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PRESENTATION OF SEARCH RESULTS BASED
ON DOCUMENT STRUCTURE

BACKGROUND

[0001]

[0002] Systems and methods consistent with the principles
of'the invention relate generally to information retrieval and,
more particularly, to the presentation of documents as search
results based on the structure of the documents.

[0003] 2. Description of Related Art

[0004] 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.

1. Field of the Invention

[0005] 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 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. Existing search engines
typically present hits as excerpts from the web documents.
The excerpts may be displayed in a single web page, as a
search results page.

SUMMARY

[0006] According to one aspect, a method may include
identifying a document relating to a search term, where the
document includes a set of structural elements. The method
may also include determining a distribution of occurrences
of the search term in the document, identifying one of the
structural elements based on the distribution of occurrences
of the search term in the document, and presenting infor-
mation associated with the identified structural element.

[0007] According to another aspect, a method may include
identifying a document that is relevant to a search term,
where the document includes a set of structural elements.
The method may also include determining occurrences of
the search term in the document, grouping the occurrences
of the search term into clusters based on physical proximity
of'the occurrences of the search term, determining one of the
structural elements encompassing each of the clusters, and
providing information related to the determined structural
elements.

[0008] According to yet another aspect, a method may
include identitying a document that is relevant to a search
term, where the document includes a set of structural ele-
ments, and where the structural elements include the docu-
ment, a set of parts of the document, and a set of pages of
the document. The method may also include identifying a
tree representation of the document, where the pages of the
document correspond to leaf nodes, the parts of the docu-
ment correspond to higher level nodes, and the document
corresponds to a root node. The method may also include
assigning scores to the leaf nodes based on whether the leaf
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nodes contain occurrences of the search term, determining
scores for the higher level nodes based on the scores of
associated ones of the leaf nodes, determining a score for the
root node based on the scores of the higher level nodes,
selecting one of the leaf nodes, one of the higher level nodes,
or the root node, as a selected node, based on the scores, and
providing information relating to the selected node.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] The accompanying drawings, which are incorpo-
rated 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,

[0010]

[0011] FIG. 2 is a diagram of exemplary structural ele-
ments of a document;

FIG. 1 is an exemplary diagram of a document;

[0012] FIG. 3 is a diagram of an exemplary information
retrieval network in which systems and methods consistent
with the principles of the invention may be implemented;

[0013] FIG. 4 is an exemplary diagram of a client or
server according to an implementation consistent with the
principles of the invention;

[0014] FIG. 5 is an exemplary functional block diagram
of the search engine of FIG. 4 according to an implemen-
tation consistent with the principles of the invention;

[0015] FIGS. 6A and 6B provide exemplary hit distribu-
tions within a document to illustrate how structural elements
may be identified for inclusion in search results;

[0016] FIGS. 7-9B are flowcharts of exemplary process-
ing for presenting search results according to an implemen-
tation consistent with the principles of the invention; and

[0017] FIGS. 10A-10D illustrate exemplary search results
for an exemplary book.

DETAILED DESCRIPTION

[0018] 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.

Overview

[0019] More and more types of documents are becoming
searchable via search engines. Some types of documents are
structured in the sense that they include a set of structural
elements, such as parts, chapters, sections, pages, etc.
Examples of these types of documents may include books,
web sites, magazines, newspapers, articles, patents, and
catalogs. These documents may be scanned and have their
text recognized via optical character recognition (OCR).

[0020] FIG. 1 is an exemplary diagram of a structured
document. In this exemplary implementation, the document
takes for the form of a book. The book may be scanned or
otherwise obtained in electronic form. A typical book may
include a number of structural elements. The particular
structural elements of a book may be determined by OCR,
provided by a publisher, or obtained in other ways.
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[0021] FIG. 2 is a diagram of exemplary structural ele-
ments of a document. As shown in FIG. 2, the structural
elements may be arranged in a hierarchical fashion. The
structural elements in FIG. 2 may be arranged into four
levels. In other implementations, the structural elements
may be arranged into any number of levels—more or fewer
than four.

[0022] As shown in FIG. 2, the structural element at the
highest level may include the document itself. The structural
elements at the next highest level may include parts of the
document. In the case of a book, the parts may correspond
to chapters of the book. In the case of a web site, the parts
may correspond to portions of the web site. In the case of an
article, the parts may correspond to sections of the article.

[0023] The structural elements at the next highest level
may include sub-parts of the document. In the case of a
book, the sub-parts may correspond to sub-chapters or
sections of the book. In the case of a web site, the sub-parts
may correspond to sub-portions of the web site. In the case
of'an article, the sub-parts may correspond to sub-sections of
the article. The structural elements at the next highest level
in the hierarchical structure may include pages of the
document.

[0024] Systems and methods consistent with the principles
of the invention may present search results based on the
structural elements associated with the underlying docu-
ments and the distribution of hits within the documents.

Exemplary Information Retrieval Network

[0025] FIG. 3 is an exemplary diagram of a network 300
in which systems and methods consistent with the principles
of the invention may be implemented. Network 300 may
include multiple clients 310 connected to multiple servers
320-340 via a network 350. Network 350 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,
or a combination of networks. Two clients 310 and three
servers 320-340 have been illustrated as connected to net-
work 350 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/or a server may
perform the functions of a client.

[0026] Clients 310 may include client entities. An entity
may be defined as a device, such as a personal computer, a
wireless telephone, a personal digital assistant (PDA), a lap
top, or another 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 devices. Servers
320-340 may include server entities that gather, process,
search, and/or maintain documents in a manner consistent
with the principles of the invention. Clients 310 and servers
320-340 may connect to network 350 via wired, wireless,
and/or optical connections.

[0027] Inanimplementation consistent with the principles
of'the invention, server 320 may include a search engine 325
usable by clients 310. Server 320 may identify a corpus of
documents (e.g., via scanning or crawling), index the docu-
ments, and store information associated with the documents
in a repository of documents. Servers 330 and 340 may store
or maintain documents, such as web pages or web sites.
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While servers 320-340 are shown as separate entities, it may
be possible for one or more of servers 320-340 to perform
one or more of the functions of another one or more of
servers 320-340. For example, it may be possible that two or
more of servers 320-340 are implemented as a single server.
It may also be possible for a single one of servers 320-340
to be implemented as two or more separate (and possibly
distributed) devices.

Exemplary Client/Server Architecture

[0028] FIG. 4 is an exemplary diagram of a client or
server entity (hereinafter called “client/server entity™),
which may correspond to one or more of clients 310 and
servers 320-340, according to an implementation consistent
with the principles of the invention. The client/server entity
may include a bus 410, a processor 420, a main memory 430,
a read only memory (ROM) 440, a storage device 450, an
input device 460, an output device 470, and a communica-
tion interface 480. Bus 410 may include a path that permits
communication among the elements of the client/server
entity.

[0029] Processor 420 may include a conventional proces-
sor, microprocessor, or processing logic that interprets and
executes instructions. Main memory 430 may include a
random access memory (RAM) or another type of dynamic
storage device that stores information and instructions for
execution by processor 420. ROM 440 may include a
conventional ROM device or another type of static storage
device that stores static information and instructions for use
by processor 420. Storage device 450 may include a mag-
netic and/or optical recording medium and its corresponding
drive.

[0030] Input device 460 may include a conventional
mechanism that permits an operator to input information to
the client/server entity, such as a keyboard, a mouse, a pen,
voice recognition and/or biometric mechanisms, etc. Output
device 470 may include a conventional mechanism that
outputs information to the operator, including a display, a
printer, a speaker, etc. Communication interface 480 may
include any transceiver-like mechanism that enables the
client/server entity to communicate with other devices and/
or systems. For example, communication interface 480 may
include mechanisms for communicating with another device
or system via a network, such as network 350.

[0031] As will be described in detail below, the client/
server entity, consistent with the principles of the invention,
may perform certain searching-related operations. The cli-
ent/server entity may perform these operations in response
to processor 420 executing software instructions contained
in a computer-readable medium, such as memory 430. A
computer-readable medium may be defined as a physical or
logical memory device and/or carrier wave.

[0032] The software instructions may be read into memory
430 from another computer-readable medium, such as data
storage device 450, or from another device via communi-
cation interface 480. The software instructions contained in
memory 430 may cause processor 420 to perform processes
that will be described later. Alternatively, hardwired cir-
cuitry may be used in place of or in combination with
software instructions to implement processes consistent with
the principles of the invention. Thus, implementations con-
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sistent with the principles of the invention are not limited to
any specific combination of hardware circuitry and software.

Exemplary Search Engine

[0033] FIG. 5 is an exemplary functional block diagram
of a search engine, such as search engine 325, according to
an implementation consistent with the principles of the
invention. According to one implementation, one or more of
the functions described below may be performed by another
portion of server 320 or an entity separate from server 320,
such as a computer associated with server 320 or one of
servers 330 or 340.

[0034] Search engine 325 may include information
retrieval unit 510 and presentation unit 520 connected to a
repository 530. Repository 530 may include a physical or
logical memory device that stores information associated
with documents that were crawled and indexed by, for
example, server 320 (FIG. 3) or an entity separate from
server 320. The document information may include the
document content and associated metadata. In an implemen-
tation consistent with the principles of the invention, the
metadata associated with a document may include informa-
tion regarding the structural elements associated with the
document. The particular structural elements associated with
a document may be determined by OCR, provided by a
publisher, or obtained in other ways.

[0035] Information retrieval unit 510 may operate upon
user search terms to identify documents that are relevant to
the terms. There are a number of techniques that information
retrieval unit 510 may use to identify documents related to
a set of search terms. For example, when the set of search
terms includes a single search term, information retrieval
unit 510 might identify documents that contain the search
term. When the set of search terms includes multiple search
terms, information retrieval unit 510 might identify docu-
ments that contain the search terms as a phrase. Alternatively
or additionally, information retrieval unit 510 might identify
documents that contain the search terms, but not necessarily
together. Alternatively or additionally, information retrieval
unit 510 might identify documents that contain less than all
of the search terms, or synonyms of the search terms. Yet
other techniques for identifying relevant documents are
known to those skilled in the art.

[0036] Presentation unit 520 may analyze the documents
identified by information retrieval unit 510 as relevant to a
set of search terms. For example, presentation unit 520 may
identify the structural elements associated with the docu-
ments from the metadata associated with the documents in
repository 530. Presentation unit 520 may also determine the
hits associated with the documents. For example, presenta-
tion unit 520 may determine where the set of search terms
occur within the content of the documents, possibly in
relation to the structural elements of the documents.

[0037] In one implementation, presentation unit 520 may
cluster the hits based on their physical proximity. Physical
proximity may be determined based on clustering proximity
thresholds. The thresholds may indicated how close (in
terms of physical location) two hits have to be to be
clustered. The thresholds may be fixed. Alternatively, the
thresholds may be set proportional to the number of pages in
the document, a part of the document, a sub-part of the
document, etc. In this case, hits on pages that lie within the
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same part of a document may be clustered when the number
of pages on which the hits occur are greater than some
percentage of the total number of pages in the part, as
indicated by the threshold. Further, clustering may be made
to favor a cluster that lies within a single structural element
over a cluster that lies within multiple structural elements.
For each cluster, presentation unit 520 may determine the
smallest structural element that encompasses the whole
cluster and present this structural element as a search result.

[0038] FIG. 6A shows exemplary hit distributions within
a document to illustrate how structural elements may be
identified for inclusion in search results. As shown in FIG.
6A, hits occur on pages 10, 12, 15, 16, 18, 139, and 211. As
further shown in FIG. 6A, pages 10, 12, 15, 16, and 18 lie
in chapter 1, page 139 lies in chapter 5, and page 211, lies
in chapter 9. Based on the physical proximity of the pages
containing hits, three clusters may be formed: {10, 12, 15,
16, 18}, {139}, and {211}. Assume that the thresholds are
set such that the smallest structural element that encom-
passes the entire first cluster is chapter 1, the smallest
structural element that encompasses the entire second cluster
is page 139, and the smallest structural element that encom-
passes the entire third cluster is page 211. Accordingly,
information concerning chapter 1, page 139, and page 211
may be provided as search results.

[0039] In another implementation, presentation unit 520
may identify a tree representation of the document’s hier-
archical structure, where leaf nodes may represent pages,
higher level nodes may represent parts (e.g., chapters), and
the root node may represent the whole document. Presen-
tation unit 520 may identify the leaf nodes that contain hits
as potential results. Presentation unit 520 may assign a score
of 1 to each leaf node that contains a hit and a score of 0 to
each leaf node that contains no hit. Alternatively, scores
assigned to leaf nodes that contain hits may be something
other than 1. For example, the scores may be a function of
the importance of the hit. Importance may be determined
based on the number of hits on a particular page and/or
where a hit occurs on the page (e.g., hits on text in bold font,
hits on text in larger sized font, and/or hits on text associated
with headings may be scored higher).

[0040] The scores may then be propagated up the tree,
where each node’s score may include the sum of its chil-
dren’s scores. If a node’s score exceeds a threshold, then that
node may be selected as a potential result to be provided, any
children nodes that were previously selected may be
removed, and a score of 0 may be propagated to its parent.
Otherwise, the node may propagate its full score up to its
parent (if one exists). The thresholds may be fixed, level-
specific, or a function of the number of pages associated
with a node.

[0041] FIG. 6B shows exemplary hit distributions within
a document to illustrate how structural elements may be
identified for inclusion in search results. As shown in FIG.
6B, hits occur on pages 10, 12, 15, 20, 56, and 100. As
further shown in FIG. 6B, pages 10, 12, 15, and 20 lie in
chapter 1, page 56 lies in chapter 2, and page 100 lies in
chapter 3. Each of the pages propagates its score up to its
parent. The score for the parent (i.e., chapter) is the sum of
the scores of its pages. In this case, chapter 1 has a score of
4, chapter 2 has a score of 1, chapter 3 has a score of 1, and
chapter N has a score of 0.
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[0042] Suppose that the threshold is set at 3. In this case,
chapter 1’s score exceeds the threshold and it is selected as
a potential result. Pages 10, 12, 15, and 20 are, thereafter, no
longer included as potential results. Because chapter 1 has
been selected as a potential result, it propagates a score of 0
to its parent (i.e., the whole document). Chapters 2, 3, and
N each has a score that is less than the threshold and,
therefore, propagates its score to its parent. The score of the
parent (i.e., the document) is the sum of the scores of its
chapters. In this case, the document has a score of 2, which
is less than the threshold. Accordingly, information concern-
ing chapter 1, page 56, and page 100 may be provided as
search results.

Exemplary Processing

[0043] FIGS. 7-9B are flowcharts of exemplary process-
ing for presenting search results according to an implemen-
tation consistent with the principles of the invention. Pro-
cessing may begin with a user providing search terms as a
search query for searching a document corpus. In one
implementation, the document corpus includes documents
available from the Internet and the vehicle for searching this
corpus is a search engine, such as search engine 325 (FIG.
3). The user may provide the search query via web browser
software on a client, such as client 310 (FIG. 3).

[0044] The search query may be received by the search
engine and used to identify documents (e.g., books, web
sites, newspapers, articles, patents, or other types of struc-
tured documents) related to the search query (acts 710 and
720) (FIG. 7). A number of techniques exist for identifying
documents related to a search query. One such technique
might include identifying documents that contain the search
terms as a phrase. Another technique might include identi-
fying documents that contain the search terms, but not
necessarily together. Other techniques might include iden-
tifying documents that contain less than all of the search
terms, or synonyms of the search terms. Yet other techniques
are known to those skilled in the art.

[0045] The hits (occurrences of the search terms within the
document content) may be determined (act 730). For
example, the document content may be searched to identify
where the search terms occur within the document with
regard to the structural elements of the document. For
example, it may be determined in which parts, sub-parts,
and/or pages the search terms occur.

[0046] Structural element(s) to present may then be iden-
tified (act 740). According to one implementation, the hits
may be clustered based on the proximity of the pages on
which the hits occur (act 810) (FIG. 8). As explained above,
proximity may be determined based on clustering proximity
thresholds that specify, for example, how close two pages
have to be to be clustered and/or whether to bias the
clustering toward structural elements (e.g., whether to favor
a cluster that lies within a single structural element over a
cluster that lies within multiple structural elements). For
each cluster, the smallest structural element that encom-
passes the whole cluster may be identified, whether this
structural element is the entire document, a part, a sub-part,
or a page.

[0047] According to another implementation, a tree rep-
resentation of the document’s hierarchical structure may be
determined, where leaf nodes may represent pages, higher
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level nodes may represent parts, sub-parts, etc., and the root
node may represent the whole document (act 905) (FIG.
9A). Leaf nodes that contain hits may be selected as poten-
tial results (act 910).

[0048] A score may then be assigned to each leaf node (act
915). In one implementation, leaf nodes that contain a hit
may be assigned a score of 1 and leaf nodes that contain no
hits may be assigned a score of 0. In another implementa-
tion, scores assigned to leaf nodes that contain hits may be
a function of the importance of the hit, as described above.

[0049] Scores may then be propagated up the tree to the
parent nodes (act 920). Scores may be determined for the
parent nodes (act 925). In one implementation, the score of
a parent node may include the sum of its children’s scores.
The scores of the parent nodes may be compared to a
threshold. If the score of a parent node does not exceed the
threshold (act 930), then it may be determined whether the
parent node itself has a parent node (act 935). If such a
parent node exists, then processing may return to act 920,
where the node propagates its score up to its parent node.

[0050] If the score of a parent node exceeds the threshold
(act 930), then the node may be selected as a potential result
(act 940) (FIG. 9B). Any previously selected children nodes
may then be removed from the group of potential results (act
945). It may then be determined whether the parent node
itself has a parent node (act 950). If such a parent node
exists, the node may propagate a score of 0 to its parent node
(act 955). Processing may then return to act 925, where the
score of the parent node(s) is determined. If no further parent
nodes exist (act 935 or 950), then the structural elements
corresponding to the nodes selected as potential results may
be identified (act 960).

[0051] Search results may then be formed based on the
identified structural element(s) for each of the documents
(act 750) (FIG. 7). In other words, a search result associated
with a document may, in some circumstances, include
information associated with the entire document, a part of
the document, a sub-part of the document, or a page in the
document. The information associated with an entire docu-
ment may include a title page (or front cover) of the
document (even if none of the search terms appear on the
title page). The information associated with a part or sub-
part of a document may include a first page of the part or
sub-part (even if none of the search terms appear on the first
page of the part or sub-part). The information associated
with a page in a document may include the page itself (or
some portion of the page).

[0052] The search results may be scored and sorted based
on their scores. The search results may be provided as a
HTML document, similar to search results provided by
conventional search engines. Alternatively, the search
results may be provided according to a format agreed upon
by the search engine and the client (e.g., Extensible Markup
Language (XML)).

[0053] FIGS. 10A-10D illustrate exemplary search results
for an exemplary book. FIG. 10A illustrates the front cover
of the book. The front cover of the book may be presented
to indicate that the entire book was determined to be relevant
to a search query (e.g., “memory”). FIG. 10B illustrates the
first page of chapter 3 of the book. The first page of the
chapter may be presented to indicate that the entire chapter
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was determined to be relevant to the search query even
though, as shown in FIG. 10B, the search term “memory”
does not appear on the page. FIG. 10C illustrates the first
page of chapter 4 of the book. In this case, the search term
appears on the page. FIG. 10D illustrates page 52 of the
book. Optionally, the search term may be highlighted in
some manner to permit the user to easily identify the term
within the text of the page.

CONCLUSION

[0054] Systems and methods consistent with the principles
of the invention may generate search results based on the
structural elements associated with the underlying docu-
ments and the distribution of hits within the documents.

[0055] The foregoing description of preferred embodi-
ments 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.

[0056] For example, while series of acts have been
described with regard to FIGS. 7-9B, the order of the acts
may be modified in other implementations consistent with
the principles of the invention. Further, non-dependent acts
may be performed in parallel.

[0057] In one implementation, server 120 may perform
most, if not all, of the acts described with regard to the
processing of FIGS. 7-9B. In another implementation con-
sistent with the principles of the invention, one or more, or
all, of the acts may be performed by another entity, such as
another server 330 and/or 340 or client 310.

[0058] It will be apparent to one of ordinary skill in the art
that aspects of the invention, as described above, may be
implemented in many different forms of software, firmware,
and hardware in the implementations illustrated in the
figures. The actual software code or specialized control
hardware used to implement aspects consistent with the
principles of the invention is not limiting of the present
invention. Thus, the operation and behavior of the aspects
were described without reference to the specific software
code—it being understood that one of ordinary skill in the
art would be able to design software and control hardware to
implement the aspects based on the description herein.

[0059] No element, act, or instruction used in the present
application should be construed as critical or essential to the
invention unless explicitly described as such. Also, as used
herein, the article “a” is intended to include one or more
items. Where only one item is intended, the term “one” or
similar language is used. Further, the phrase “based on” is
intended to mean “based, at least in part, on” unless explic-
itly stated otherwise.

What is claimed is:

1. A method, comprising:

identifying a document relating to a search term, the
document comprising a plurality of structural elements;

determining a distribution of occurrences of the search
term in the document;
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identifying one of the structural elements based on the
distribution of occurrences of the search term in the
document; and

presenting information associated with the identified
structural element.
2. The method of claim 1, wherein the identifying a
document comprises:

searching a corpus of documents to identify the document

relating to the search term.

3. The method of claim 1, wherein the document com-
prises one of a book, a web site, a newspaper, an article, or
a patent.

4. The method of claim 1, wherein the determining a
distribution of occurrences of the search term in the docu-
ment comprises:

searching a content of the document to identify occur-
rences of the search term with regard to the structural
elements of the document.
5. The method of claim 4, wherein the identifying one of
the structural elements comprises:

grouping the occurrences of the search term into clusters
based on a physical proximity of the occurrences of the
search term, and

determining a smallest one of the structural elements
encompassing each of the clusters.
6. The method of claim 1, wherein the identifying one of
the structural elements comprises:

grouping occurrences of the search term in the document
into clusters based on a physical proximity of the
occurrences of the search term, and

determining a smallest one of the structural elements
encompassing each of the clusters.
7. The method of claim 6, wherein the presenting infor-
mation comprises:

generating a search result based on information associated
with the smallest one of the structural elements.

8. The method of claim 6, further comprising:

providing a threshold that specifies how close in physical
proximity two occurrences of the search term have to
be to be clustered; and

wherein the grouping occurrences of the search term into

clusters is based on the threshold.

9. The method of claim 8, wherein the threshold is
proportional to a number of pages in the document.

10. The method of claim 6, wherein the grouping occur-
rences of the search term into clusters favors a cluster that
lies within one of the structural elements over a cluster that
lies within multiple ones of the structural elements.

11. The method of claim 1, wherein the document is a
book and the structural elements comprise the book, a set of
chapters of the book, and a set of pages of the book.

12. The method of claim 1, wherein the structural ele-
ments comprise the document, a set of parts of the docu-
ment, and a set of pages of the document; and

wherein the information related to the identified structural
element is a title page of the document when the
document is the identified structural element.
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13. The method of claim 1, wherein the structural ele-
ments comprise the document, a set of parts of the docu-
ment, and a set of pages of the document; and

wherein the information related to the identified structural
element is a first page of the part when the part is the
identified structural element.
14. The method of claim 1, wherein the structural ele-
ments comprise the document, a set of parts of the docu-
ment, and a set of pages of the document; and

wherein the information related to the identified structural
element is the page of the document when the page is
the identified structural element.

15. The method of claim 1, wherein the information
associated with the identified structural element includes a
portion of the document that includes an occurrence of the
search term.

16. The method of claim 1, wherein the information
associated with the identified structural element includes a
portion of the document that does not include an occurrence
of the search term.

17. The method of claim 1, wherein the presenting infor-
mation associated with the identified structural element
comprises:

visually distinguishing the search term in the information
associated with the identified structural element.
18. The method of claim 1, wherein the structural ele-
ments comprise the document, a set of parts of the docu-
ment, and a set of pages of the document; and

wherein the identifying one of the structural elements
comprises:

identifying a tree representation of the document, where
the pages of the document correspond to leaf nodes, the
parts of the document correspond to higher level nodes,
and the document corresponds to a root node,

assigning scores to the leaf nodes based on whether the
leaf nodes contain occurrences of the search term,

determining scores for the higher level nodes based on the
scores of associated ones of the leaf nodes, and

determining a score for the root node based on the scores
of the higher level nodes.
19. The method of claim 18, wherein the identifying one
of the structural elements further comprises:

setting a threshold,

selecting one of the leaf nodes that contains an occurrence
of the search term as a potential result,

selecting one of the higher level nodes as a potential result
when the score of the one higher level node is greater
than the threshold, and

selecting the root node as a potential result when the score
of the root node is greater than the threshold.
20. The method of claim 19, wherein the identifying one
of the structural elements further comprises:

removing selection of a leaf node associated with a higher
level node when the higher level node is selected as a
potential result, and
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removing selection of the leaf nodes and the higher level
nodes when the root node is selected as a potential
result.
21. The method of claim 20, wherein the identifying one
of the structural elements further comprises:

identifying the selected leaf node, higher level node, or
root node as the identified structural element.
22. The method of claim 18, wherein the assigning scores
to the leaf nodes comprises:

assigning a score of 0 to a leaf node that contains no
occurrence of the search term, and assigning a score of
1 to a leaf node that contains an occurrence of the
search term.
23. The method of claim 18, wherein the assigning scores
to the leaf nodes comprises:

assigning a score of 0 to a leaf node that contains no
occurrence of the search term, and

assigning, to a leaf node that contains an occurrence of the
search term, a score that is a function of an importance
of the occurrence of the search term.

24. A system, comprising:

means for obtaining a document relating to a search term,
the document comprising a plurality of structural ele-
ments;

means for identifying a distribution of occurrences of the
search term in the document with regard to the struc-
tural elements;

means for associating each of the occurrences of the
search term with one of the structural elements based
on the distribution of occurrences of the search term in
the document; and

means for presenting information relating to the structural
element associated with one of the occurrences of the
search term.

25. A system, comprising:

a memory to store a corpus of documents, at least some
of the documents comprising a plurality of structural
elements; and

a processor to:
receive a search query that includes a search term,

identify a document in the corpus of documents that is
relevant to the search term,

determine occurrences of the search term in the docu-
ment based on the structural elements,

select one of the structural elements based on the
occurrences of the search term in the document, and

provide information associated with the selected struc-
tural element as a result of the search query.
26. A method, comprising:

identifying a document that is relevant to a search term,
the document comprising a plurality of structural ele-
ments;

determining occurrences of the search term in the docu-
ment;
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grouping the occurrences of the search term into clusters
based on physical proximity of the occurrences of the
search term;

determining one of the structural elements encompassing
each of the clusters; and

providing information related to the determined structural
elements.

27. The method of claim 26, further comprising:

providing a threshold that specifies how close in physical
proximity two occurrences of the search term have to
be to be clustered; and

wherein the grouping the occurrences of the search term

into clusters is based on the threshold.

28. The method of claim 27, wherein the threshold is
proportional to a number of pages in the document.

29. The method of claim 26, wherein the grouping the
occurrences of the search term into clusters favors a cluster
that lies within one of the structural elements over a cluster
that lies within multiple ones of the structural elements.

30. A system, comprising:

means for identifying a document that is relevant to a
search term, the document comprising a plurality of
structural elements;

means for identifying occurrences of the search term in
the document;

means for grouping the occurrences of the search term
into clusters based on a threshold that specifies how
close in physical proximity two occurrences of the
search term have to be to be clustered;

means for determining a smallest one of the structural
elements encompassing each of the clusters; and

means for presenting information related to the smallest
structural elements.

31. A method, comprising:

identifying a document that is relevant to a search term,
the document comprising a plurality of structural ele-
ments, where the structural elements comprise the
document, a set of parts of the document, and a set of
pages of the document;

identifying a tree representation of the document, where
the pages of the document correspond to leaf nodes, the
parts of the document correspond to higher level nodes,
and the document corresponds to a root node;

assigning scores to the leaf nodes based on whether the
leaf nodes contain occurrences of the search term;

determining scores for the higher level nodes based on the
scores of associated ones of the leaf nodes;

determining a score for the root node based on the scores
of the higher level nodes;

selecting one of the leaf nodes, one of the higher level
nodes, or the root node, as a selected node, based on the
scores; and

providing information relating to the selected node.
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32. The method of claim 31, further comprising:
providing a threshold; and

wherein the selecting one of the leaf nodes, one of the
higher level nodes, or the root node comprises:

selecting one of the leaf nodes that contains an occurrence
of the search term as a potential result,

selecting one of the higher level nodes as a potential result
when the score of the one higher level node is greater
than the threshold, and

selecting the root node as a potential result when the score

of the root node is greater than the threshold.

33. The method of claim 32, wherein the threshold is set
based on whether the threshold is associated with the leaf
nodes, the higher level nodes, or the root node.

34. The method of claim 32, wherein the threshold is set
based on a number of pages associated with one of the leaf
nodes, one of the higher level nodes, or the root node.

35. The method of claim 32, wherein the selecting one of
the leaf nodes, one of the higher level nodes, or the root node
further comprises:

removing selection of a leaf node associated with a higher
level node when the higher level node is selected as a
potential result, and

removing selection of the leaf nodes and the higher level
nodes when the root node is selected as a potential
result.
36. The method of claim 31, wherein the assigning scores
to the leaf nodes comprises:

assigning a score of 0 to a leaf node that contains no
occurrence of the search term, and

assigning a score of 1 to a leaf node that contains an
occurrence of the search term.
37. The method of claim 31, wherein the assigning scores
to the leaf nodes comprises:

assigning a score of 0 to a leaf node that contains no
occurrence of the search term, and

assigning, to a leaf node that contains an occurrence of the
search term, a score that is a function of an importance
of the occurrence of the search term.

38. The method of claim 31, wherein the information
related to the selected node is a title page of the document
when the document is the selected node.

39. The method of claim 31, wherein the information
related to the selected node is a first page of the part when
the part is the selected node.

40. The method of claim 31, wherein the information
related to the selected node is the page of the document
when the page is the selected node.

41. A system, comprising:

means for identifying a document that is relevant to a
search term;

means for identifying a tree representation of the docu-
ment, where pages of the document correspond to leaf
nodes, parts of the document correspond to higher level
nodes, and the document corresponds to a root node;



US 2006/0074907 Al

means for assigning scores to the leaf nodes based on
whether the leaf nodes contain occurrences of the
search term;

means for determining scores for the higher level nodes
based on the scores of associated ones of the leaf nodes;

means for determining a score for the root node based on
the scores of the higher level nodes;

means for providing a threshold;

means for selecting one of the leaf nodes, one of the
higher level nodes, or the root node, as a selected node,
based on the scores and the threshold; and

means for providing information relating to the selected
node.
42. A computer-readable medium containing computer-
executable instructions, comprising:
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instructions for determining that a document is relevant to
a search term, the document comprising a plurality of
structural elements;

instructions for determining occurrences of the search
term in the document;

instructions for grouping the occurrences of the search
term into clusters based on physical proximity of the
occurrences of the search term;

instructions for determining one of the structural elements
encompassing each of the clusters; and

instructions for presenting information relating to at least
one the determined structural elements.



