
history, etc.). As a result, some embodiments of the invention 
may cause a representation of the user’ s query to be submitted 
to one or more search engines provided by celebrity-related 
Websites, and cause results generated by the search engine(s) 
to be presented to the user, instead of or in addition to the 
results generated by sports-related Websites. 
[0049] In seeking to determine the intent of the user, the 
possibility exists that the type of information sought by the 
user may be incorrectly identi?ed. To address this risk, some 
embodiments of the invention may submit a representation of 
the user’s query to search engines providing access to other 
types of information than that Which Was determined that the 
user’s query may be directed to. For example, a representa 
tion of the user’s query may be submitted to one or more 
general-purpose search engines, and results generated by the 
search engine(s) may be presented to the user, in addition to 
the information generated by the more speci?c search engines 
(e.g., sports-related and/or celebrity-related Websites in the 
Tom Brady example) Which provide information determined 
to be that in Which the user is likely interested. In this Way, the 
system provides the bene?t of focused and highly relevant 
results When it determines the user’s intent correctly, While 
having the “safety net” of providing at least some relevant 
information (e.g., via the general-purpose search engine) if it 
determines the user’s intent incorrectly. 
[0050] While some embodiments that attempt to determine 
the user’s intent provide the safety net or fallback option of 
returning other results returned by additional search engines, 
not all embodiments are limited in this respect. For example, 
some embodiments of the invention may only cause results 
generated by more speci?c search engines to be presented. 
[0051] In some embodiments, results generated by the 
search engines may be arranged based on an assessment of 
hoW likely it is that each search engine provides the type of 
information the user seeks. For example, referring to the Tom 
Brady example, if it is determined that the user most likely 
seeks sports-related information, then results generated by 
one or more search engines provided by sports-related Web 
site(s) may be displayed most prominently. If it is determined 
to also be possible that the user seeks celebrity-related infor 
mation, then results generated by one or more search engines 
provided by celebrity-related Website(s) may be displayed 
less prominently than that Which is provided by the sports 
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related Websites. If the user’s query is also submitted to 
general-purpose search engines (e.g., as a “backup option”), 
then the results generated by those search engines may be 
displayed least prominently. It should be appreciated, hoW 
ever, that an arrangement of results generated by various 
search engines in this manner is optional, and that embodi 
ments of the invention are not limited to displaying results in 
a manner that is in?uenced by an assessment of hoW likely a 
user seeks a particular type of information. 

[0052] Displaying some results more prominently than oth 
ers may be accomplished in any of numerous Ways, some 
non-limiting examples of Which are described beloW. In one 
example, results from multiple search engines may be dis 
played concurrently on a display Which employs a carousel 
metaphor, in Which each search engine from Which results 
Were received occupies a slot. Examples of a carousel are 
shoWn in FIGS. 10A-10B, and a commercialized example is 
the Dragon Search mobile phone application made available 
by the Assignee of this application, Nuance Communications, 
Inc. The user may select a particular slot to vieW results 
generated by the corresponding search engine. Using the 
example above to illustrate, the slots corresponding to search 
engines provided by sports-related Websites may be dis 
played most prominently by, for example, placing the corre 
sponding slots in the center of the carousel, toWard the left, or 
in any other suitable position. The slots corresponding to the 
search engines provided by celebrity-related Websites may, 
for example, be placed in slots that are deemed less prominent 
than those corresponding to the sports-related Websites, fol 
loWed by the slots corresponding to general-purpose search 
engines. In some embodiments, the less prominent slots may 
be visible When the results are initially presented, Whereas in 
other embodiments they may not, so that the user may need to 
take an action (e. g., scroll) to vieW the results for those slots. 

[0053] As should be appreciated from the foregoing, some 
embodiments of the invention determine, upon receiving a 
user’s query, the type of information the user most likely 
seeks, and cause information of that type to be presented mo st 
prominently to the user, and may cause other types of infor 
mation (e.g., determined to be less likely than the identi?ed 
type but still possibly the type the user seeks) to be presented 
as “backup .”As a result, some embodiments of the invention 
may be aggressive in presenting specialiZed information of 
the type identi?ed to be most likely that Which the user seeks, 
While also alloWing for the possibility that the user seeks 
information that is not limited to any particular type. 

[0054] FIG. 2 depicts an example process 200 that may be 
performed to determine, upon receiving a user’s query, the 
type of information that the user likely seeks, and to present 
that type of information (e.g., alone or among one or more 
other types of information) to the user. Process 200 may, for 
example, be performed by an application program executing 
on a client device 250 employed by the user and/ or a computer 
275 that is external to the client device (e.g., in communica 
tion With client device 250 via a communication medium, not 
shoWn). Client device 250 may be any suitable type of com 
puting device having hardWare capable of executing an appli 
cation program. Examples of client devices that may be used 
include a laptop or desktop personal computer, a personal 
digital assistant (PDA), a mobile phone (e.g., a smartphone), 
a server computer, and/or various other types of computing 
devices. External computer 275 may also include any suitable 
type of computing device, such as a laptop or desktop per 
sonal computer, server computer, and/or other type of com 
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puting devices. Collectively and/or individually, the client 
device and external computer may provide speech recogni 
tion capability, so that a user-speci?ed query may be submit 
ted via voice input. HoWever, embodiments of the invention 
are not limited to systems having speech recognition capabil 
ity, and are not limited to systems comprising mobile tele 
phones or smartphones. 
[0055] Process 200 begins in act 201, Wherein an applica 
tion program on client device 250 receives a user-speci?ed 
query (e.g., via voice and/or text input). As discussed in 
greater detail beloW, the query may be received in any of 
numerous Ways via any of numerous user interfaces. In the 
example process shoWn in FIG. 2, the application program 
executing on the client device causes a representation of the 
user-speci?ed query to be transmitted to external computer 
275 in act 203, Which receives it in act 205 and identi?es the 
type of information and/ or action Which the user seeks in act 
207. As described in detail beloW, the representation of the 
query can take any of numerous forms, as can the identi?ca 
tion of the information and/ or action speci?ed by the query. 
External computer 275 generates information (e.g., compris 
ing search queries to be submitted to the identi?ed search 
engines) in act 209, and transmits the information to the 
application program executing on the client device in act 211. 
After receiving the transmitted information in act 213, the 
application program executing on client device 250 processes 
the information (e.g., by issuing search queries to each iden 
ti?ed search engine) in act 215. If act 215 includes issuing 
search queries to search engines, then the application pro 
gram executing on client device 250 receives results gener 
ated from those queries in act 217. Results are displayed to the 
user in act 219. Example process 200 then completes. 
[0056] It should be appreciated that example process 200 
represents only one manner of implementing embodiments of 
the invention. For example, not all embodiments of the inven 
tion are limited to employing a client device executing an 
application program and an external computer, as numerous 
other system con?gurations may alternatively be employed. 
For example, some embodiments of the invention may 
receive a user-speci?ed query, identify search engines mak 
ing available the types of information the user may seek, 
generate search queries and display results therefrom, all on a 
single device. In another example, some embodiments of the 
invention may employ multiple computers external to the 
client device to identify search engines making available the 
types of information the user may seek and generate search 
queries. Variations on example process 200 may be per 
formed by any of numerous component con?gurations, as 
embodiments of the invention are not limited in this respect. 

[0057] Further, it should be appreciated that numerous 
variations on example process 200 are possible. For example, 
some variations may include one or more of acts 201-219 

being performed in a different sequence than that Which is 
described herein, may omit one or more of acts 201-219, 
and/or may include acts not described. Embodiments of the 
invention are not limited to being implemented in any par 
ticular manner. 

[0058] The acts comprising example process 200 are 
described in detail beloW. 
[0059] I. Receiving a User-Speci?ed Search Query 
[0060] In act 201, an application program executing on 
client device 250 receives user input specifying a search 
query. A search query may take any suitable form, and may 
not be bound by a prede?ned syntax. For example, a search 
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query may be free-form, and comprise any information sus 
ceptible to representation via a string of one or more charac 
ters. For example, a search query may comprise a name of a 
person (e.g., “Tom Brady”), place (e.g., “Saratoga Springs”), 
thing (e.g., “New York Stock Exchange”), any combination 
thereof (e.g., “ski shops in Park City”), and/or otherWise 
convey a user’s desire to search for information on one or 

more particular topics or concepts. 

[0061] User input de?ning a search query may be received 
in any of a variety of Ways and in any of a variety of formats. 
For example, in some embodiments, the user input may be 
received as text and may be received via an input device (e. g., 
a keyboard, touch screen, mouse, and/ or any other input 
device) integrated into or coupled to the client device. In some 
embodiments, user input may be received as audio via a 
microphone that is integrated into or coupled to the client 
device. For example, a user may speak a search query into the 
microphone and the application program may receive the 
user’s voice input as audio data. In some embodiments, the 
client device may provide a number of different options from 
Which the user may select to provide a search query. For 
example, in some embodiments, the client device may permit 
the user to input the query either in voice format (e.g., by 
speaking the query into a microphone) or in text format (e. g., 
by typing the query on a keyboard or a touchscreen). 

[0062] In the example process 200, a representation of the 
user-speci?ed query received in act 201 is transmitted to 
external computer 275 in act 203, and received by the external 
computer in act 205. In embodiments Wherein the query 
received in act 201 is speci?ed via voice input, automated 
speech recognition may be performed on audio data repre 
senting the voice input to obtain a recognition result (e. g., in 
textual form) that may be used to identify one or more search 
engines making available the type(s) of information the user 
seeks, and to generate queries to be submitted to those search 
engines. HoWever, not all embodiments of the invention are 
limited to performing automated speech recognition. For 
example, one or more of the search engines to be queried may 
have a speech interface, so that audio data may be provided to 
such search engines instead of providing a text search query 
based on automated speech recognition of the audio. Embodi 
ments of the invention are not limited to any particular imple 
mentation. 

[0063] If performed, automated speech recognition may be 
conducted by client device 250, external computer 275, or a 
combination thereof. Automated speech recognition tech 
niques are knoWn, and any suitable automated speech recog 
nition technique may be used to obtain a recognition result for 
the audio data. 

[0064] As shoWn in FIG. 4, in some embodiments, the 
client device may execute an automated speech recogniZer, 
Which is a softWare program that performs automated speech 
recognition on audio data, and the application program may 
use the automated speech recogniZer to obtain a recognition 
result of the audio data. In FIG. 4, client device 401 executes 
the application program 403 that performs at least some of the 
above-described acts of process 200 (e.g., those performed by 
the client device) and an automated speech recogniZer 405. 
When application program 403 receives user-supplied audio 
data 407, it may pass the audio data to automated speech 
recogniZer 405. Automated speech recogniZer 405 may per 
form automated speech recognition on the audio data to 
obtain a recognition result 409 and may return recognition 
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result 409 to application program 403 for use in formatting 
queries for the speech engines. 
[0065] The inventors have recognized that some client 
devices may not have suf?cient computing resources to 
execute an automated speech recogniZer that operates With a 
desired level of accuracy and/or e?iciency. That is, for 
example, a client device may not have su?icient memory to 
store acoustic models, language models, grammars, and/or 
other components of such a speech recogniZer and/ or may not 
have a processor powerful enough to perform automated 
speech recognition at a desired level of ef?ciency. This may 
occur in any number of situations, such as When the client 
device is a handheld device, such as a PDA or mobile phone. 

[0066] Thus, in some embodiments, automated speech rec 
ognition on audio data that originates from a user may be 
performed by the external computer. As shoWn in FIG. 5, 
client device 501 executes application program 503 that 
receives voice input supplied by a user in the form of audio 
data. Automated speech recognition may be performed on a 
representation of the audio data by an automated speech 
recogniZer 507 executing on a server 505. That is, automated 
speech recognition may be performed on the full audio data, 
or some processed representation of it. Thus, as shoWn in FIG. 
5, in some embodiments, application program may send the 
user-supplied audio data 509 to automated speech recogniZer 
507 executing on server 505. The audio data 509 may be sent 
to the automated speech recogniZer in any of a variety of 
possible Ways, and may be processed on the client device 
and/ or on the server before being passed to the speech recog 
niZer. For example, in some embodiments, the user-supplied 
audio may be captured by a microphone and analog-to-digital 
conversion may be performed (on the client or server) on the 
captured microphone audio to generate digital audio data. 
This digital audio data may be supplied to automated speech 
recogniZer 507. In some embodiments, some processing of 
the digital audio data may be performed on the client and/or 
server prior to sending this data to the automated speech 
recogniZer. For example, the digital data may be compressed 
or some pre-processing may be performed to extract param 
eters of the audio that are useful in automated speech recog 
nition. The extracted parameters may be passed to automated 
speech recogniZer 507 as the representation of the audio data 
or may be sent along With other audio data. In embodiments 
that use compression, any of a variety of possible compres 
sion algorithms may be used. For example, in some embodi 
ments, the SpeexTM codec may be used. 
[0067] Thus, it should be appreciated that, as used herein, 
the term “audio data” may refer to an analog audio signal, a 
digital representation of an analog audio signal, a compressed 
representation of such a digital or analog signal, a set of 
features or parameters extracted from the digital or analog 
signal, any combination of the foregoing, and/or other infor 
mation. 

[0068] Automated speech recogniZer 507 may perform 
automated speech recognition on audio data 509 and return to 
application program 503 a response 511 that comprises 
results from audio data 509. The results may take any suitable 
form. As one non-limiting example, the results may comprise 
a text recognition result obtained by automated speech rec 
ogniZer 507 from performing automated speech recognition 
on the audio data. 

[0069] In the example of FIG. 5, client device 501 is 
depicted as communicating directly With server 505. It should 
be appreciated that this depiction is provided merely to facili 
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tate an understanding of the types of information sent 
betWeen client device 501 and server 505, and that client 
device 501 may communicate With server 505 in any of a 
variety of Ways and via any suitable communication medium, 
including, for example, via the Internet. 
[0070] In the example of FIG. 4, automatic speech recog 
nition on audio data received at a client device is performed 
on the client device, and in the example of FIG. 5, audio data 
is provided from the client device to a server and the server 
performs automatic speech recognition. HoWever, in some 
embodiments, automatic speech recognition may be per 
formed partially by the client device and partially by the 
server. For example, a portion of an ASR process may be 
performed on the client and a portion may be performed on 
the server. This may be done, for example, to enable the client 
device to perform a portion of the speech recognition process, 
but leave computationally intensive portions for the server. 
[0071] In some embodiments, one or more servers (like 
server 505) may provide automated speech recognition ser 
vices for multiple client devices. FIG. 6 shoWs a computing 
environment in Which each of a plurality of users 601a, 601b, 
. . . 601n operates a client device 603a, 603b, . . . , 603n. Each 

client device 603 may execute an application program that 
sends search queries via communication medium 607 to 
search engines 609a, 609b, 6090, . . . , 60911, and displays the 
results of these search queries to its respective users (e.g., by 
executing some of the acts of process 200 of FIG. 2). Com 
munication medium 607 may comprise any suitable commu 
nications infrastructure, employing any suitable communica 
tion protocol(s), including Wired and/or Wireless 
communications protocols. For example, communication 
medium 607 may comprise one or more intranets, local area 
netWorks (LANs), Wide area netWork (WANs), the Internet, 
or any combination thereof. 

[0072] Server 605 may provide automated speech recogni 
tion services to support these searches When the user enters a 
query audibly. Thus, in embodiments in Which client devices 
603 receive user-supplied search queries in the form of audio 
data, the client devices 603 may send some or all of the audio 
data via communication medium 607 to server 605 to have 
automated speech recognition performed on the audio data, 
and may receive a recognition result and/ or other information 
(e.g., search queries and an identi?cation of search engines to 
issue them to) via communication medium 607 based on the 
recognition result in response. 
[0073] In some alternate embodiments, server 605 may 
provide other functionality (either instead of or in addition to 
ASR services) to facilitate issuance of search queries from a 
client device 603 to one or more of search engines 609. Some 
examples of this additional functionality are described in 
detail beloW. For the sake of simplicity, in the example of FIG. 
6, only one server 605 is depicted. HoWever, it should be 
understood that, as is conventional for Internet servers that 
receive a high volume of tra?ic, any number of servers may be 
used to provide the functionality of server 605 that is 
described herein and the tra?ic load from client devices 603 
may be balanced across these servers using any of a variety of 
load balancing techniques. In addition, the functionality of 
the servers may be distributed in any suitable Way, so that each 
server need not perform the same functions and may be 
arranged to share the functions performed by the set of servers 
collectively. 
[0074] In embodiments in Which a user supplies a search 
query by voice (i.e., in the form of audio data), a number of 




















































