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

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date
7 April 2005 (07.04.2005)

(10) International Publication Number

WO 2005/031614 Al

GOGF 17/30

(51) International Patent Classification’:

(21) International Application Number:
PCT/US2004/030983

(22) International Filing Date:
20 September 2004 (20.09.2004)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:

10/664,929 22 September 2003 (22.09.2003) US

(71) Applicant (for all designated States except US):
GOOGLE INC. [US/US]; 1600 Amphitheatre Park-
way, Building 41, Moutain View, CA 94043 (US).

(72) Inventors; and

(75) Inventors/Applicants (for US only): SMITH, Adam
[US/US]; 651 Franklin Street, Apt. 4111, Mountain
View, CA 94041 (US). GE, Xianping [CN/US]; 954
Henderson Avenue, Space #72, Sunnyvale, CA 94086
(US). HAMON, Elizabeth [US/US]; 528 Jefferson Ave.,
Mamaroneck, NY 10543 (US). PARMAR, Abhishek
[IN/US]; 373 River Oaks Circle #405, San Jose, CA 95134
(US).

(74) Agent: HARRITY, Paul, A.; Harrity & Snyder, L.L.P,
11240 Waples Mill Road, Suite 300, Fairfax, VA 22030
(US).

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

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Burasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HU, IE, IT, LU, MC, NL, PL, PT, RO, SE, SI,
SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
GW, ML, MR, NE, SN, TD, TG).

Published:
—  with international search report

[Continued on next page]

DETERMINE
POTENTIAL
HITS

10 MILES

POTENTIAL HITS

DOCUMENT 1
AR TN ~00R [ ADDR

DOCUMENT 2

ADDR | ADDR | ADDR

DOCUMENT 50

ADDR

7031614 A1 I 0 0 RO OO

CENTER OF PALO ALTO
REPOSITORY OF
CRAWLED DOCUMENTS

(54) Title: SYSTEMS AND METHODS FOR CLUSTERING SEARCH RESULTS

RESULT LIST

CLUSTER 1
ADDR 1

DOC 1
DOC 3
DOC 12

CLUSTER 2

ADDR 2 DOC 1
DO(.) 23

CLUSTER 10
ADDR 10

DOC 25

(57) Abstract: A system (120) forms search results clustered by address or telephone number. When clustering by address, the

1, system (120) may receive a search query and identify a geographical area of interest based, at least in part, on the search query. The
& system (120) may identify documents that are associated with addresses located within the geographical area of interest, group the
& identified documents into clusters based, at least in part, on the addresses located within the geographical area of interest, and present
O (he clusters as the search results. When clustering by telephone number, the system (120) may receive a search query that includes
at least one portion of a telephone number and identify documents that are associated with telephone numbers that match the at least
one portion of the telephone number. The system (120) may group the identified documents into clusters based on the telephone
a numbers included in the identified documents and present the clusters as the search results.



WO 2005/031614 A1 N0 DA 000 00 0 00000 00O

—  before the expiration of the time limit for amending the  For two-letter codes and other abbreviations, refer to the "Guid-
claims and to be republished in the event of receipt of ance Notes on Codes and Abbreviations" appearing at the begin-
amendments ning of each regular issue of the PCT Gazette.



10

15

20

25

30

35

40

WO 2005/031614 PCT/US2004/030983

SYSTEMS AND METHODS FOR CLUSTERING SEARCH RESULTS
BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates generally to information retrieval systems and, more particularly, to systems
and methods for clustering search results by address and/or telephone number.
Description of Related Art

The World Wide Web ("web") contains a vast amount of information. Locating a desired portion of the
information, however, can be challenging. This problem is compounded because the amount of information on the
web and the number of new users inexperienced at web searching are growing rapidly. Search engines attempt to
return hyperlinks to web documents in which a user is interested. Generally, search engines base their
determination of the user’s interest on search terms (called a search query) entered by the user. The goal of the
search engine is to provide links to high quality, relevant results to the user based on the search query. Typically,
the search engine accomplishes this by matching the terms in the search query to a corpus of pre-stored web
documents. Web documents that contain the user’s search terms are "hits" and are returned to the user.

Some web documents may be of particular interest to users that reside in certain geographical areas. For
example, web documents associated with local businesses or organizations may be of most relevance to individuals
located in the geographical area of the local businesses/organizations.

When a user desires information regarding a type of business (e.g., a restaurant, a hardware store, a
pharmacy, etc.) within a certain geographical area, the user may provide one or more keywords associated with the
business type and the geographical area to a search engine. The search engine returns search results that include
web documents associated with the business type.

One problem with these search results is that the search results typically will not include web documents
associated with businesses or organizations outside the geographical area identified by the user, even if these
businesses or organizations are located in an area geographically close (or next) to the geographical area identified
by the user. Another problem with these search results is that the seatch results typically include more than one,
and oftentimes many, web documents associated with the same business location, possibly requiring the user to
peruse many web documents in the search results that are irrelevant to the business of interest before locating all of
the web documents associated with the business of interest.

As a result, there is a need for systems and methods for organizing search results in a manner that is
meaningful to users, given that there are a set number of unique locations in the world and anywhere between zero
and hundreds of web documents that describe each location.

SUMMARY OF THE INVENTION

Systems and methods, consistent with the principles of the invention, cluster web documents based at least

in part on addresses (or telephone numbers) included in the web documents.

In accordance with one aspect consistent with the principles of the invention, a method for clustering by
address is provided. The method may include receiving a search query, identifying a geographical area of interest
based, at least in part, on the search query, and identifying documents that include addresses located within the
geographical area of interest. The method may also include grouping the identified documents into clusters based,
at least in part, on the addresses located within the geographical area of interest and presenting the clusters.

According to another aspect, a system for forming search results is provided. The system may include a

processor and a memory configured to store information that associates documents to addresses included in the
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documents. The processor is configured to receive a search query, determine a geographical area of interest based,
at least in part, on the search query, and identify documents that include addresses located within the geographical
area of interest based, at least in part, on the information stored in the memory. The processor is also configured to
group the identified documents into clusters based, at least in part, on the addresses located within the geographical
area of interest and provide the clusters as the search results.

According to yet another aspect, a method for forming search results is provided. The method may include
receiving a search query that includes at least one portion of a telephone number and identifying documents that
include telephone numbers that match the at least one portion of the telephone number. The method may also
include grouping the identified documents into clusters based on the telephone numbers included in the identified
documents and presenting the clusters as the search results.

According to a further aspect, a system for forming search results is provided. The system may include
means for receiving a search query, means for identifying a geographical location, means for determining a
geographical center of the geographical location, and means for identifying locations within a certain distance of the
geographical center as a geographical area of interest. The system may also include means for identifying
documents that include addresses located within the geographical area of interest and means for determining
relevant ones of the identified documents, as relevant documents, based, at least in part, on the search query. The
relevant documents may form the search results.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, which are incorporated in and constitute a part of this specification, illustrate

an embodiment of the invention and, together with the description, explain the invention. In the drawings,

Fig. 1 is a diagram of an exemplary network in which systems and methods consistent with the principles
of the invention may be implemented;

Fig. 2 is an exemplary diagram of a client and/or server of Fig. 1 in an implementation consistent with the
principles of the invention;

Fig. 3 is a diagram of an exemplary computer-readable medium that may be used by a server of Fig. 1
according to an implementation consistent with the principles of the invention;

Figs. 4A and 4B are flowcharts of exemplary processing for clustering search results by address according
to an implementation consistent with the principles of the invention;

Fig. 5 is a functional block diagram of a portion of a server according to this exemplary implementation
consistent with the principles of the invention;

Fig. 6A is a diagram of an exemplary result list according to an implementation consistent with the
principles of the invention; and

Fig. 6B is a diagram of an exemplary result list according to another implementation consistent with the
principles of the invention.

DETAILED DESCRIPTION

The following detailed description of the invention refers to the accompanying drawings. The same
reference numbers in different drawings may identify the same or similar elements. Also, the following detailed
description does not limit the invention.

Systems and methods consistent with the principles of the invention may provide search results that are
clustered by address (or telephone number) to provide search results that are meaningful to users looking for
information associated with particular geographic locations. The search results may also be more meaningful to the

-
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users because they may include information associated with other geographic locations that are geographically close
(or next) to the geographic locations in which the users are interested.
EXEMPLARY WNETWORK CONFIGURATION

Fig. 1 is an exemplary diagram of a netwrork 100 in which systems and methods consistent with the
principles of the invention may be implemented. Network 100 may include multiple clients 110 connected to
multiple servers 120-140 via a network 150. Netwvork 150 may include a local area network (LAN), a wide area
network (WAN), a telephone network, such as the Public Switched Telephone Network (PSTN), an intranet, the
Internet, a memory device, another type of networ’k, or a combination of networks. Two clients 110 and three
servers 120-140 have been illustrated as connected to network 150 for simplicity. In practice, there may be more or
fewer clients and servers, Also, in some instances, a client may perform the functions of a server and a server may
perform the functions of a client.

Clients 110 may include client entities. An entity may be defined as a device, such as a wireless telephone,
a personal computer, a personal digital assistant (PDA), a lap top, or anather type of computation or communication
device, a thread or process running on one of these devices, and/or an object executable by one of these device.
Servers 120-140 may include server entities that gather, process, search, and/or maintain documents in a manner
consistent with the principles of the invention. Clients 110 and servers 120-140 may connect to network 150 via
wired, wireless, and/or optical connections.

In an implementation consistent with the principles of the invention, server 120 may optionally include a
search engine 125 usable by clients 110. Server 120 may crawl documents (e.g., web pages) and store information
associated with these documents in a repository of crawled documents. Servers 130 and 140 may store or maintain
documents that may be crawled by server 120. While servers 120-140 are shown as separate entities, it may be
possible for one or more of servers 120-140 to perform one or more of the functions of another one or more of
servers 120-140. It may be possible that two or more of servers 120-140 are implemented as a single server or that
one of servers 120-140 is implemented as multiple computing devices.

EXEMPLARY CLIENT/SERVER ARCHITECTURE

Fig. 2 is an exemplary diagram of a client or server entity (hereinafter called “client/server entity"), which
may correspond to one or more of clients 110 and servers 120-140, according to an implementation consistent with
the principles of the invention. The client/server enatity may include a bus 210, a processor 220, a main memory
230, a read only memory (ROM) 240, a storage device 250, one or more input devices 260, one or more output
devices 270, and a communication interface 280. Bus 210 may include one or more conductors that permit
comsmunication among the components of the client/server entity.

Processor 220 may include any type of coniventional processor or microprocessor that interprets and
executes instructions. Main memory 230 may include a random access memory (RAM) or another type of dynamic
storage device that stores information and instructions for execution by processor 220. ROM 240 may include a
conventional ROM device or another type of static storage device that stores static information and instructions for
use by processor 220. Storage device 250 may include a magnetic and/or optical recording medium and its
corresponding drive.

Input device(s) 260 may include one or more conventional mechanisms that permit an operator to input
information to the client/server entity, such as a key’board, a mouse, a pen, voice recognition and/or biometric
mechanisms, etc. Output device(s) 270 may include one or more conventional mechanisms that output information
to the operator, including a display, a printer, a speaker, etc. Communication interface 280 may include any
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transceiver-like mechanism that enables the client/server entity to communicate with other devices and/or systems.
For example, communication interface 280 may include mechanisms for communicating with another device or
system via a network, such as network 150.

As will be described in detail below, the client/server entity, consistent with the principles of the invention,
perform certain searching-related operations. The client/server entity may perform these operations in response to
processor 220 executing software instructions contained in a computer-readable medium, such as memory 230. A
computer-readable medium may be defined as one or more physical or logical memory devices and/or carrier
waves.

The software instructions may be read into memory 230 from another computer-readable medium, such as
data storage device 250, or from another device via communication interface 280. The software instructions
contained in memory 230 causes processor 220 to perform processes that will be described later. Alternatively,
hardwired circuitry may be used in place of or in combination with software instructions to implement processes
consistent with the principles of the invention. Thus, implementations consistent with the principles of the
invention are not limited to any specific combination of hardware circuitry and software. ‘

EXEMPLARY COMPUTER-READABLE MEDIUM

Fig. 3 is a diagram of an exemplary computer-readable medium that may be associated with a server, such
as server 120 in Fig. 1, according to an implementation consistent with the principles of the invention. The contents
of computer-readable medium may physically reside in one or more memory devices accessible by server 120.

Computer-readable medium may include a database 300 of entries corresponding to documents with
associated addresses (e.g., postal addresses). For example, server 120 may analyze a repository of crawled
documents to locate documents that contain one or more addresses. Server 120 may then identify and extract the
addresses from the documents using a technique, such as the one described in U.S. Patent Application, Serial No.
10/664,902, entitled "ADDRESS GEOCODING," filed September 22, 2003. In another implementation, the
addresses could be manually extracted from the documents.

In yet another implementation, an address associated with a document may be inferred from other
information sources. For example, the geographical locations of people accessing the document may be used to
infer the address of the document. The geographical locations of the people accessing the document may be
determined based on their IP addresses. If most of the people accessing a document are in the same town, it can be
inferred that the document has an address associated with the town. A business name included in the document
may also be used to infer the address of the document. From the business name, an address may be determined
using, for example, yellow page data. The geographical location of the server hosting the document may also be
used to infer the address of the document. These and other techniques for inferring an address in a document are
described in U.S. Patent Application, Serial No. 10/665,359, entitled "DETERMINING GEOGRAPHICAL
RELEVANCE OF WEB DOCUMENTS," filed September 22, 2003. In any event, server 120 may use these
addresses to populate database 300.

Each of the entries in database 300 may include a document identifier field 310 and an address field 320,
which may be separately searchable. In other implementations consistent with the principles of the invention, the
entries in database 300 may include more fields, such as additional address fields, and/or different fields, such as
telephone number fields and/or fields for latitude and longitude coordinates corresponding to the information in
address field 320.
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Document identifier field 310 may include information that uniquely identifies documents. In one
implementation, document identifier field 310 includes a uniform resource locator (URL) associated with a
document. Address field 320 may include information regarding an address associated with the corresponding
document. It may be beneficial to note that the same address may be associated with more than one document. For
example, as shown in Fig, 3, address_K is associated with document doc_1 and document doc_2. In other words,
there may be between zero and hundreds of docurnents that have the same associated address.

EXEMPLARY PROCESSING

Figs. 4A and 4B are flowcharts of exemplary processing for clustering search results by address according
to an implementation consistent with the principles of the invention. Processing may begin with server 120
receiving a search query from a user (act 410) (Fig. 4A). For example, a user may use conventional web browser
software on client 110 to access search engine 125 of server 120. The user may then enter the search query via a
graphical user interface provided by server 120,

The search query may take different forms. For example, the search query may include one or more
keywords relating to a business or organization in which the user is interested and, possibly, one or more
geographical identifiers relating to a location at which the business or organization is located. The keyword(s) may
include term(s) associated with the business or organization in which the user is interested. For example, if the user
is looking for a pharmacy, the user may include the term "pharmacy" as a keyword. Likewise, if the user is looking
for restaurants that serve pizza, the user may include the term "pizza" as a keyword.

The geographical identifier(s) may include location-specific information that approximately identifies the
location of the business or organization in which the user is interested. The geographical identifier(s) may include
information, such as an entire or partial address or an entire or partial telephone number associated with a business
or organization of interest. For example, the user might specify address-specific data, such as the state, city, zip
code, street name, or some combination of this information. Alternatively, the user might specify telephone-
specific data, such as the area code, prefix, or some combination of this information,

Both the address-specific data and the telephone-specific data include information by which server 120
may determine a geographic location. The geographic location may be as broad as a state, city, zip code, or area
code or as specific as a street address or area code and prefix. Server 120 may determine a geographic center of the
geographic location (act 420). For example, if the user specified "Palo Alto," then server 120 may identify the
geographic center of Palo Alto. Likewise, if the user specified the zip code 22030, then server 120 may identify the
geographic center of the region covered by that zip code. Server 120 may express the geographic center in terms of
its latitude and longitude coordinates.

In other implementations, server 120 may identify a relevant geographic center based on information other
than that explicitly provided by the user. For example, the user's IP address or past browsing history may be used to
estimate a geographic center. Alternatively, the user may register a "home" location of the user with server 120.

Server 120 may then identify an area that covers locations within a certain distance of the geographic
center as an area of interest (act 430). For example, sever 120, in effect, may draw a circle with a certain radius
around the geographic center and identify the area within the circle as the area of interest. The radius may be a
predetermined radius, such as 5 miles or 10 miles. In another implementation, server 120 may determine the radius
based, at least in part, on the specificity of the geographical identifier(s). For example, server 120 may provide a
smaller radius when the geographical identifier(s) correspond to a specific address (e.g., a street address) and a
larger radius when the geographical identifier(s) correspond to a very broad address (e.g., a state). In yet another
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implementation, server 120 may permit the user to define the radius. This may bea dynamic feature. For example,
if the user is unhappy with the search results (e.g., the search results provide too many or too few results), the user
may be permitted to either increase or decrease the radius. In a further implementation, the size of the radius may
be dynamically set based on the type of the keyword(s) provided by the user. For example, the radius may be set at
5 miles for a restaurant search and 20 miles for a car dealership search.

Tnstead of using a radius, server 120 may use driving distance to identify the area of interest.
Alternatively, server 120 may use distance (either straight line distance or driving distance) to a driving route to
identify the area of interest. For example, server 120 may specify the area of interest as "along Highway 101 when
driving from Mountain View to San Francisco." Server 120 might use yet other ways to identify the area of
interest.

Server 120 may identify documents that are associated with one or more addresses located within the area
of interest as potential "hits" (act 440). For example, server 120 may use a database that matches documents from
the repository of crawled documents to their associated addresses, such as database 300 (Fig. 3), to identify
documents that are associated with one or more addresses located within the area of interest. To facilitate the
document identification, server 120 may search database 300 for addresses that fall within the area of interest and
then identify the documents associated with these addresses.

Server 120 may then identify documents, of the potential hits, that include the one or more keywords
provided by the user, as relevant results (act 450). For example, server 120 may analyze the words within the
documents and determine whether these words match the one or more keywords. Documents that have words that
match the one or more keywords may be classified as relevant results.

In another implementation consistent with the principles of the invention, acts 440 and 450 may be
reversed. For example, server 120 may determine documents matching the one or more keywords and then
determine which of these documents are associatedd with an address within the area of interest. In yet another
implementation, acts 440 and 450 may be performed concurrently. In this case, server 120 may determine the
intersection of the two-separately identified groups of documents to identify the documents that are associated with
an address within the area of interest. In any event, a set of documents may be identified as relevant results.

Server 120 may score the relevant results (act 460) (Fig. 4B). Server 120 may use different factors in
scoring the relevant results. For example, server 120 may consider distance and/or relevancy when determining the
score for a document, Distance may refer to the distance that the address of a document is from the geographic
center. Documents associated with addresses closer to the geographic center may be given a higher score than
documents associated with addresses further from the geographic center. Relevancy may refer to the number of the
keywords that the document contains and/or how prominently the one or more keywords are presented in the
document. Documents containing all of the one or more keywords may be given a higher score than documents
containing fewer than all of the one or more keywords. Documents containing the one or more keywords in a more
prominent location, such as in a title, may be given a higher score than documents containing the one or more
keywords in a less prominent location, such as in fine print.

Server 120 may cluster documents, of the relevant results, associated with the same address (act 470). To
facilitate this, server 120 may optionally sort the documents based on their scores. Server 120 may consider an
address associated with a first one of the documents (e.g., a highest scoring document) and determine whether there
are any other documents that are associated with this same address. Server 120 may then cluster these documents
together, as being associated with the same address. Server 120 may then consider another address associated with
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the first document, if there is one that is also located within the area of interest, or an address associated with a
second one of the documents (e.g., a next highest scoring document) and determine whether there are any other
documents that are associated with this same address. Server 120 may then cluster these documents together.
Server 120 may continue until all of the documents have been included in at least one cluster, even if the cluster is a
cluster of one (which would occur when the document is associated with an address that is not associated with any
other document). Server 120 may sort the documents within each of the clusters based on their scores, if they are
not already in order from an earlier sorting (described above).

Server 120 may rank the clusters to form a result list (act 480). Server 120 may use different factors in
ranking the clusters. For example, server 120 may consider distance and relevancy when ranking the clusters.
Distance for a cluster may refer to the distance that the address associated with the cluster is from the geographic
center. Clusters with addresses closer to the geographic center may be ranked higher than clusters with addresses
further from the geographic center.

Relevancy for a cluster may refer to the number of the keywords that the documents in the cluster contain
and/or how prominently the one or more keywords are presented in the documents. When considering the
documents in a cluster, server 120 may consider a predetermined number (e.g., one, three, all, etc.) of the highest
scoring documents in the cluster. Clusters with document(s) containing all of the one or more keywords may be
ranked higher than clusters with document(s) containing fewer than all of the one or more keywords. Further,
clusters with document(s) containing the one or more keywords in a more prominent location, such as in a title, may
be ranked higher than clusters with documents containing the one or more keywords in a less prominent location,
such as in fine print.

Server 120 may give more weight to either distance or relevancy based at least in part, for example, on the
specificity of the geographical identifier(s). For example, if the geographical identifier(s) are broad (e.g., the
geographical identifier(s) correspond tola large geographical area, such as a state or large city), then server 120 may
give relevancy more weight. If the geographical identifier(s) are narrow (e.g., the geographical identifier(s)
correspond to a small geographical area, such as a small town, an exact address, or a nearly-exact address), then
server 120 may give distance more weight.

Instead of the above-described ranking scheme, server 120 may rank the clusters based on the scores of the
documents they contain. When determining the rank of a cluster, server 120 may consider a predetermined number
(e.g., one, three, all, etc.) of the highest scoring documents in the cluster. Server 120 may add the scores of these
documents together or use another technique, such as an averaging technique, to determine the cluster rank.

Server 120 may then sort and present the result list to the user (act 490). For example, server 120 may sort
the clusters based on their rank. Server 120 may then create a result output for each cluster, which may be
presented to the user. A result output for a cluster may include the title (which may contain a hypertext link that
will direct the user, when selected, to the actual document) and a snippet (i.e., a text excerpt) from the highest-
scoring document in the cluster. The result output may also include titles (e.g., hypertext links) of one or more
other next-highest-scoring documents, possibly also with a snippet or the URLSs associated with these documents.
The result output may further include a "See More" option that, when selected by the user, may display titles,
snippets, and/or URLs of additional ones of the remaining documents in the cluster. Server 120 may present the
result outputs along with a map that illustrates locations corresponding to the addresses associated with the result

outputs.
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In another implementation, the result output for a cluster may include a business or organization name
associated with the cluster, possibly, along with the address associated with the cluster. Server 120 may analyze the
words of the documents in the cluster to determine a business or organization corresponding to the address
associated with the cluster. The result output, in this implementation, may also include a title, snippet, and/or URL
for a predetermined number (e.g., four) of the highest-scoring documents in the cluster. The result output, in this
implementation, may further include a " See More" option that, when selected by the user, may display titles,
snippets, and/or URLs of additional ones of the remaining documents in the cluster. Server 120 may present the
result outputs along with a map that illustrates locations cosresponding to the addresses associated with the result
outputs.

Tt may be beneficial to note that a good result may not necessarily include the word(s) making up the
geographical identifier(s). In other words, a good result may be associated with a location different from the
location of the geographical identifier(s) (though still within the area of interest). It may also be beneficial to note
that for a document to be excluded from. the result list, the document may not be associated with an address located
within the area of interest or any of the keyword(s) provided by the user.

EXAMPLE

Assume that a user desires to find restaurants that serve pizza in the Palo Alto area. The user may access a
server using conventional web browser software. Assume that the user provides the following search query: "pizza
Palo Alto." The server may recognize the search query as a search for a business or organization in a certain area
based at least in part on the presence of one or more keywords ("pizza") and one or more geographical identifiers
("Palo Alto").

Fig. 5 is a functional block diagram of a portion of the server according to this exemplary implementation
consistent with the principles of the invention. The server may determine the geographic center of Palo Alto,
possibly in terms of its latitude and longitude coordinates. The server may then identify the area of interest.
Assume that the radius is set at 10 miles.” The server may determine the area of interest to include the area within a
circle centered on the geographic center of Palo Alto with a 10 mile radius.

The server may analyze documents from the repository of crawled documents to identify documents that
are associated with one or more addresses located within the area of interest as potential hits. Assume that the
potential hits include 50 documents: documents 1 through 50. Some of these documents may be associated with
more than one address located within the area of interest. For example, document 1 is associated with four
addresses, three of which are located within the area of interest. The shaded block indicates an address that is not
located within the area of interest. Similarly, document 2 is associated with three addresses, all of which are located
within the area of interest. Document 50 is associated with three addresses, two of which are located within the
area of interest.

The server may then identify which of documents 1 though 50 include the keyword "pizza." For example,
the server may analyze the words within the documents and determine whether any of these words match the
keyword "pizza." Documents that include the word "pizza" may be classified as relevant results. Assume that only
documents 1 through 25 include the word "pizza" and, thus, make up the relevant results.

The server may score the relevant results based, for example, on distance and/or relevancy. Assume that
document 1 contains an address that is closest to the geographic center of Palo Alto and includes the word "pizza”

in a prominent place, like its title. The server may then score document 1 higher than the rest of the documents.

-8~
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Assume further that document 25 contains a single address that is furthest from the geographic center and includes
the word "pizza" in very small print. The server may score document 25 lower than the rest of the documents.

The server may cluster documents 1 through 25 based on the addresses they contain. The server may sort
the documents based on their scores and consider an address associated with one of the documents (e.g., document
1) to determine whether there are any other documents that are associated with this same address. Assume that
documents 3 and 12 are associated with the same address. The server may cluster documents 1, 3, and 12 as being
associated with the same address.

The server may then consider another address, such as another address associated with document 1 or
another document. The server may then determine whether there are any other documents that are associated with
this address. Assume that there are several documents that are associated with the address of which document 25 is
one. The server may then cluster documents 1, . . ., 25 as being associated with the same address.

The server may continue this process until no additional clusters can be formed. There should be one
cluster formed for each distinct address contained in one or more of documents 1 through 25. Assume that there are
10 distinct addresses and, thus, 10 clusters formed. As shown in Fig. 5, some of the clusters may include the same
documents. For example, both clusters 1 and 2 include document 1.

The server may then rank and sort the clusters to form a result list and present the result list to the user.
Fig. 6A is a diagram of an exemplary result list according to an implementation consistent with the principles of the
invention. As shown in Fig. 6A, the result list contains two result outputs 610 and 620, corresponding to two
clusters. Result output 610 refers to four documents 612, 614, 616, and 618 in the cluster. Document 612 may
correspond to the highest-scoring document in the cluster. For document 612, the server may include the title and a
snippet. Documents 614-618 may correspond to lesser-scoring documents. As shown in Fig. 6A, the server may
include the title and/or the URL associated with these documents.

Fig. 6B is a diagram of an exemplary result list according to another implementation consistent with the
principles of the invention. A's shown in Fig. 6B, the result list contains two result outputs 650 and 660,
corresponding to two clusters. Result output 650 includes a business name and, possibly, the address associated
with the cluster 652 and refers to three documents 654, 656, and 658 in the cluster. Documents 654-658 may be
ordered by their scores. As shown in Fig. 6B, the server may include the title and/or the URL associated with these
documents.

CONCLUSION

Systems and methods consistent with the principles of the invention cluster search results based on
locations (or telephone numbers) of interest to users. The users might provide data associated with a business or
organization and, possibly, a location of the business or organization. The users might provide the location data as
broadly or narrowly as they desire. They may also dynamically broaden or narrow the location data to obtain more
or fewer results.

The foregoing description of preferred embodiments of the present invention provides illustration and
description, but is not intended to be exhaustive or to limit the invention to the precise form disclosed.
Modifications and variations are possible in light of the above teachings or may be acquired from practice of the
invention. For example, while series of acts have been described with regard to Figs. 4A and 4B, the order of the
acts may be modified in other implementations consistent with the principles of the invention. Also, non-dependent

acts may be performed in parallel.
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Also, clustering has been described thus far as grouping documents based on the addresses with which they
are associated. In other implementations consistent with the principles of the invention, clustering may be
performed to group documents based on the telephone numbers with which they are associated. For example, a
user might provide a partial telephone number in the search query. The server may identify documents that are
associated with the partial telephone number and match any keyword(s) also included in the search query. The
server may then cluster the documents based on the telephone numbers with which they are associated and present
the clusters as search results to the user.

Further, while the preceding description focused on generating search results that are meaningful to a user,
it is not so limited. For example, the previously-described acts may be used to target, and possibly cluster,
advertisements to users. The keyword(s) and geographical identifier(s) may be used to determine interests and
locations of the users. The server may use these interests and locations to identify advertisements to present to the
users along with the search results. In the example in which a user is searching for restaurants that serve pizza in
the Palo Alto area, the server might present the user with advertisements regarding other restaurants (maybe ones
not serving pizza) in the Palo Alto area (or within the area of interest). These, or other, advertisements may be

clustered in a manner similar to that described above.

-10-
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WHAT IS CLAIMED IS:
1. A method for clustering by address, comprising:
receiving a search query that includes one or more keywords;
obtaining one or more geographical identifiers;
identifying an area of interest based, at least in part, on the one or more geographical identifiers;
identifying documents that are associated with addresses located within the area of interest;
determining ones of the identified documents that match the one or more keywords as relevant documents;
grouping the relevant documents into clusters based, at least in part, on the addresses located within the
area of interest; and

presenting the clusters.

2. The method of claim 1, wherein the geographical identifiers are received as part of the search
query.

3. The method of claim 1, wherein the geographical identifiers are inferred independent of the
search query.

4, The method of claim 1, wherein the one or more keywords relate to a business or organization.

5. The method of claim 4, wherein the one or more geographical identifiers include location-specific

information that approximately identifies a location of the business or organization.

6. The method of claim 1, wherein the one or more geographical identifiers include at least one of a

partial address, a partial telephone number, an entire address, and an entire telephone number.

7. The method of claim 1, wherein the identifying an area of interest includes:
determining a geographic location based, at least in part, on the one or more geographical identifiers,
determining a geographic center of the geographic location, and

identifying locations within a certain distance of the geographic center as the area of interest.

8. The method of claim 7, wherein the identifying locations includes:
determining a radius, and

identifying the area of interest as a circle centered on the geographic center with the determined radius.

9. The method of claim 8, wherein the radius is one of a predetermined radius and a radius set based

on a specificity of the one or more geographical identifiers.
10. The method of claim 8, wherein the radius is a user-configurable radius.
11. The method of claim 8, wherein the radius is dynamically set based, at least in part, on the one or

more keywords.
-11-
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12. The method of claim 1, wherein the identifying documents includes:
accessing a database that associates documents from a repository of crawled documents to addresses

associated with the documents.

13, The method of claim 1, further comprising:

scoring the relevant documents based on at least one of a distance factor and a relevancy factor.

14, The method of claim 13, wherein the distance factor for one of the relevant documents refers to a
distance that an address associated with the one of the relevant documents is from a geographic center of the area of

interest.

15. The method of claim 13, wherein the relevancy factor for one of the relevant documents refers to
at least one of a number of the one or more keywords present in the one of the relevant documents and how

prominently the one or more keywords appear in the one of the relevant documents.

16. The method of claim 1, wherein the grouping the relevant documents into clusters includes:

forming a separate one of the clusters for each of the addresses located within the area of interest.

17. The method of claim 1, wherein the grouping the relevant documents into clusters includes:

identifying a first one of the addresses associated with a first one of the relevant documents,

determining one or more second ones of the relevant documents that are also associated with the first
address, and

grouping the first relevant document and the one or more second relevant documents into a cluster.

18. The method of claim 1, wherein the grouping the relevant documents into clusters includes:

placing each of the relevant documents into at least one cluster.

19. The method of claim 1, wherein the grouping the relevant documents into clusters includes:

placing at least one of the relevant documents into a phurality of the clusters.

20. The method of claim 1, wherein the presenting the clusters includes:
generating scores for the relevant documents within each of the clusters, and

sorting the relevant documents within each of the clusters based, at least in part, on the scores.
21. The method of claim 1, wherein the presenting the clusters includes:
ranking the clusters based on at least one of a distance factor and a relevancy factor, and

sorting the clusters based, at least in part, on the ranking.

22. The method of claim 21, wherein the distance factor for one of the clusters refers to a distance

that an address associated with the one cluster is from a geographic center of the area of interest.

-12-
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23. The method of claim 22, wherein the relevancy factor for one of the clusters refers to at least one
of a number of the one or more keywords present in at least one of the relevant documents in the one cluster and

how prominently the one or more keywords appear in at least one of the relevant documents in the one cluster.

24, The method of claim 21, wherein the presenting the clusters further includes:
weighting the distance factor and the relevancy factor differently based, at least in part, on the search

query.

25. The method of claim 1, wherein the presenting the clusters includes:
forming a result output for each of the clusters, the result output including at least one of a title and a
snippet for one of the relevant documents in the cluster and a title for another one or more of the relevant documents

in the cluster.

26. The method of claim 1, wherein the presenting the clusters includes:
forming a result output for each of the clusters, the result output including a name of a business or

organization and a title for one or more of the relevant documents in the cluster.

27. A system for forming search results, comprising:

means for receiving a search query;

means for identifying a geographical location;

means for determining a geographical center of the geographical location;

means for identifying locations within a certain distance of the geographical center as a geographical area
of interest;

means for identifying documents that are associated with addresses located within the geographical area of
interest; and

means for determining relevant ones of the identified documents, as relevant documents, based, at least in

part, on the search query, the relevant documents forming the search results.

28. A system for forming search results, comprising:
a memory configured to store information that matches documents to addresses associated with the
documents; and

a processor connected to the memory and configured to:

receive a search query,

determine a geographical area of interest based, at least in part, on the search query,

identify documents that are associated with addresses located within the geographical area of
interest based, at least in part, on the information stored in the memory,

group the identified documents into clusters based, at least in part, on the addresses located within
the geographical area of interest, and

provide the clusters as the search results.

-13-
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29, A method for clustering by address, comprising:

receiving a search query;

identifying a geographical area of interest based, at least in part, on the search query;

identifying documents that are associated with addresses located within the geographical area of interest;

grouping the identified documents into clusters based, at least in part, on the addresses located within the
geographical area of interest; and

presenting the clusters.

30. A method for forming search results, comprising:

receiving a search query that includes at least one portion of a telephone number;

identifying a geographical area of interest based, at least in part, on the at least one portion of the telephone
number;

identifying documents that are associated with addresses located within the geographical area of interest;

grouping the identified documents into clusters based, at least in part, on the addresses located within the
geographical area of interest; and

presenting the clusters as the search results.

31. The method of claim 30, wherein the at least one portion of the telephone number includes at least

one of an area code and a prefix associated with the telephone number.

32. A method for forming search results, comprising:

receiving a search query that includes one or more keywords and at least one portion of a telephone
number;

identifying documents that are associated with telephone numbers that match the at least one portion of the
telephone number;

determining ones of the identified documents that match the one or more keywords as relevant documents;

grouping the relevant documents into clusters based on the telephone numbers included in the relevant
documents; and

presenting the clusters as the search results.

33, A method for forming search results, comprising:

receiving a search query that includes at least one portion of a telephone number;

identifying documents that are associated with telephone numbers that match the at least one portion of the
telephone number;

grouping the identified documents into clusters based on the telephone numbers included in the identified
documents; and '

presenting the clusters as the search results.

-14-



PCT/US2004/030983

WO 2005/031614

1/8

H3IAH3S

orlL

H3IAH3S

7

o€l

AIN3ITO

oLl

L

gcl

7

HOYV3S

dIAH3S

AN3ITO

oclL

JE

oLl

> 00l



PCT/US2004/030983

WO 2005/031614

¢ Old

8¢

JOV4HAUINI
NOILVOINNNNOD

02z
H0SSIN0Nd

0Lz

sng /4
[s0)
N H \

05z - 0c
391A3d AHONIN
JOVHOLS WOH NIVIA

Le

S30IA3A 1NdLNO

09¢

S30IA3A LNdNI

X~— ovi-0LlL




PCT/US2004/030983

WO 2005/031614

3/8

¢ 9Old

N SsIadaay W 20a
[ J
[ ]
[ ]
7 ssayaav Z 00d
[ ]
[ ]
[ ]
M ss3ayaay Z 20d
[ ]
[ ]
[ }
r ss3ayaav Z 00d
M SsS3I™aay 1 00d
[ J
[ ]
[ ]
Z sSs3yaav L 00d
L ss3adaavy 1 00da
ss3yaav ININND0A
0ce oLe



PCT/US2004/030983

WO 2005/031614

4/8

Vv "Old

SLINSIY INVAT1IY
SV (S)adOMAIM

$3SS34dAAV HLIM @3LvIO0SSY
JdV 1VHL SININND0A A4ILNAAI

}

{ Y

)

JIHdVYHO039 3ANINY313d

i

IHL NIVANOD LVHL SLIH ~— 05v
VILNILOd AdLLNIAl
SLIH TVILNTLOd SV LSIHALNI
40 VMY IHL NIHLIM
— OV

1S3FH3LINI 4O VIHV AHILN3Al - f— 0E¥

SETINET _—~ oz

AHIND HOHVYAS IAIFOTY —— 0LV

%



PCT/US2004/030983

WO 2005/031614

5/8

av 'Old

aNd

1S 17NS3Y INISTHd ANV 1HOS b 06+
1SI7 L7INSTY WHOS _— og¥
Ol SH3ILSNTO MNVY
SSIYAAV INVS IHL
HLIM @3LlVIDOoSsSY s1insay - [ 04v
LNVATTIY ¥31SN1D
SLINSTIY INVATT1IY IHOOS | 09




PCT/US2004/030983

WO 2005/031614

6/8

6z 004
0l ¥aav
0} ¥3LSNTO
[ J
®
®
€2 000
1 D0a Z ¥aav
z¥31snio
2L D0da
€ 00d
1 00d | Yaav
L ¥31SNTO
1SI711nS3y

Jaay Haday
VZZId
09 INJNNOO0A
)
°
°
1811
17ns3ay daadyv | §aayv | ¥aav
d1VHINIO
anNv ¢ INaNWNoO0d
d41SN710
dady | 4aav daayv
I LNIWNNOOAa
S1IH VILN3LOd

SLNINND0A I TMYHD
40 AYOLISOd3Y

OLV O1Vd 40 d41N30

S1IH
VILIN3LOd
ANING313d

SATN 0l




PCT/US2004/030983

WO 2005/031614

7/8

819 —
919

V9 'Old

aANOd  IN3WNOO0da

— ezzid=Ai0Bs)eo/woo ensiuued: mmm - STUBLDISH [8007] Boly ABg BZZIg 'Selszzig suodno) aulup

NUSIY X9 — O]V Ojed obediy) ezzig 4/

giow 85

W02 I9pIoYINb*SoujWop MMM - ISPIONIND UNIM SUIUO BZZld S,0Uluogq Jopi0

142

[ARY

WO SOUILIOP MMM - SUNUQ S,0UIlI0 O} WOJ[SA

" 1opJo wnwiuiw 66°9$ (senuiw
GP) nusw AieAleq “(sejnuiw 0Z) nusw Jnosye _. "90EY6 VO ‘OllY OJed “"aAY abpuquied govz

| Houvas 319009

[
LHOIMHOIH _|[MNVY m@<n___Iom<mw__ __D_ 19009 _
M : A SMYVINMOOE |
- EEEER
d13H S100L S3LNMOAYE MIIA LiaT 3113
X&)

— 029

- 019




PCT/US2004/030983

WO 2005/031614

8/8

a9 'Ol

899 —

2

dINOd  IN3IWNO0d

999

12°1)

—— ezzid=Ai06e]eo/woo ensiuued mmm ~ SJTUBUDIS [E00| Baly ABY BZZld SEHoZZid Suodior) suuo

[LWJY UOIJED0] SOUILLOP/WI0D JIOHEM MMM - OFY O[ed oAy SDPHGUIBY Q0v¢ -BuljuQ) BZ2Zig S,0Ultuoq

0)jV Ofed ‘[e9Y OUlWED |F GL L ¥
obesy) ezzid

/.. 099

EYEES

W09 JepJoyinb souiwop mmm - TBPIONIND YIIM aUlJUo BZZlg S,0Ulioq J18pi0

[ OlV Oled ‘enuaAy abpuque)d goye

2s9

\ ¥ZZ14 S,oulioq

- 069

_ HOYVY3S 319009 OL1V O'lvd VZZId

[ LHOIHOIH | [MINVY 39Vd | [HOHVIS | llal 3719009 |

|

_Woo9|6006'MMM | INOILYOOT [A] syvinood |

@ = o] (B KT B>

dT13H S100L S3ILI™MOAVA MIIA LidF 31




INTERNATIONAL SEARCH REPORT

Inte onal Application No

PCT/US2004/030983

A. CLASSIFICATION OF SUBJECT MATTER

IPC 7 GO6F17/30

According 1o International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

IPC 7  GO6F

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal, WPI Data, PAJ, INSPEC

Electronic data base consulted during the international search (hame of data base and, where practical, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category ° | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 2002/078035 A1 (FRANK JOHN R ET AL) 1-26,
20 June 2002 (2002-06-20) 28-33
abstract
paragraphs ‘0008! - ‘0010!
paragraph ‘0019!
paragraphs ‘0054! - ‘0065!
paragraph ‘0073!
paragraphs ‘0078! - ‘0080!; figure 2
paragraph ‘0168!
paragraph ‘0214!
paragraphs ‘0252!, ‘02b3!
paragraphs ‘0260! - ‘0264!
paragraph ‘0270!
X US 2001/011270 Al (HIMMELSTEIN MARTIN W ET 27
AL) 2 August 2001 (2001-08-02)
abstract
paragraphs 0070! - °0074!
-/

Further documents are listed in the continuation of box C.

Patent family members are listed in annex.

° Special categories of cited documents :

*A" document defining the general state of the art which is not
considered to be of particular relevance

*E* earlier document but published on or after the international
filing date

*L* document which may throw doubts on priority claim(s) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

*0O* document referring to an oral disclosure, use, exhibition or
other means

'P*" document published prior to the international filing date but
later than the priority date claimed

"T" later document published after the international filing date
or priority date and not in conflict with the application but
cited }p understand the principle or theory underlying the
invention

*X* document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to
involve an inventive step when the document is taken alone

*Y* document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such docu-
gn%rllts, ﬁuch combination being obvious to a person skilled
in the art.

"&" document member of the same patent family

Date of the actual completion of the international search Date of mailing of the intemational search report
3 February 2005 18/02/2005
Name and mailing address of the ISA Authorized officer
European Patent Office, P.B. 5818 Patentlaan 2
NL — 2280 HV Rijswijk
Tel. (+31-70) 340-2040, Tx. 31 651 epo nl, .
Fax: (+31-70) 340-3016 Siodmok, W

Form PCT/iSA/210 (second sheet) (January 2004)

page 1 of 2




INTERNATIONAL SEARCH REPORT

Inte ~ onal Application No

pcT/US2004/030983

C.(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT

Category ° | Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

X EP 0 860 786 A (INTERNATIONAL BUSINESS
MACHINES; INTERNATIONAL BUSINESS MACHINES
CORPO) 26 August 1998 (1998-08—26)
abstract

cotumn 7, T1ine 54 - column 8, Tine 40
cotumn 13, Tines 15-36; figure 3

column 14, Tines 47-58

X WO 01/75728 A (I411, INC; TALIB, IQBAL, A;
TALIB, ZUBAIR, A)

11 October 2001 (2001-10-11)

abstract

page 4, lines 4-17; figure 2

page 22, 1ine 3 - page 25, line 20;
figures 4,5

page 32, line 6 - page 33, line 14

X WO 01/40968 A (MOGHUL, SAEED, MOHAMED)
7 June 2001 (2001-06-07)

page 11, line 33 - page 12, line 11
page 13, line 34 - page 14, line 17
page 19, line 7 - page 21, line 13

A US 2002/087505 Al (SMITH KEVIN LEE ET AL)
4 July 2002 (2002-07-04)

abstract

paragraph €0039!

paragraph ‘0070!

1-26,
28-33

1-6,12,
16-19,
25,26,
28-33

27

1,27-30,
32,33

Form PCT/ISA/210 (continuation of second shest) (January 2004)

page 2 of 2




INTERNATIONAL SEARCH REPORT

Witormation on patent family members

Inte!

nal Application No

PCT7US2004/030983
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2002078035 Al 20-06-2002 CA 2400161 Al 30-08-2001
EP 1269357 Al 02-01-2003
JP 2003524259 T 12-08-2003
Wo 0163479 Al 30-08-2001
us 2001011270 Al 02-08-2001 AU 1110900 A 15-05-2000
Wo 0025508 Al 04-05-2000
EP 0860786 A 26-08-1998 US 5875446 A 23-02-1999
DE 69813652 D1 28-05-2003
DE 69813652 T2 18-12-2003
EP 0860786 A2 26-08-1998
WO 0175728 A 11-10-2001 AU 5112301 A 15-10-2001
EP 1269382 Al 02-01-2003
Wo 0175728 Al 11-10-2001
US 2004230461 Al 18-11-2004
US 2001044837 Al 22-11-2001
Us 2001049677 Al 06-12-2001
US 2001049674 Al 06-12-2001
US 2001044758 Al 22-11-2001
US 2001047353 Al 29-11-2001
WO 0140968 A 07-06-2001 GB 2356948 A 06-06-2001
AU 2360501 A 12-06-2001
Wo 0140968 A2 07-06-2001
US 2002087505 Al 04-07-2002 NONE

Form PCT/ISA/210 (patent family annex) (January 2004)




