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SEARCH SYSTEM WITH QUERY REFINEMENT

AND SEARCH METHOD

[0001] This application claims priority to U.S. Provisional Application No.

60/755,073 filed January 3, 2006, the contents of which are incorporated herein

by reference.

BACKGROUND OF THE INVENTION

Field of the Invention

[0002] The present invention is directed to a search system and search

method that includes query refinement, and to such a system and method

including a user interface for facilitating user refinement of a search query.

Description of Related Art

[0003] Electronic searching across large document corpora using a search

engine is one of the most broadly utilized applications on the Internet. One

fundamental search technique used is the keyword-index search that revolves

around an index of keywords from eligible target items. In this method, a user's

inputted query is parsed into individual words (optionally being stripped of some

inflected endings), whereupon the words are looked up in the index, which in

turn, points to documents or items indexed by those words. Thus, the potentially

intended search targets are retrieved. This sort of search service by a search

engine is accessed countless times each day by many millions of computer and

Internet users, and is the basis of the Internet search services provided by

Lycos®, Yahoo®, and Google®.

[0004] Two main problems of keyword searches are (1) missing relevant

documents (i.e. low recall), and (2) retrieving irrelevant ones (i.e. lack of

precision). Most keyword search results obtained by a search engine do plenty



of both. In particular, with respect to the first problem, the primary limitation of

keyword searches is that, when viewed semantically, keyword searches can skip

about 80% of the eligible documents because, in many instances, at least 80% of

the relevant information will be indexed in entirely different word's than words

entered in the original query. Granted, for simple searches with very popular

words, and where relevant information is plentiful, this is not much of a

problem. But for longer queries, and searches where the relevant phrasing is

hard to predict, results can be disappointing.

[0005] When irrelevant or inadequate search results are retrieved by the

search engines in response to the submitted search query, the user typically

expands and refines the search query. This is generally accomplished by

manually deleting, adding, and/or replacing words in the original query, which

all requires the user to manually type in such changes into the search field of the

search engine. This also requires to the user to determine, look up, or guess,

which terms in the original search query should be modified or replaced in order

to obtain better search results from the search engine. Of course, further

reformulated search queries may be required over and over again, in order to

have the search engine ultimately retrieve the desired documents. This need for

reformulating the search query is a common source of frustration for users of

search engines who initially thought that the desired documents would be

retrieved readily from their initial search query submitted.

[0006] The need for reformulating the search query is caused by the fact that

the desired documents will have content with substantially the same meaning as

the user's entered search query, but which are expressed in different grammar or

using different vocabulary. Users can recognize instantly the relevance of such

divergent expressions, but machines such as computer implemented search

engines acting on the basis of matching keywords cannot make even the most

common-sense determinations of sameness of meaning, even when the search

query terms are enhanced with wildcards, spelling corrections, and stemming.



[0007] For example, a travel website containing a large database of hotel

information that is well-structured, with tens of thousands of items, currently

cannot determine that "hotel with activities for kids" is the same in meaning as

"resort offering a recreation program for children". However, users could make

that determination easily and instantly, even if the user possesses little

knowledge of the travel industry. Because of the limitations of machines such as

computers and software, the users submitting the search query have the task of

reformulating queries in alternative ways rather than machines.

[0008] Therefore, there exists an unfulfilled need for a search system and

method with query refinement that addresses the above noted limitations and

disadvantages of conventional search engines and search methods. In particular,

there exists an unfulfilled need for a search system and method that reduces the

need for user's typing to delete, add, and/or replace the query words to refine the

search query. In addition, there exists an unfulfilled need for such a search

system and method which utilizes a user interface that supports, and does not

detract from, the search task.

SUMMARY OF THE INVENTION

[0009] In view of the foregoing, an advantage of the present invention is in

providing a search system with query refinement that facilitates the user in

refining the search query.

[0010] Another advantage of the present invention is in providing such a

search system with a user interface that reduces the need for deleting, adding,

and/or replacing the words of the search query by typing.

[0011] Still another advantage of the present invention is in providing a

search system with a user interface that supports, and does not detract from, the

search task.



[0012] Another aspect of the present invention is providing a computer

implemented method for searching electronic documents in which refinement of

the query is facilitated.

[0013] Yet another aspect of the present invention is providing a computer

readable media having instructions for providing a search engine that facilitates

query refinement.

[0014] In accordance with one aspect of the present invention, a search

system for searching for electronic documents and providing a search result in

response to a search query is provided. In one embodiment, the search system

includes a processor, a user interface module adapted to receive a search query

from a user that includes at least one search query term, a search engine that

electronically searches for electronic documents that satisfy the at least one

search query term, and a query processing module that identifies at least one

alternative term for the search query term, and provides the alternative term to

the user interface module for display to the user, and also provides the

alternative term to the search engine to search for electronic documents that

satisfy the alternative term. Preferably, the search engine executes a search

based on the search query term and the alternative term simultaneously.

[0015] In accordance with one embodiment, the search system further

includes a terms database having a plurality of alternative terms for the search

query term, the query processing module retrieving the alternative term from the

terms database. The alternative term is a synonym of the search query term, and

is preferably used in a same sense as the search query term is used in the search

query. In another embodiment, the user interface module is adapted to allow the

at least one alternative term to be unselected and removed from searching by the

search engine. In addition, the at least one alternative term is a plurality of

alternative terms, and the query processing module is adapted to provide only a

selected number of the plurality of alternative terms to the search engine for

searching. Furthermore, the user interface module is adapted to display the



selected alternative terms. In accordance with another embodiment, the user

interface module further displays additional alternative terms not provided to the

search engine for searching upon user's selection of a link, and to allow user to

select the displayed additional alternative terms to be provided to the search

engine for searching.

[0016] In accordance with one implementation, the user interface module is

adapted to display the canonical sense in which the search query term is

presumed to be used. In addition, the user interface module is adapted to display

alternative senses in which the search query term is used, and to allow user

selection of the sense. Furthermore, the user interface module may be

implemented to allow user defined sense to be added to the search system for the

search query term.

[0017] In accordance with another embodiment, the user interface module is

adapted to display domain category in which the search query term is presumed

to be used. In such an implementation, the user interface module is adapted to

display alternative domain categories in which the search query term is used, and

to allow user selection of the domain category.

[0018] In accordance with still another embodiment, the user interface

module is adapted to display part-of-speech in which the search query term is

presumed to be used. In such an implementation, the user interface module is

adapted to display alternative part-of-speech in which the search query term is

used, and to allow user selection of the part-of-speech.

[0019] In accordance with another aspect of the present invention, a

computer implemented search method for electronically searching documents,

and providing a search result in response to a search query is provided. In one

embodiment, the search method includes receiving a search query from a user

that includes at least one search query term, electronically identifying at least

one alternative term for the at least one search query term, electronically

displaying the identified at least one alternative term for the user, and



electronically executing a search for electronic documents that satisfy at least

one of the search query term and alternative term. Preferably, the search is

executed based on the search query term and the alternative term simultaneously.

[0020] In accordance with another embodiment, the alternative term is a

synonym of the search query term, and is used in a same sense as the search

query term is used in the search query. In still another embodiment, the search

method includes unselecting the alternative term to indicate that the alternative

term is not to be searched. In yet another embodiment, the at least one

alternative term is a plurality of alternative terms, and the search method

includes searching for only a selected number of the plurality of alternative

terms, and displaying the selected alternative terms for the user. In this regard,

the method may include selecting alternative terms to be searched, and

unselecting alternative terms not to be searched.

[0021] In accordance with one example embodiment, the search method

includes displaying for the user the canonical sense in which the at least one

search query term is presumed to be used. In one implementation, the search

method also includes displaying alternative senses in which the at least one

search query term is used, and receiving user's selection of at least one

alternative sense. In another implementation, the search method also includes

adding a new sense for the at least one search query term.

[0022] In another example embodiment, the search method further includes

displaying for the user, a domain category in which the at least one search query

term is presumed to be used. In addition, the method includes displaying

alternative domain categories in which the at least one search query term is used,

and receiving user's selection of at least one alternative domain category.

[0023] In yet another example embodiment, the search method includes

displaying for the user, a part-of-speech in which the at least one search query

term is presumed to be used. In addition, the method includes displaying



alternative parts-of-speech in which the at least one search query term is used,

and receiving user's selection of at least one of the alternative part-of-speech.

[0024] In accordance with still another aspect of the present invention, a

computer readable medium with executable instructions for implementing the

above described system and method is provided.

10025] These and other advantages and features of the present invention will

become more apparent from the following detailed description of the preferred

embodiments of the present invention when viewed in conjunction with the

accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] Figure 1 is a schematic illustration of a search system with query

refinement in accordance with one embodiment of the present invention.

[0027] Figure 2 is an interface screen generated by the search system in

accordance one example implementation.

[0028] Figure 3 shows the interface screen of Figure 2 where the link "Show

Excluded Words" has been selected by the user.

[0029] Figure 4 illustrates a sense drop down menu for facilitating

disambiguation of the sense for the terms of the search query.

[0030] Figure 5 illustrates sense scoring provided to the user.

[0031] Figure 6 illustrates an interface screen which allows the user to add a

sense for a word.

[0032] Figure 7 shows the interface screen of Figure 6 when adding a proper

name.

[0033] Figures 8A to 8C schematically illustrate time-sequenced instances of

a domain category screen in accordance with one example implementation.



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

[0034] Figure 1 is a schematic illustration of a search system 10 in

accordance with one embodiment of the present invention. The search system

10 receives a user search query and provides a search result, much like the

conventional search engines. However, as explained in further detail below, the

search system 10 includes features for facilitating query refinement which

proposes alternative search terms to the user so that the user can then interact

with the search system 10 to indicate appropriate alternative search terms that

can be used to refine the search query, and retrieve the desired documents as

search results. Moreover, the search system 10 also includes features for

providing word sense information and alternative sense information, and a user

interface that allows the user to change the word sense.

[0035] It should initially be understood that the search system 10 of Figure 1

may be implemented with any type of hardware and/or software, and may be a

pre-programmed general purpose computing device. For example, the search

system 10 may be implemented using a server, a personal computer, a portable

computer, a thin client, or any suitable device or devices. The search system 10

and/or components thereof may be a single device at a single location, or

multiple devices at a single, or multiple, locations that are connected together

using any appropriate communication protocols over any communication

medium such as electric cable, fiber optic cable, or in a wireless manner.

[0036] It should also be noted that the search system 10 in accordance with

the present invention is illustrated and discussed herein as having a plurality of

modules which perform particular functions. It should be understood that these

modules are merely schematically illustrated based on their function for clarity

purposes only, and do not necessary represent specific hardware or software. In

this regard, these modules may be hardware and/or software implemented to

substantially perform the particular functions discussed. Moreover, the modules



may be combined together within the search system 10, or divided into

additional modules based on the particular function desired. Thus, the present

invention, as schematically embodied in Figure 1, should not be construed to

limit the search system 10 of the present invention, but merely be understood to

illustrate one example implementation thereof.

[0037] Referring again to the illustrated embodiment of Figure 1, the search

system 10 includes a processor 12 that is electronically connected to a user

interface module 16, a search engine 20, and a query processing module 30,

these modules being electronically interconnected by their connection to the

processor 12 in the illustration of Figure L The search system 10 also includes a

refinement words database 40 which is electronically connected to the query

processing module 30, and a records database 50 which is electronically

connected to the processor 12. The functions of the various modules and

components of the search system 10 are controlled by the processor 12, these

functions being described in further detail below.

[0038] In addition, the search system 10 is further electronically connected to

a documents database 22 via a network 2, the documents database 22 having a

plurality of electronic documents 24 stored therein. It should be understood that

as used herein, the term "electronic document" refers to any computer readable

file, regardless of format. For instance, web pages of websites, word processing

documents, presentation documents, spreadsheet documents, PDF documents,

etc., are all examples of electronic documents referred to herein. It should also

be evident that the documents database 22 illustrated is remotely located, and is

in communication with the search system 10 via network 2 which may be the

Internet. Of course, the documents database 22 is merely representative and a

plurality of databases may be connected to the network 2 and accessed by the

search system 10.

[0039] The user interface module 16 is adapted to receive a search query

such as one or more search terms or a phrase from a user 6 of the search system



10 via a terminal 4 that is also connected to the network 2 such as the Internet.

The search query is indicative of the content of documents that are of interest to

the user 6. The user interface module 16 provides the search query to the query

processing module 30 which processes the search query in the manner described

in detail below, so that the search query can be provided to the search engine 20.

The search engine 20 is adapted to search the documents database 22 to identify

those documents from the plurality of electronic documents 24 that satisfy the

search query that has been processed by the query processing module 30. Of

course, searching of the documents database 22 by the search engine 20 may be

attained in any appropriate manner, and can be facilitated by utilization of word

indexes as already known in the art. Those electronic documents 24 which

satisfy the search query are identified for the user 6 in a search results page

generated on an interface screen on the terminal 4.

[0040J In the above regard, in accordance with the present embodiment, the

query processing module 30 analyzes the terms or phrases of the search query

received by the user interface module 16, and identifies and retrieves from the

terms database 40, those terms that can be proposed to the user 6 for refining the

search query which will enhance the likelihood that relevant documents are

retrieved from the documents database 22 by the search engine 20. The

alternative search terms that are stored in the term database 40 may be synonyms

to the search query terms and be obtained from reference sources such as

WordNet or electronic thesauri. Thus, the query processing module 30 of the

search system 10 functions to identify those terms in the terms database 40

which are most likely to increase recall of the search results, while also

preserving precision and relevancy of the documents retrieved. In one

embodiment, this processing by the query processing module 30 may be

performed before or after the actual search is performed by the search engine 20.

However, in the preferred embodiment, this processing is performed

simultaneously while the conventional search is performed by the search engine



20, and a selected number of these alternative terms identified by the query

processing module are simultaneously searched by the search engine 20.

[0041] The advantage of the search system 10 in accordance with the present

invention is apparent by the following example. Consider the apparently simple

search query "kid pool". Most people will instantly understand that this query is

about small swimming pools designed for children, and that "children's

swimming pool" or "toddler's wading pool" are equally as relevant as the words

of the search query. Now supposing the documents retrieved by the search

engine in response to the search query does not include the document or

information for a particular kiddy pool the user had in mind, the user would be in

the all-too-familiar situation of coming up with alternative query strings or terms

that must be resubmitted to the search engine. Rather than force the user to

come up with them all from scratch, the query processing module 30 of the

present invention provides suggestions to the user 6 that can be easily selected

via the user interface 18 for incorporation into the search query.

[0042] For example, the search system 10 of the present invention can

inform the user 6 that the term "children" is an alternative to "kid", and include

such term in the search by the search engine 20 as well. The search system 10

can then offer to the user, the chance to de-select "children" via a user interface

displayed by the user interface module 16 so as to remove this term for

consideration if desired so that the search engine 20 can dynamically modify the

search query being searched for. In addition other less likely to be related terms

such as "toddler" can be proposed to the user 6 if the user 6 indicates their desire

to consider them (for example, by providing a link to such terms) so that they

can be selected via the user interface for inclusion in the search by the search

engine 20, preferably with single click, rather than having to type the term

"toddler".

[0043] The providing of alternative search terms in response to a typed

search query is not a simple task. In particular, the provision of alternative



search terms may be difficult due to the number of synonyms for the words and

the numerous different canonical senses in which words can be used. In the

above noted example, there are more than 140 equivalent terms in an electronic

thesaurus for the terms "kid" and "pool" combined. Automatically submitting

all of such terms to the search engine 20 and/or displaying a list of 140 possible

synonyms (and hypernyms and hyponyms) to a user 6 for a simple two-word

query is not really a tenable option and is not useful to the user 6 submitting the

search query. Such submission of all terms will likely result in references

directed to subject that is clearly not related to the user's intended subject, and

such an exhaustive presentation of alternative proposed search terms would

severely detract from the search task.

[0044] In view of the above, the search system 10 in accordance with the

preferred embodiment of the present invention only automatically submits

selected number of alternative terms to the search engine 20, and only displays

selected number of alternative terms for consideration by the user. Preferably,

only a predefined number of the most pertinent alternative terms, or that which

has the highest probability of being relevant which are automatically submitted

to the search engine 20, are displayed for the user, without submitting or

showing all possible alternative terms (all 140 possible terms in the case of the

search query "kid pool").

[0045] In the preferred implementation, the alternative terms stored in the

refinement words database 40 may be organized in clusters of words or

"wordsets" that are grouped together based on having similar usage patterns or

belonging to the same canonical word sense. The canonical senses of the search

query terms and the alternative terms may be obtained from reference sources

such as WordNet and stored in the terms database 40 and/or records database 50,

or alternatively, retrieved as need from a reference source. The query processing

module 30 can then identify and provide to the user interface module 16, the

terms of the cluster that is deemed most likely to be relevant and for the correct



canonical sense of the terms in the search query. Since even a single wordset

may have too many words within it, a further collapsing can be performed by

selecting just the most relevant words within the canonical sense of the query

search term, and showing only select number of words likely to be the most

relevant for automatic submission to the search engine 20 and display to the user

6, while hiding the rest of the words for optional display to the user for selection

and submission to the search engine 20.

[0046] One system and method for determining which alternative terms are

to be selected and initially proposed to the user and submitted to the search

engine 20 is described in detail in patent application Serial No. 11/401,448 filed

April 11, 2006, the contents of which are incorporated herein by reference. The

system and method described in the '448 patent application utilizes prior

probability scores for candidate synonym terms, and substitutes candidate

synonym terms in order to determine those terms that are likely to be the most

relevant. Of course, other systems, means and methods may be used for

determining which alternative terms are to be selected and proposed, and the

present invention is not limited to the specific implementation described in the

'488 application. For example, the alternative terms may be stored in the terms

database 40 with simple identifiers that indicates which terms are to be

suggested as an alternative to a particular search query term.

[0047] The alternative terms are retrieved by the query processing module 30

and those indicated to be likely to be the most relevant to the search query are

provided to search engine 10 and the user interface module 16. These terms are

displayed on an interface screen for the user 6 via the terminal 4 by the user

interface module 16, thereby informing the user 6 of the additional proposed

terms that are being searched for by the search system 10 in response to the

user's entered search query. The user interface module 16 allows the user 6 to

de-select any of the proposed terms automatically submitted to the search engine

20 so as to dynamically reduce the number of terms the search engine 20



searches for. In addition, the user interface 16 further provides additional

features for adding more alternative proposed terms or further disambiguating

the senses for the terms used in the search query, as described in further detail

below.

[0048] Figure 2 shows an interface screen 100 that is generated by the user

interface module 16 of the search system 10 in accordance one example

implementation. As can be seen, the interface screen includes a search field 102

for entry of a search query by a user 6, in this case, "kid pool". The search

process is initiated upon clicking on the submit button "Dig" 104. It is noted

that the search field 102 in the illustrated implementation is merely provided

with a single line for entry of the search query. However, for many search

queries, the query processing module 30 can suggest better quality alternative

terms if the user 6 enters a long enough query for there to be sufficient

contextual information to allow topic and domain category selection to be

performed accurately for the search. Unfortunately, users of the Internet are

accustomed to entering fairly short queries which are usually two or three words.

To encourage a different behavior, the search field 102 may be implemented by

the user interface module 16 with multiple lines instead of the single line shown

in the embodiment of Figure 2 In this regard, if user types in less than a

predetermined number of words into the search field 102, for example, less than

five words, they can be prompted to enter more words by the user interface

module 16 in other implementations.

[0049J In the illustrated embodiment of the search system 10, upon selection

of the submit button 104, the search engine 20 identifies the documents that are

relevant to the search query by examining the search index of the documents

database 22 or by examination of the documents themselves. The results are

preferably dynamically displayed in a search results field 106, only one result

document being shown as an example, but many documents would be displayed

in a listing as they are found. A status field 108 is also provided on the interface



screen 100 by the user interface module 16 which displays the total number of

relevant "hits" found by the search engine 20, and the number of hits being

displayed. This feature of the search engine 20 and the user interface module 16

may be attained in any appropriate manner, including those used by presently

available search engines. In addition, the interface screen 100 also displays other

information related to query refinement performed by the query processing

module 30 as discussed herein below.

[0050] The interface screen 100 of the illustrated embodiment which is

generated by the user interface module 16 is also provided with a query

refinement section 110 that facilitates the user 6 in refining the search terms that

were submitted to the search engine 20. In this regard, the interface screen 100

displays numerous alternative terms 112 for each of the search terms, together

with a selection indicator (in the form of a check box in the illustrated

implementation) to indicate that the search term user's 6 search query has been

expanded to include the indicated alternative terms 112.

[00511 In other words, the query processing module 30 automatically

submits to the search engine 20, the identified alternative terms retrieved from

the terms database 40 that are most likely to be relevant to the user's submitted

search query, for simultaneous search with the originally submitted search terms.

In addition, the user interface module 16 displays these alternative proposed

terms to the user 6 in the query refinement section 110 of the interface screen

100, thereby informing the user that the user's search query has been expanded

to include the indicated terms. Again, it should be noted that the query

refinement section 110 merely displays to the user 6, select number of the likely

pertinent alternative terms for the search terms out of the many that may be

possible, so as to not detract from the search task.

[0052] In the above regard, explanatory text is provided in the query

refinement section 110 that informs the user 6 that the search query term is being

interpreted in a certain manner by the search system 10. Thus, as shown in



Figure 2, the query refinement section 110 states "By 'kid' we assume you

meant:", and lists the alternative terms 112, such as babe, infant, child, etc.,

which were submitted to the search engine 20 for searching as indicated by their

corresponding selection status in the check boxes. The user 6 can de-select any

of the check boxes to remove particular terms from being searched for by the

search engine 20. Similar text with corresponding alternative terms submitted is

provided for the search query term "pool" as shown.

[0053] It should be noted that different number of alternative terms are

proposed for the search query terms "kid" and "pool". This occurs because the

term "kid" has more terms that are likely to be highly relevant, whereas the term

"pool" has fewer such terms, only two terms being deemed sufficient for

automatic submission to the search engine 20. Thus, the number of terms to be

submitted and displayed may be based on the relevance of the proposed terms to

the search query term. Of course, a fixed, predetermined number of alternative

terms may be used as a basis for determining how many alternative terms are

displayed and submitted in other embodiments.

[0054] In addition, a link "Show Excluded Words" 114 is provided which,

upon clicking thereon, the user interface module 16 displays the remaining

alternative words in the interface screen 100 as described in further detail below.

Moreover, alternative senses of the search words are displayed in the sense field

116 of the query refinement section 110 in the illustrated embodiment. In the

present implementation, the user 6 is informed of the alternative senses by the

text "Did you mean instead:" with other terms that correspond to an alternative

sense of the search query terms. Thus, in this case, the user 6 is informed by the

search system 10 that the search term "kid" was interpreted to mean a very

young baby by the query processing module 30. However, an alternative sense

of the same word refers to a child that is older who may also be referred to as

"youngster, kiddy, toddler". As shown, the alternative terms in which the search



query term "kid" corresponds to this older child sense is rendered as a link in the

sense field 116 of the refinement section 110.

[0055] Furthermore, additional terms that correspond to still other alternative

canonical senses for the search query term may be displayed by the user 6 by the

selection of the link "Show all" 118. For example, upon selection of the link

"Show all" 118, a link with alternative terms "joking, kidding" may be also

displayed which informs the user 6 of this alternative canonical sense of the

search query term "kid". Moreover, in other embodiments, the user may be

allowed to selectively combine one or more of these alternative senses to

broaden the search results instead of merely selecting one sense. This may be

attained, for example, by listing the different senses, and providing a check box

to allow the user to select the desired senses. However, including all of the

senses would diminish the ability of the search system 10 to retrieve only those

documents relevant to the user's intended search query.

[0056] Figure 3 shows the interface screen 100 of Figure 2 in which the link

"Show Excluded Words" 114 has been selected by the user 6 to display

additional proposed terms which were previously hidden in Figure 2. As can be

seen, expanded alternative terms "kindergartner" and "preschooler" have been

selected by the user 6 as indicated by their corresponding check boxes. As can

also be seen, the non-selected (excluded) terms are grayed-out in the illustrated

implementation to allow the user 6 to quickly peruse and identify those terms

that are being searched for by the search system 10. Thus, the search system 10

in accordance with the present invention may be implemented to show the user 6

which of the words or wordsets should be included as query refinement terms,

and which terms can be optionally selected for inclusion in a refined search

query, without requiring the user to type in such refining terms.

[0057] In accordance with another embodiment, the search engine 20 of the

search system 10 may be implemented so that the search query terms submitted

by the user 6, such as the word "pool" in the example search query of Figures 2



and 3, must be found in the document for retrieval as a search result, whereas the

alternative terms automatically submitted or selected for submission by the user

6 (by indicating, for example, by check box), need not be found. Finding of

such alternative terms however, may be used to increase the relevance of the

document containing them. In other words, referring to the example search

query "kid pool" of Figures 2 and 3, the search system 10 may be implemented

so that the word "kid" must be found in the document required for the document

to be considered as a result for the search, but the term "toddler" merely adds

points to the relevancy of the document that contains this term, and is not

required to be found. Of course in other implementations, other strategies may

be implemented by the search system 10. For example, another embodiment of

the search system 10 may be implemented so that the alternative terms selected

by the user must be found in the document. Moreover, the search system 10

may be implemented so that such features are user selectable.

[0058] Figure 4 illustrates an interface screen 200 in accordance with another

example implementation of the present invention including a sense drop down

menu 220 in the refinement section 210 for facilitating disambiguation of the

sense of the terms of the search query. As can be seen, the search query

submitted by the user 6 included the term "magic", which is interpreted by the

query processing module 30 to be used in a canonical sense of the practice or art

which invokes supernatural powers. Correspondingly, this sense is displayed in

sense field 214 of the refinement section 210, which in the illustrated search,

reads "possessing or using or characteristic of or appropriate to supernatural

powers". In addition, the query processing module 30 proposes alternative terms

such as "magical", "sorcerous" and "wizardry" from the term database 40 based

on this canonical sense of the word "magic".

[0059] Of course, the term "magic" can be used in different senses as well.

Thus, in accordance with the illustrated implementation, the sense drop down

menu 220 displays "Did you mean instead..." encouraging the user to take a



look at the other senses of the search term that can be used in proposing

alternative terms. In particular, alternative sense selections "any art that invokes

supernatural powers" and "an illusory feat" are displayed upon selection of the

sense drop down menu 220, thereby allowing the user 6 to change the sense of

the word. As previously noted, such word sense information may be obtained

from reference sources such as WordNet.

[0060] Changing of the sense of the word (to "an illusory feat" for example)

causes the query processing module 30 to propose different alternative terms

such as "illusion" and "trick" from the refinement database 40. These

alternative terms are then displayed in the refinement section 210. Of course,

the use of a drop down menu interface as a means for indicating the word sense

is merely provided as one example, and other interfaces may be used such as

listing with check boxes or links, etc. However, the use of a drop down menu

interface ensures that the displayed refinement section 2 10 is simple and easy to

understand by the user 6 so as to support the search task, while not detracting

from the search task.

[0061] Furthermore, the sense of the search term which is selected by the

user 6, as well as various other actions by the user 6, are preferably recorded by

the search system 10 in records database 50, whether the sense is as originally

understood by the query processing module 30, or is specifically selected by the

user using the sense drop down menu 220. By merely selecting senses from the

drop down menu 220, a user implicitly votes for the selected sense as being

more dominant than another sense. By keeping track of the number of users that

indicate a particular sense for a particular word in the records database 50, the

search system 10 can determine which sense a search query is probably being

used, and which alternative terms the query processing module 30 should

initially present to the user 6 when the same or similar search query is received

from a different user.



[0062] Of course, instead of the user interface provided above, other means

of disambiguating the sense of the words of the search query may be used in

other implementations of the present invention. For instance, alternative

embodiments of the interface screen 100 shown in Figure 2, verbs, prepositions,

nouns and adjectives entered in the search field 102 can be probabilistically

identified within the search query by the query processing module 30 by using

any statistical part-of-speech tagger, several being available in the art. This

information may be used by the query processing module 30 and displayed in

the query refinement section 110 of the interface screen 100 generated by the

user interface module 16. In addition, the query processing module 30 may

further propose alternative parts-of-speech in the query refinement section 110

of the interface screen 100, for example:

"By 'kid' we assumed you meant the noun ('toddler', 'child).

Did you mean the verb ('joking', 'just kidding')?"

[0063J In still another alternative embodiment, the general domain category

of discourse, or topic of the query, as guessed through an automated apparatus,

e.g. sports, leisure, business, law, history, etc., can be utilized to bias which

alternative terms are selected for expansion of the search query and displayed to

the user. In this regard, this domain category selection itself can be displayed to

the user to allow the user to change it, or to select no particular domain category

at all. Thus, the drop down menu for the search term "magic" may instead,

include selectable entries such as "entertainment", "religion" and "culture"

corresponding to possible domains of the senses in which the search term

"magic" is used. However, such general domains may not be readily apparent to

the user. Therefore, the previously described drop down menu implementation

in which the senses of the word are displayed provides a well balanced approach

to disambiguating the senses of the words of the entered search query which

supports the search task, but does not detract from the search task.



[0064] In addition, the interface screen 200 of Figure 4 further includes a

sense scoring link "Score These Senses" 230, and a sense adding link "Add

Sense" 240. Figure 5 shows the interface screen 200 upon selection of the sense

scoring link "Score These Senses" 230. As can be seen in the drop down sense

rating field 234, the senses associated with the search term "magic" are listed,

and a rating (number of stars in the illustrated implementation) is provided for

each of the senses based on previous selections by other users.

[0065] The interface screen 200 is preferably implemented by the user

interface module 16 to allow the user to rate the displayed senses, for example,

by selection of one of the senses listed in the sense rating field 234. The user's

ratings can then be used by the search system 10 to correspondingly adjust the

global rating of these senses for the particular search query term. Preferably,

the user's ratings are used to bias or weight the predicted sense for search

queries that overlap partly, or completely, with the search query that was

submitted by the user, or otherwise modified by the user. Moreover, such user's

ratings are stored in the records database 50 of the search system 10 to adjust the

global ratings for these senses for subsequently executed searches for the same

or substantially similar search queries.

[0066] Figure 6 shows an add sense screen 300 that is displayed on the

interface screen 200 by the user interface module 16 upon selection of the "Add

Sense" link 240. This feature is illustrated as being used for adding a sense for

the particular search word, in this example, the search word "magic" which is

indicated at the top of the add sense screen 300. Such a feature can be used

when the lexicon contains senses of the search term that is entirely different than

those identified by the search system 10. For example, the search term "magic"

shown and described above to Figures 4 and 5 pertains to supernatural powers

and to the performance of illusions. However, it may also be used in the sense in

which we say "it was a magic moment when my baby took her first steps." In



such a case, user 6 could add this sense for the search term using the add sense

screen 300.

[0067] In the above regard, the add sense screen 300 allows the user to

indicate whether the word is a proper name, noun, verb, adjective, or an adverb

in part-of-speech section 302. The vocabulary type selection 304 allows the user

to identify whether the word is an ordinary word, technical word, slang word or

a vulgar word. In addition, the add sense screen 300 further provides a user

input field that 306 for the user to enter a brief description,

synonyms/equivalents, examples, and contextually related words. These

contextually related words are valuable for identifying the usage of this

particular sense by later users and/or in source documents. The entered

information can be added by selecting the "OK" button 308 which stores the

added information in the terms database 40 and/or records database 50 of the

search system 10, thereby adding the new sense for the word "magic" that is

retrieved in subsequent searches for the same query term. Of course, the add

sense screen 300 may be implemented to facilitate addition of multiple senses

successively until all desired senses for the particular search term are added.

[0068] In the illustrated embodiment of Figure 6, if the user selects "Proper

Name" in part-of speech section 302, the add sense screen is slightly modified to

the display sense screen 320 shown in Figure 7. The vocabulary type selection

324 allows the user to identify whether the name is for a man, woman, place,

organization, product, or other name that can be entered in field 325. This is a

rudimentary ontological classification, but nonetheless valuable in helping to

disambiguate what kind of entity is intended. It is an important compromise

between demanding a formal ontological specification from the user 6, and

asking for none at all.

[0069] In addition, the add sense screen 320 further provides a user input

field that 326 allows the user to enter a brief description, aliases, and

contextually related words for the proper name. As can be seen, in the illustrated



example, the word "magic" as used in the sense for "Magic" Johnson, the

famous basketball player, is entered by the user. The entered information can be

added by selecting the "OK" button 308 which stores the added information in

the search system 10, thereby adding the new sense for the word "magic" that is

retrieved in subsequent searches for the same search query.

[0070J Referring again to the general example implementation of the

interface screen 100 shown Figure 2, entry into the search query field 102 of

words that are used in proper names may be identified by the query processing

module 30 using any number of Named Entity Extraction tools that are available

in the art, and the interface screen 100 modified accordingly. For example, if the

search query entered contains the words "tiger woods", the query refinement

section 110 of the interface screen 100 may be implemented to display:

"By 'tiger woods' we assumed you meant the sports celebrity.

Did you mean instead 'tiger' and 'woods' as regular words and

not as a name?"

[0071] When there is ambiguity about a proper name, the query processing

module 30 automatically selects the one most likely to be intended by the user,

based on any other search query terms, or based on prior ratings by other users.

However, the user interface module 16 of the search system 10 also informs the

user of the search system's 10 assumption and presents the user, the option to

modify the search system's 10 assumption. For example, there is a famous

baseball coach and also a famous actor who are both named Dean Martin. There

are fans of both celebrities who are actually unaware that the other one exists,

and so, would not even know that the name is ambiguous. If the query

submitted to the search system 10 by the user 6 is "Dean Martin playing a

baseball player", it may be ambiguous to the query processing module 30

whether the user is talking about the actor portraying an athlete, or the coach

deciding to utilize an athlete. In such instances, the search system 10 in



accordance with the present invention may be implemented to display in the

query refinement section 110:

"By Dean Martin' we assumed you meant the famous actor.

Did you mean instead the famous baseball coach?"

[0072] Optionally, since a highly disjunctive search which incorporates

several alternative terms can take much more time and resources to perform by

the search engine 20 than a standard query, the search system 10 may be

implemented so that the user interface module 16 displays progressive results of

the search on the interface screen 100 as the search is being performed. This

may be implemented as a time-sequenced display in javascript of the domain

categories and clusters that are constraining the search, i.e. showing the user

what domain categories and clusters the search engine 20 is searching for the

results. This will make waiting for search results more tolerable and possibly

even fun for the user 6 and provides the user the opportunity to intervene before

the searching is complete.

[0073] For example the search system 10 in accordance with the present

invention may be implemented so that the user interface module 16 displays on

the query refinement section 110 of the interface screen 100:

"For your query 'Dean Martin Bio' we are searching the categories:

[V] Movies and TV [V] Sports [V] Academia."

[0074] In the above regard, Figures 8A to 8C schematically illustrate a

domain category screen 400 that may be rendered in the status field 108, or in

another area of the interface screen 100. However, the domain category screen

400 is preferably implemented in javascript, and displayed in a separate window.

As can be seen, Figures 8A to SC show three separate, time-sequenced instances

(after 2, 5, and 9 seconds) of the domain category screen 400 that indicate the

domain categories that are constraining the search being executed by the search



engine 20. These domain categories are separated into different columns of the

domain category screen 400 in the illustrated embodiment to facilitate easy

comprehension by the user 6.

[00751 Thus, Figure 8A indicates that the search query "Dean Martin Bio" is

now being searched in the domain category of Movies & TV, that context of the

search is "rat pack", "comedy" and "singer", and after two seconds of search, 23

hits have been identified thus far. Figure 8B shows that the search query "Dean

Martin Bio" is now being searched in the domain category of Sports, that context

of the search is "baseball", "coach" and "playoffs", and after five seconds of

total search, 8 hits have been identified, in addition to 37 hits in the prior domain

category of Movies & TV. Figure 8C indicates that the search query "Dean

Martin Bio" is now being searched in the domain category of Academia, that

context of the search is "Administration", "Faculty" and "Administration", and

after 9 seconds of search, 34 hits have been identified, in addition to 37 hits in

the prior domain category of Movies & TV, and 14 hits in the prior domain

category of Sports.

[0076] The above information is preferably presented immediately on the

query refinement section 110 of the interface screen 100, before the search

results are fully displayed on the interface screen, so that the user 6 can interrupt

the search before it is complete, for example, by unchecking one of the check

boxes in domain categories or clusters that are irrelevant. Thus, if the user 6 was

looking for information regarding Dean Martin, the actor, the user 6 can unselect

"Sports" domain category which would substantially reduce the number of

relevant documents, and the resources required by the search engine 20 of the

search system 10.

[0077] In accordance with the preferred embodiment of the search system

10, the search results that are displayed dynamically for the user 6 in the search

results field 106 as the search engine 20 progresses in the search. Furthermore,

additional information may be displayed as the search system 10 is used, such as



displaying estimated volume of hits as words/senses are selected, real-time

suggestions (e.g. one user enters a new word and the search system 10 adds it to

another user's suggestion list in real time), and other statistics.

[0078] The search system 10 may be implemented to also display complete

variations of a search query, for example, in the status field 108, which can also

be useful to the user in refining the search. In addition, the hit counts which are

displayed in the status field 108 may be further detailed for each suggested

alternative phrase, terms, senses, etc. In particular, even in a static form, it may

be useful to the user 6 to see how many hits resulted from each of the suggested

alternative phrases, terms, senses, etc. Such information provides the user 6 with

clues into the potential value or return of a particular selection of suggested

alternative phrases, terms, senses, etc.

[0079J If, for example, there are very many variations for saying "kid pool",

a predetermined number of variations in order of hit volume or popularity may

be displayed in the status field 108 of the user interface screen 100, and

alternatively, could be displayed with an option to view all of such variations.

Thus, for the shown search query "kid pool", the following top five alternatives

and the corresponding number of hits may be displayed in the status field 108 of

the interface screen 100:

"children's swimming pool" (1,450,000)

"toddler's swimming pool" (1,180,000)

"kiddie pool" (908,000)

"children's wading pool" (597,000)

"kiddy pool" (318,000).

[0080] As noted above, during execution of a search by the search engine 20,

various information such as the search terms being processed, alternative terms

being considered, etc. may be displayed for the user 6 by the user interface

module 16. This information provides feedback to the user 6 and something to



occupy the user while waiting for the relevant documents to be identified in the

search results field 106, thereby providing a distraction which would make the

wait seem shorter than it is, and further providing a sense that progress is being

made. In addition, such information provided to the user 6 educates the user 6 as

to what the search system 10 is actually doing, laying out the steps of query

refinement and search execution, and also allowing the user to intervene, if

desired.

Ϊ0081] The noted information may be displayed in many ways. For example,

such information may be displayed in the user interface screen where the terms

are already being shown to the user (e.g. the terms, variations, etc. appear and

disappear as analysis progresses) using the existing fonts/colors or in a

grayed/lighter color. Alternatively, such information may be displayed in a

separate window in front of the user interface screen, similar to a customary

progress dialog, with or without a progress bar or other animation such as an

hourglass or rotating pie/clock graphic.

[0082] It should also be noted that alternate parses of search query terms and

collocated words may also be addressed in one embodiment of the present

invention. Collocated words are words or terms that form a single lexical unit

that has a particular meaning that generally cannot be determined by looking at

the individual terms separately, such as "ping pong" or "operating system". Part

of the process of disambiguating what is intended by the terms of a user's query,

even before selecting the correct sense of each word, includes determining what

constitutes each lexical unit in the user's query. This can be difficult, especially

in a non-formal environment such as user entered queries, where it is expected

that many forms of a collocated word may be entered, even if not technically

correct (e.g. "pingpong", "ping-pong" instead of "ping pong"). User 6 would

expect similar search results to be returned by the search system 10 from a query

containing a term of the form "commonsense", "common-sense", or "common

sense".



10083] The query processing module 30 of the search system 10 in

accordance with the preferred embodiment is implemented to automatically

select the parse that is deemed most likely from the user's search query. If a

collocation is selected, it is presented to the user 6 via the user interface module

16 as if the it were a single semantic element of the search query, allowing the

user to select a different sense, equivalent words, etc. in the manner described

above. In the event that the parse is incorrect, the user interface module 16 may

be implemented to also allow the user to alter the parse by way of adding

additional senses, for example, in the manner also described.

[0084] For example, consider the query "operating system". By default, the

search system 10 in accordance with the preferred embodiment is implemented

to consider this query to contain a single word, "operating system" which is

understood to be a single semantic unit. In addition to the senses of the

collocated word, another sense can be added: ["operating" and "system"]. This

indicates that the user meant the words as individual lexical units, which can

have vastly different meaning than the collocation "operating system". Note that

by selecting this different sense, the user is indicating that they are not looking

for "operating system", as in computer software, and this fact can be useful to

demoting search results that appear to be using "operating system" as a

collocation in the computer software sense. Similarly, if the search system 10

automatically selects the parse with individual words, it is preferably

implemented to also offer the collocation as an alternate parse that may be

selected by the user.

[0085] Further to the above discussion relative to collocations, the occasional

case of overlapping collocations is also appropriately handled by the search

system 10. Consider the search query "operating system error". There are three

possible parses:

["operating system" "error"];

["operating" "system error"]; and



["operating" "system" "error"].

[00861 In response to such a search query, the query processing module 30 of

the search system 10 may be implemented to automatically select the first parse.

If this is not what the user intended, the user interface module 16 of the above

described implementation offers two ways to change the parse selection. In this

regard, a drop down menu similar to that shown in the refinement section 210 of

the interface screen 200 of Figure 4 may be implemented to display the search

terms "operating system", and in the drop down menu selections, to list the

virtual senses of ["operating" "system error"] and ["operating" "system"],

thereby allowing the user to select the desired sense. In addition, for the search

term "error", the drop down menu may be provided which lists ["system error"]

as an alternative sense. In other words, the user interface module 16 may be

implemented to provide alternative ways of combining or splitting the search

query terms. When an alternate parse is selected by the user, the user interface

module 16 automatically splits pre-existing collocations as necessary, and

preserves all prior user selections that apply to terms of the search query that are

unaffected by the change to the parse.

[0087] It should be noted that in the preferred implementation of the present

invention, the sense selection drop down menu 220 is re-purposed to

accommodate the parsing selection in such instances, rather than providing

another user interface element in the interface screen 200 to accommodate

parsing selection. In other words, it is preferred to have the sense drop down

menu 220 also perform the function of allowing parse selection just to display

and allow tweaking of the various possible combinations/splittings of the terms

of the search query, rather than providing a separate drop down menu, although

such a separate menu may be implemented in other embodiments. The adding of

an entirely new user interface element to the interface screen just to

accommodate such parsing, which is a relatively rare need amongst the greater



number of all use-cases, would be quite burdensome to most users, and would

detract from the search task in most instances. In this regard, most users would

consider it natural to understand a search query for two independent terms

"operating" and "system", to be a different sense of the phrase "operating

system".

[0088] In any implementations of the present invention described above, it is

desirable for the search system 10 to keep a record of how the user 6 modifies a

search being performed by the search engine 20 using the above described user

interface and information displayed thereon. These informational records may

be stored in the terms database 40 and/or records database 50 of the search

system 10. Such records can then preferably used to improve the accuracy of the

query processing module 30 in analyzing the received search query so that it can

suggest better alternative search terms, phrases and senses in subsequently

submitted search queries for the same, or similar, search terms.

[0089] Thus, the user's 6 selection by clicking on one or more links to the

documents retrieved by the search engine 20 is preferably recorded by the search

system 10, including which document was selected, and with what time-stamp

relative to session start. If the selected document was retrieved based on its

relatedness to a particular alternative search term that was suggested by the

query processing module 30, such information can be then used by the query

processing module 30 to increase the likelihood that the particular alternative

search term be automatically suggested in the future for the same, or similar,

search query.

[0090] In addition, information may be collected and stored with respect to

the documents identified and provided as search results by the search system 10.

In this regard, a simple rating system (for example, by the use of stars, thumbs-

up/thumbs-down, a positive or negative number, yes or no as to relevance, etc.)

may be employed by the user interface module 16 to collect the user's rating of

each document identified as a search result in response to the search query. The



ratings that are collected may be stored in the records database 50, together with

information regarding the date of the search and the rating action.

[0091] As noted above, the senses of the search query terms, as selected by

the query processing module 30 and/or the user 6, as well as the alternative

terms equivalent words, are preferably recorded and stored in the records

database 50 and/or the terms database 40. This information is important for

utilizing the rating info rmation as opposed to the raw search query, and allows

for greater re-use of the user ratings since the surface lexical units of the search

query are reduced to more fundamental semantic units. The surface grammar of

the search query may also be reduced to a canonical form in order to facilitate

matching between search queries of different users that are equivalent. For

example, the search queries "kid pool" and "pool for children" would be

considered to be equivalent if the sense selections by the users submitting the

search queries are the same. Furthermore, additional information such as the

username of the user providing the ratings of the documents identified in the

search results can be recorded and stored in the records database 50 so that the

rating of the user can be factored into the ratings provided for the identified

documents.

[0092] The search result is essentially a URL and hence, can be used as a

secondary key for each rating. The URL may be normalized in order to ensure

future matching within search results where the URL may have trivial

differences. Supplementary search result information such as excerpts from the

search results, and crawl date may recorded and used to determine whether the

result page has changed since it was rated. Such information may be taken into

account when applying previous ratings to new searches. This information may

also be used to present to the user, a search result that may not be retrieved by

the search engine 20 in response to a future search query. In this regard, the

original sort rank of the search result prior to application of the user rating(s)

may also be stored in the records database 50.



[0093] The user ratings of the obtained search results are incorporated into

the relevancy score of the documents identified as search results that are

provided in response to a search query, hence affecting the final sort of the

documents identified on the search results field 106. Ratings from the user may

be given more influence over scores than ratings of the other users for the same

query. Thus, when an identified document is rated, its position in the listing

displayed on the search result field 106 can change immediately.

[0094] The changing of the ranking position of the rated document may be

attained by the user interface module 16 with, or without, special graphical

effects. Such graphical effects may cause the particular rated document to fade

out of its existing position in the listing of the search results field 106, and then

move and/or fade into its new position, with the user interface screen 100

scrolling as needed to keep in it in view of the user. Alternatively, the position

of the rated document can simply appear in the new location on the listing

displayed in the search results field 106 upon a subsequent search using a similar

or the same query. In still another alternative, the user interface module 16 may

be adapted to allow the user 6 to directly manipulate the location of a document

to a more appropriate position on the listing displayed on the search results field

106. This may be attained by click and drag operation customarily

accomplished using a mouse or other pointing device.

[0095] The user interface module 16 may further be implemented to allow

the user to view rated documents of a search result only when they are available

(either results that the user rated, or that all users rated, or both combined), thus

providing a bookmarking type of feature. In addition, all of the documents

identified through the search that are actually provided to the user 6 (i.e. which

pages were served) are preferably recorded and stored in the records database 50

to allow use in determining which documents that were not rated by the user,

were still possibly reviewed by the users, and which were not even looked at.



[0096] Furthermore, the search system 10 may be implemented with an

"Advanced User" setting wherein a more elaborate interface screen is provided

with various ancillary features and options and/or to allow the system more

computation time. For example, in one implementation, a second submit button

may be provided next to the submit button "Dig" 104, the second submit button

being marked "Dig Deeper" which informs the user that selection of the second

submit button provides a more advanced interface and options for performing

the search. The above described interface screens and features may be

implemented in such an advanced interface, or in the standard interface.

[0097] It should be apparent from the above discussion that the present

invention provides a computer implemented search method for electronically

searching documents, and providing a search result in response to a search

query. As described above, the search method includes receiving a search query

from a user that includes at least one search query term, electronically

identifying at least one alternative term for the at least one search query term,

electronically displaying the identified at least one alternative term for the user,

and electronically executing a search for electronic documents that satisfy at

least one of the search query term and alternative term. As explained, the search

is preferably executed based on the search query term and the alternative term

simultaneously. The alternative term is a synonym of the search query term, and

is preferably used in a same sense as the search query term is used in the search

query.

[0098] As also explained, the search method may include unselecting the

alternative term to indicate that the alternative term is not to be searched. In this

regard, the at least one alternative term may be a plurality of alternative terms,

and the search method includes searching for only a selected number of the

plurality of alternative terms, and displaying the selected alternative terms for

the user. Moreover, the method may include selecting alternative terms to be

searched, and unselecting alternative terms not to be searched. The search



method also includes displaying for the user, canonical sense, a domain

category, and/or part-of-speech in which the at least one search query term is

presumed to be used. In addition, the method includes displaying alternatives

that can be selected by the user.

[0099] Thus, it should be apparent from the above discussion that the present

invention provides a search system and method in which, through a user

interface, provides a reactive environment for enabling human users to greatly

facilitate expanding, correcting, and refining a search query that has just been, or

is about to be, submitted to the search engine of the search system. As can be

appreciated from the description above, the system and method present invention

increases recall while preserving, or even increasing precision. Importantly, the

search system and method of the present invention allows achieving better

search results in a shorter amount of time than would likely be attained by

manual search query expansion and refinement by the user.

[00100] In particular, the present invention greatly facilitates query refinement

by proposing alternative search terms to the user in a way that is convenient and

effective. Such proposed alternative search terms offer linguistically related, but

not always contextually relevant, synonyms, which makes approximate, but not

perfect, domain category and sense assumptions about a search query. The user

can then interact via the user interface as provided by the search system of the

present invention to indicate appropriate alternative search terms and respective

senses that can be used by the search engine to retrieve the desired search

results.

[00101] While various embodiments in accordance with the present invention

have been shown and described, it is understood that the invention is not limited

thereto. The present invention may be changed, modified and further applied by

those skilled in the art. Therefore, this invention is not limited to the detail

shown and described previously, but also includes all such changes and

modifications.



I/We claim:

1. A search system for searching for electronic documents, and providing a

search result in response to a search query, comprising:

a processor;

a user interface module adapted to receive a search query from a user,

said search query having at least one search query term;

a search engine that electronically searches for electronic documents that

satisfy said at least one search query term; and

a query processing module that identifies at least one alternative term for

said at least one search query term, and provides said at least one alternative

term to said user interface module for display to the user, and to said search

engine to search for electronic documents that satisfy said at least one alternative

term.

2. The search system of claim 1, wherein said search engine executes a

search based on said search query term and said alternative term simultaneously.

3. The search system of claim 1, further including a terms database having a

plurality of alternative terms for said search query term, said query processing

module retrieving said alternative term from said terms database.

4. The search system of claim 1, wherein said alternative term is a synonym

of said search query term, and is used in a same sense as said search query term

is used in said search query.

5. The search system of claim 1, wherein said user interface module is

adapted to allow said at least one alternative term to be unselected and removed

from searching by said search engine.



6. The search system of claim 1, wherein said at least one alternative term is

a plurality of alternative terms, and said query processing module is adapted to

provide only a selected number of said plurality of alternative terms to said

search engine for searching, and said user interface module is adapted to display

the selected alternative terms.

7. The search system of claim 6, wherein said user interface module is

further adapted to display additional alternative terms not provided to said search

engine for searching upon user's selection of a link, and to allow user to select

the displayed additional alternative terms to be provided to said search engine

for searching.

8. The search system of claim 1, wherein said user interface module is

adapted to display canonical sense in which said search query term is presumed

to be used.

9. The search system of claim 8, wherein said user interface module is

adapted to display alternative senses in which said search query term is used, and

to allow user selection of the sense.

10. The search system of claim 8, wherein said user interface module allows

user defined sense to be added to said search system for said search query term.

11. The search system of claim 1, wherein said user interface module is

adapted to display domain category in which said search query term is presumed

to be used.



12. The search system of claim 11, wherein said user interface module is

adapted to display alternative domain categories in which said search query term

is used, and to allow user selection of the domain category.

13. The search system of claim 1, wherein said user interface module is

adapted to display part-of-speecH in which said search query term is presumed to

be used.

14. The search system of claim 13, wherein said user interface module is

adapted to display alternative part-of-speech in which said search query term is

used, and to allow user selection of the part-of-speech.

15. A computer implemented search method for electronically searching

documents, and providing a search result in response to a search query,

comprising:

receiving a search query from a user, said search query having at least one

search query term;

electronically identifying at least one alternative term for said at least one

search query term;

electronically displaying said identified at least one alternative term for

the user; and

electronically executing a search for electronic documents that satisfy at

least one of said search query term and alternative term.

16. The search method of claim 15, further including executing the search

based on said search query term and said alternative term simultaneously.



17. The search method of claim 15, wherein said alternative term is a

synonym of said search query term, and is used in a same sense as said search

query term is used in said search query.

18. The search method of claim 15 further including unselecting the

alternative term to indicate that the alternative term is not to be searched.

19. The search method of claim 15, wherein said at least one alternative term

is a plurality of alternative terms, and said search method includes searching for

only a selected number of said plurality of alternative terms, and displaying the

selected alternative terms for the user.

20. The search method of claim 15, wherein said at least one alternative term

is a plurality of alternative terms, and said search method includes selecting

alternative terms to be searched, and unselecting alternative terms not to be

searched.

21. The search method of claim 15, further including displaying for the user,

canonical sense in which said at least one search query term is presumed to be

used.

22. The search method of claim 21, further including displaying alternative

senses in which said at least one search query term is used, and receiving user's

selection of at least one alternative sense.

23. The search method of claim 21, further including adding a new sense for

said at least one search query term.



24. The search method of claim 15, further including displaying for the user,

a domain category in which said at least one search query term is presumed to be

used.

25. The search method of claim 24, further including displaying alternative

domain categories in which said at least one search query term is used, and

receiving user's selection of at least one alternative domain category.

26. The search method of claim 15, further including displaying for the user,

a part-of-speech in which said at least one search query term is presumed to be

used.

27. The search method of claim 26, further including displaying alternative

parts-of-speech in which said at least one search query term is used, and

receiving user's selection of at least one of the alternative part-of-speech.

28- A computer readable medium with executable instructions for searching

for electronic documents, and providing a search result in response to a search

query, comprising:

instructions for receiving a search query from a user, said search query

having at least one search query term;

instructions for electronically identifying at least one alternative term for

said at least one search query term;

instructions for electronically displaying said identified at least one

alternative term for the user; and

instructions for electronically executing a search for electronic documents

that satisfy at least one of said search query term and alternative term.



29. The computer readable medium of claim 28, further including instructions

for executing the search based on said search query term and said alternative

term simultaneously.

30. The computer readable medium of claim 28, wherein said alternative term

is a synonym of said search query term, and is used in a same sense as said

search query term is used in said search query.

31. The computer readable medium of claim 28, further including instructions

for unselecting the alternative term to indicate that the alternative term is not to

be searched.

32. The computer readable medium of claim 28, wherein said at least one

alternative term is a plurality of alternative terms, and said medium includes

instructions for searching for only a selected number of said plurality of

alternative terms, and for displaying the selected alternative terms for the user.

33. The computer readable medium of claim 28, wherein said at least one

alternative term is a plurality of alternative terms, and said medium includes

instructions for selecting alternative terms to be searched, and instructions for

unselecting alternative terms not to be searched.

34. The computer readable medium of claim 28, further including instructions

for displaying for the user, canonical sense in which said at least one search

query term is presumed to be used.

35. The computer readable medium of claim 34, further including instructions

for displaying alternative senses in which said at least one search query term is

used, and for receiving user's selection of at least one alternative sense.



36. The computer readable medium of claim 34, further including instructions

for adding a new sense for said at least one search query term.

37. The computer readable medium of claim 28, further including instructions

for displaying for the user, a domain category in which said at least one search

query term is presumed to be used.

38. The computer readable medium of claim 37, further including instructions

for displaying alternative domain categories in which said at least one search

query term is used, and for receiving user's selection of at least one alternative

domain category.

39. The computer readable medium of claim 28, further including instructions

for displaying for the user, a part-of-speech in which said at least one search

query term is presumed to be used.

40. The computer readable medium of claim 39, further including instructions

for displaying alternative parts-of-speech in which said at least one search query

term is used, and for receiving user's selection of at least one of the alternative

part-of-speech.
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