
Description DOCUMENT ENHANCEMENT METHOD Technical
Field [001] The present invention relates generally to
search engines and indexing methods. Background Art
[002] Search engines are known. They are part of every
database and of every index. Databases typically store
information from one business, in set records. Indices
are an itemizing of datafound in many places. For
example, Google.com and Altavista pe riodically index
the pages of the World Wide Web to create web indices.
[003] Google.com has enhanced their search engine to
look both at the words on the page and on the
hyperlinks (composed by others) pointing to that page.
The text that appears on the hyperlink (usually
highlighted in blue) is known as "anchor text" and is
stored with the page in the index. [004] Fig. 1, to
which reference is now made, illustrates a small
portion of a simplified index. Each term found in the
documents or pages being indexed is listed in the
first column 2. Associated with each term are the
total number of occurrences of the term (column 4) and
where in the document the occurrences occurred (in the
title (column 6), anchor text (column 8) or text
(column 10)). In each cell of columns 4, 6, 8 or 10,
the document number and number of occurrences is
listed. For example, the following is listed as the
total number of occurrences of term A: [005] (doc#l,
5000), (doc#4, 6), (doc#67, 90), (doc#1220, 9) ...
[006] Thus, term A is found 5000 times in document 1,
6 times in document 4, 90 times in document 67 and 9
times in document 1220. All 5000 times in document 1
occur in the anchor text (column 8) while document 4's
6 times are found in two places, 4 in the text and 2
in the title. [007] Some indices also list where in
the document each term occurs. Thus, the item may be
listed as (doc#, character within document number).
This maintains the structure of the original document
and may form an additional column in the index. An
index may also contain more elaborate references to
how the term appeared in the text (e.g. bold face,
emphasized, color of text, size of text, etc.). Each
such reference may have its own count in the index. 



[008] As many people have discovered, finding things
on "The Web" can be easy, but only if the user knows
the right terms to use to do the search. The right
terms are those used by the designers of the web
pages. This makes finding non-specific itemsdifficult.
For example, one user went to Amazon.com to buy a
music toy for a 5 year old boy, but the process took a
number of searches until a desired item was found.
Just typing "music toy for 5 year old boy" produced a
listing of various things for and about young boys,
but did not produce a suitable toy. Included in the
list, however, was "VisitOur Musical Instruments
Store". When selected, a collection of children's
music toys showed up. None of them were acceptable, so
the selection "Other Musical Instruments" was pressed.
This selection was more useful as it included
"Marching Band Kit", the desired item. [009] In
another example, a user was looking for the "IR"
(information retrieval) book. He did a search on
Google for "IR book". This produced a listing of
books, but none of them were the most recent book
whose full name is Modern Information Retrieval. Only
by typing "modern information retrieval" was the most
recent IR book retrieved. Disclosure of Invention
[010] A first aspect of the present invention provides
a search system that includes a search engine to
search through an index of documents and an index
enhancer to enhance the index with at least some user
queries. The index may include a listing of terms
found in documents to be indexed and at least in user
queries used to find said documents, and a listing at
least of how frequently such terms occurred in the
documents and user queries. [011] A second aspect of
the invention provides a method of enhancing an index
of documents with at least some user queries. The
method may be implemented by a computer program
comprising program code instructions for execution by
a data processing apparatus. [012] A third aspect of
the invention provides an index comprisinga listing of
terms found in documents to be indexed and at least in
user queries used to find said documents; and a
listing of how frequently such terms occurred in said
documents and user queries. [013] A fourth aspect of
the invention providesa query index comprising a
listing of terms found in user queries and a listing
of documents said terms were used to retrieve. 



[014] A further aspect of the invention provides
asearch system comprising a search client to issue
user queries, and a search engine to search through an
index of documents, wherein said index indexes at
least an original text and at least one query
describing something about said original text. Brief
Description of the Drawings[015] The subject matter
regarded as the invention is particularly pointed out
and distinctly claimed in the concluding portion of
the specification. The invention, however, both as to
organization and method of operation, together with
objects, features, and advantages thereof, maybest be
understood by reference to the following detailed
description of exemplary embodiments together with the
accompanying drawings in which: [016] Fig. 1 is a
small portion of a simplified prior art index; [017]
Fig. 2 is a block diagram illustration of a searching
system, constructed and operative in accordance with
the present invention; [018] Fig. 3 is a small portion
of a simplified enhanced index produced by the system
of Fig. 2; and [019] Fig. 4 is a simplified query
index useful in the system of Fig. 2. [020] It will be
appreciated that for simplicity and clarity of
illustration, elements shown in the figures have not
necessarily been drawn to scale. For example, the
dimensions of some of the elements may be exaggerated
relative to other elements for clarity. Further, where
considered appropriate, reference numerals may be
repeated among the figures to indicate corresponding
or analogous elements. Mode for the Invention [021] In
the following detailed description, numerous specific
details are set forth in order to provide a thorough
understanding of the invention. However, it will be
understood by those skilled in the art that the
present invention maybe practiced without these
specific details. In other instances, well-known
methods, procedures and components have not been
described in detail so as not to obscure the present
invention. [022] Applicant has realized that there is
a significant amount of information in user's queries
about how users view the items for which they are
searching. In accordance with a preferred embodiment
of the present invention, the query words may be
joined to the information in the index, thereby
increasing the ways in which an item may be 



described. [023] For the examples in the Background,
the page of "Marching Band Toy" will have the words
"music toy for 5 year old boy" associated with it in
the index and the book Modern Information Retrieval
will have "IR book" associated therewith so that other
searchers who might use those terms will see these
items as part of the results of their first search.
[024] Reference is now made to Fig. 2, which
illustrates a searching system 10, constructed and
operative in accordance with the present invention.
Searching system10 may comprise a search client 12, a
search engine 14 and an index enhancer 16. [025]
Search client 12 and search engine 14 may be any
search client and engine, such as those known in the
art, which operates on an index 18 of a multiplicity
of documents 20. As is known, search client 12 may
send search requests to search engine 14 which may, in
turn, provide search results in the form of ranked
listings of documents 20 that match the search
request. Search client 12 may then select a document
from the list or mayrequest another search. [026] The
indexed documents might be a single page, a whole web
site, a series of linked pages not necessarily
composed by a single person or stored under the same
domain, or a single page with all the portions of the
pages that point to it (i.e. the anchor text that
appears on links pointing to the page, or even the
text surrounding the anchor text and assumed to be
referring to the pointed page). Each such reference
may also be described in the index (e.g. how many
times a term appeared as anchor text). [027] Like any
index, index 18 may store various information about
each term, such as its position in the document, its
function (e.g. appeared in the title, in a sub-title,
as body text, as anchor text, etc.), whether it was
emphasized (capitalization, bold face, italics, color,
etc.), its frequency of occurrence, the distances
between occurrences, etc. [028] In accordance with a
preferred embodiment of the present invention, index
enhancer 16 may add terms and/or other details to
index 18 or to any of documents 20 based on users'
queries submitted to search engine 14. Index enhancer
16 may add the terms to the documents themselves (as
metadata),or to their representation in index 18, as
discussed hereinbelow with respect to Fig. 3, or in
any other way. [029] For example, Fig. 3, to which
reference is now briefly made, illustrates an
exemplary enhanced version of the exemplary partial
index of Fig. 1, where the new 



information is marked therein with holding. The
enhanced index may have the same columns 2, 4, 6, 8
and 10 as the prior art version. It additionally has a
column 9, which stores query information. The
information in the title, anchors and text columns 6,
8 and 10 has not changed. What does change is the
information in total number of oc currences column 4.
[030] For example, document 1 now has 7000 occurrences
of term A, since 2000 have been added from users'
queries. Document 67, which previously only had term
A, now also has 9000 occurrences of term B, all of
them in queries, as listed in query column 9. Multiple
word queries are either stored as full phrases or
proximity information may be stored in a manner
similar to that for the document text or for the
anchor text associated with it.[031] When search
engine 14 may search the enhanced index 18, it mayuse
the enhanced information to output different search
results based on the new query terms associated with
the indexed documents. As a result, if someone
searches the enhanced index for "toy for 5 year old"
as discussed in the Background, search engine 14 may
return a link to the Marching Band Set. Similarly, if
someone searches the enhanced index for "IR book",
search engine 14 mayreturn links to all books,
including the most recent one. [032] Index enhancer 16
maycomprise a user query processor 30, a query ranker
32 and an index enhancer 34. User query processor 30
mayanalyze a log file, produced by search engine 14,
of user's queries and results. Some search engines
also log user's final selections and user query
processor 30 mayanalyze these as well. [033] User
query processor 30 may add user's queries to a
document query index 40, which mayassociate each query
with the documents 20 generated by it. It may also
associate all the queries in a multi-search session
with all of the documents generated, or with only the
top ranked results of ea h query. Alternatively, if
the system is able to tell which documents the user
followed as a result of a search, then processor 30
may associate the query only with the documents viewed
or clicked upon. A session maybe defined in any
suitable way, such as within a predefined length of
time, or during a log-in period. [034] In a further
embodiment, if the user browsed for information
between the queries, rather than using the results of
the query, query processor 30 mayassociate the queries



with the browsed documents as well. This maybe
possible only if the browsed documents maybe found in
the original index and maybe availableto have queries
added to them [035] Extra weight maybe given to the
document selected at the end of the search session, as
that is usually the desired item. This document maybe
associated with each of the queries of the search or
just the initial search terms, as the initial search
terms are usually the natural language terminology of
the user. Alternatively or in addition, different
weights maybe assigned to different queries depending
on their timing with relation to the user's initial
query. [036] It will be appreciated that the query
term maybe in any language, irrespective of the
language of the original document. For example, if the
user queries for something in German and finds nothing
and then moves into English and finds something, then
the German word mayalso be added associated with the
English documents. [037] In an alternative embodiment,
only the selected document and the initial searchterm
may be stored, as the selection maybe the answer to
the user's initial query. Further alternatively, the
user maybe asked to indicate which search terms are
relevant to his final selection(s). [038] User query
processor 30 may operate in conjunction with search
engine 14, and thus, it mayreceive the search
requests, results and selection in real- or
semi-real-time. Alternatively, and as shown in Fig. 2,
user query processor 30 may operate on a log file 42
generated by search engine 14. [039] Document query
index 40 may be organized in any suitable manner. One
exemplary manner may have one query document 44 per
indexed document 20, where each query document 44 may
list the queries and how many times that particular
query was used in log file 42. For real- or
semi-real-time operation, the frequency of the query
may be continually updated. Similarly, when multiple
log files 42 may be reviewed, the frequency of queries
may be updated. [040] In another embodiment, shown in
Fig. 4 to which reference is now briefly made, query
index 40 may list the sane terms as in document index
18 and may list the frequency of occurrence of the
terms in the queries associated with the documents.
[041] At an appropriate time, it may be desired to
enhance document index 18. Query ranker 32 may review
query index 40 to determine which queries to add to
document 



index 18. Any suitable heuristic may be employed. A
straightforward heuristic may be to add all queries
and to weight them by their frequency of use. Other
heuristics may involve selecting only those with a
significant frequency of use. Still other heuristics
may involve removing any 'outdated' queries. This
latter heuristic mayrequire that user query processor
30 stores a time-stamp associated with each query in
index 40. Another heuristic may involve deciding which
term is "mature" enough to be fully and permanently
associated with a document 20. Another heuristic may
involve assigning weights to terms so that they appear
in index 18 as 'not sure about' and then attachthis
weight to the term for the ranking
calculationsperformed by search engine 14. [042] Index
enhancer 34 may be similar to known index updaters in
that it may review an index and change the information
therein. Enhancer 34 may take the ranked queries
produced by query ranker 32 and may associate them
with their associated document 20 in index 18. Index
enhancer 34 may add the queries to the associated
anchor text 22, to the associated document 20, to
additional text section 24, as query column 9 or in
any other suitable manner. If appropriate, index
enhancer 34 may also review the time-stamps of
previously added queries, updating any time-stamps for
common queries and removing any queries whose
time-stamps are 'old', where old may haveany suitable
definition. [043] Index enhancer 34 mayupdate the
entire query list associated with each document 20,
both by adding queries and by updating the frequency
of use and time-stamps of existing queries. Index
enhancer 34 mayrank the queries according to any
suitable heuristic. One heuristic maybe frequency of
use. Another maybe according to the time-stamps
discussed hereinabove. [044] Once index enhancer 34
has finished, search engine 14 may search the enhanced
index 18 with new queries. [045] While certain
features of the invention have been illustrated and
described herein, many modifications, substitutions,
changes, and equivalents will now occur to those of
ordinary skill in the art. It is, therefore, to be
understood that the appended claims are intended to
cover all such modifications and changes as fall
within the true spirit of the invention.Claims [001] A
search system comprising: a search engine to search
through an index of documents; and an index enhancer
to enhance said index with at least some user 



queries. [002] The system according to claim 1 and
wherein said index enhancer comprises a query
processor to associate queries with documents
retrieved by said search engine. [003] The system
according to claim 2 and wherein said query processor
comprises means to determine which of said retrieved
documents to associate with said queries and means to
determine which queries to associate with said
retrieved documents. [004] The system according to
claim 3 and wherein said associated queries comprise a
portion of the queries used in a session. [005] The
system according to claim 3 and wherein said
associated queries comprise the first query of a
session. [006] The system according to claim 3 and
wherein said determined retrieved document comprises
the document selected by said user. [007] The system
according to claim 3 and wherein said determined
retrieved document comprises the document browsed to
by said user as a result of a query. [008] The system
according to claim 3 and wherein said determined
retrieved documents comprise the higher ranked
documents produced from a query [009] The system
according to claim 2 and wherein said user queries are
in a language other than the language of a selected
document. [010] The system according to claim 1 and
wherein said index enhancer comprises a query ranker
to rank queries associated to documents. [011] The
system according to claim 10 and wherein said query
ranker comprises means to rank said queries according
to frequency of usage. [012] The system according to
claim 10 and wherein said query ranker comprises means
to rank said queries according to time of usage. [013]
The system according to claim 10 and wherein said
index enhancer comprises an index updater to enhance
said index with at least some of said ranked queries.
[014] The system according to claim 13 and wherein
said index updatercomprises means to filter out lowly
ranked queries. [015] An index comprising: a listing
of terms found in documents to be indexed and atleast
in user queries used to find said documents; and a
listing at least of how 



frequently such terms occurred in said documents and
user queries. [016] The index according to claim 15
and wherein said user queries comprise a portion of
the queries used in a session to find a selected
document. [017] The index according to claim 15 and
wherein said user queries comprise the first query of
a session to find a selected document. [018] The index
according to claim 15 and wherein a document
associated with a query comprises the document
selected by said user. [019] The index according to
claim 15 and wherein a document associated with a
query comprises the document browsed to by said user
as a result of a query. [020] The index according to
claim 15 and wherein documents associated with a query
comprise the higher ranked documents produced from a
query. [021] The index according to claim 15 and
wherein said user queries are in a language other than
the language of a selected document. [022] A query
index comprising: a listing of terms found in user
queries; and a listing of documents said terms were
used to retrieve. [023] The index according to claim
22 and wherein said user queries comprise a portion of
the queries used in a session to find a selected
document. [024] The index according to claim 22 and
wherein said user queries comprise the first query of
a session to find a selected document. [025] The index
according to claim 22 and wherein a document
associated with a query comprises the document
selected by said user. [026] The index according to
claim 22 and wherein a document associated with a
query comprises the document browsed to by said user
as a result of a query. [027] The index according to
claim 22 and wherein documents associated with a query
comprise the higher ranked documents produced from a
query. [028] The index according to claim 22 and
wherein said user queries are in a language other than
the language of a selected document. [029] A search
system comprising a search client to issue user
queries; and a search engine to search through an
index of documents, wherein said index indexes at
least an original text and at least one query
describing something about said original text. 



[030] The system according to claim 29 and wherein
said index comprises: a listing of terms found in
documents to be indexed and at least in user queries
used to find said documents; and a listing at least of
how frequently such terms occurred insaid documents
and user queries. [031] The index according to claim
30 and wherein said user queries comprise a portion of
the queries used in a session to find a selected
document. [032] The index according to claim 30 and
wherein said user queries comprise the first query of
a session to find a selected document. [033] The index
according to claim 30 and wherein a document
associated with a query comprises the document
selected by said user. [034] The index according to
claim 30 and wherein a document associated with a
query comprises the document browsed to by said user
as a result of a query. [035] The index according to
claim 30 and wherein documents associated with a query
comprise the higher ranked documents produced from a
query. [036] The index according to claim 30 and
wherein said user queries are in a language other than
the language of a selected document. [037] A method
comprising enhancing an index of documents with at
least some user queries. [038] The method according to
claim 37 and wherein said enhancing comprises as
sociating queries with documents retrieved by a search
engine. [039] The method according to claim 38 and
wherein said enhancing comprises de termining which of
said retrieved documents to associate with said
queries and determining which queries to associate
with said retrieved documents. [040] The method
according to claim 38 and wherein said enhancing
comprises listing a term in a query and the number of
times that term is associated with a document. [041]
The method according to claim 38 and wherein said
enhancing comprises ranking queries associated to
documents. [042] The method according to claim 41 and
wherein said ranking comprises ranking said queries
according to frequency of usage. [043] The method
according to claim 4 1 and wherein said ranking
comprises ranking said queries according to time of
usage. 



[044] The method according to claim 4 1 and wherein
said enhancing comprises updating said index with at
least some of said ranked queries. [045] The method
according to claim 44 and wherein said updating
comprises filtering out lowly ranked queries. [046] A
computer product readable by a machine, tangibly
embodying a program of in structions executable by the
machineto perform method steps for enhancing anindex,
said method steps comprising: enhancing an index of
documents with at least some user queries. [047] The
product according to claim 46 and wherein said
enhancing comprises as sociating queries with
documents retrieved by a search engine. [048] The
product according to claim 47 and wherein said
enhancing comprises de termining which of said
retrieved documents to associate with said queries and
determining which queries to associate with said
retrieved documents. [049] The product according to
claim 47 and wherein said enhancing comprises listing
a term in a query and its location in the query. [050]
The product according to ckim 47 and wherein said
enhancing comprises listing a term in a query and the
number of times that term is associated with a
document. [051] The product according to claim 41 and
wherein said enhancing comprises ranking queries
associated to documents. [052] The product according
to claim 5 1 and wherein said ranking comprises
ranking said queries according to frequency of usage.
[053] The product according to claim 51 and wherein
said ranking comprises ranking said queries according
to time of usage. [054] The product according to ckim
51 and wherein said enhancing comprises updating said
index with at least some of said ranked queries. [055]
The product according to claim 54 and wherein said
updating comprises filtering out lowly ranked queries.


