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GUI BASED WEB SEARCH

RELATED APPLICATION

[0001] This non-provisional patent application claims the
benefit of and priority to U.S. Provisional Patent Application
60/892,175, entitled “GUI based Web Search”, filed Feb. 28,
2007, which is incorporated by reference herein, in its
entirety.

BACKGROUND

[0002] Search enginetechnology has become quite popular
to help users seek information available on the Web. Most
users have been trained to become accustomed to the tradi-
tional search interface where a user submits a query to an
input textbox and a search engine returns a group of Web
pages organized in a list view. Given the list view, the user
typically needs to navigate through the returned list of Web
pages to find desired information.

[0003] The aforementioned conventional search experi-
ence has two major drawbacks. First, it is not easy for Web
users to specity their search intentions by term combination.
Sometimes a user can not generate a query correctly even
though the user is clear about what to search. Also, even if a
user is an expert in formulating search queries; the user may
refuse to submit complex queries because most search engine
users are lazy. The length of most search queries falls in the
range of 1.66 words. Moreover, the short queries often lead to
ahuge amount of search results since the system is difficult to
grasp the user’s true intention. Hence, the user has to refine
the queries by adding, deleting or modifying query terms
many times until they get the information they need. The
second drawback of conventional search engine design lies in
the presentation of search results. The typical solution is to
organize search results into a long list, where the list is
divided into many result pages. Although various search algo-
rithms have been applied to rank Web pages by their relevance
scores, it is quite often that the desired page is not ranked top
in the result list. Thus it can be quite time consuming for auser
to navigate through the search results one by one, and page by
page. Indeed, a study shows that 62% of search engine users
only click on the results contained in the first page. Thus, a
better user interface is desired to search and/or to present
search results.

SUMMARY

[0004] An exemplary computer implemented graphics-
based Web search system includes a search input control and
aresults presentation control where the search input control is
configured to receive user input to establish a relationship
between a query and one or more information tags associated
with search results provided by a search engine in response to
the query and wherein the results presentation control is con-
figured to re-order the search results in response to the rela-
tionship. Such a system allows a user to define and refine
search intent and enhance the user’s search experience. Vari-
ous other exemplary systems, methods, devices, etc. are also
disclosed.

DESCRIPTION OF THE DRAWINGS

[0005] Non-limiting and non-exhaustive examples are
described with reference to the following figures:

[0006] FIG. 1 is a diagram of an exemplary GUI arrange-
ment for a GUI based Web Search application (GWS);
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[0007] FIG. 2 is a diagram of an exemplary method for
manipulating a GWS application to refine search intent;
[0008] FIG. 3 is a diagram of an exemplary GUI that allows
a user to weight or express interest in search information
related to a query;

[0009] FIG. 4 is a diagram of an exemplary GUI that
responds to user expression of search intent by adjusting
rankings of search results;

[0010] FIG. 5 is a diagram of an exemplary GUI that allows
for loading historical information about a Web search or
searches;

[0011] FIG. 6 is a diagram of an exemplary GWS system
for reformulating a query and/or other action based at least in
part on expression of a user’s search intent;

[0012] FIG. 7 is a diagram of an exemplary method for
reformulating a search query and searching using the refor-
mulated search query;

[0013] FIG. 8 is a diagram of an exemplary method for
training a model and using the model to cluster information
(e.g., to cluster documents such as Webpages);

[0014] FIG. 9 is a diagram of an exemplary method for
static clustering;

[0015] FIG. 10 is a diagram of an exemplary method that
includes a feedback algorithm (see, e.g., the GWS system of
FIG. 6);

[0016] FIG. 11 is a diagram of an exemplary method for
outputting a list where adjacent nodes (e.g., clusters) are
similar in content;

[0017] FIG. 12 is a diagram of an exemplary method that
includes a maximum spanning tree algorithm;

[0018] FIG. 13 is a diagram of an exemplary intention
weighting method for re-ranking documents (e.g.,
Webpages);

[0019] FIG. 14 is a diagram of an exemplary Cartesian
coordinate mapping; and

[0020] FIG. 15 is a diagram of an exemplary computing
environment suitable for implementing various method
described herein.

DETAILED DESCRIPTION

[0021] As discussed herein, a GUI based Web Search solu-
tion, denoted as GWS, helps Web users easily express search
intentions and identify interested Web pages quickly. While
the GWS includes features specific to Web searches, the
technology can be applied to other types of searches. For
example, various features may be applied to data base
searches or other information searches.

[0022] As described in more detail below, two exemplary
GWS controls overcome some of the challenges faced by
traditional Web search technologies. One control is referred
to as “Smart Input” control (SI). SI is used by search engine
users to specify desired information. In various examples, SI
control is shown on the top of a user interface. Another control
is referred to as “Result Presentation” control (RP). In various
examples, RP control is used to present search results and can
be shown at the bottom of a GWS interface.

[0023] Some approaches to improve conventional searches
include query suggestion and result clustering. In query sug-
gestion, a search engine automatically suggests some candi-
date queries for end users. However, it is often hard for a user
to predict whether a new selected query will return good
results or not. Also, while it is common that user intention is
related to several suggested queries, most search engines only
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allow users to select one of the suggested queries. As a result,
for such limiting reasons, query suggestion has not been
proven very successful.

[0024] Another popular method is search result clustering,
which involves clustering search results into semantically
related groups where each group corresponds with a topic.
When using this technique, Web users need to first select the
cluster of interest and then navigate through the pages of that
cluster to find the desired information. If the pages are not
returned by original query, it is typically impossible for a user
to find it in any clusters.

[0025] FIG. 1 shows an exemplary GUI arrangement to
demonstrate how SI and RP, as well as other exemplary tech-
niques, can enhance searching and the searching experience.
In the example of FIG. 1, the Web browser interface 100
includes an address bar (e.g., http://www.msn.com), various
tools/menus (e.g., MN1, MN2, ... MNN) and a series of tabs.
For the selected tab, the interface includes an exemplary GUI
with a user input portion 110 and a results portion 120. The
user driven portion includes the aforementioned SI control
while the results portion includes the aforementioned RP
control. These two controls can provide a user with an
enhanced Web browsing experience.

[0026] An exemplary GWS method for a Web search can
involve an iterative process of manipulating the SI control in
the user input portion 110 and observing the output of the RP
control in the results portion 120. For example, after the SI
control receives an initial query submitted by a user, the GWS
can redirect the query to a commercial search engine. Infor-
mation tags can be generated from the search results and
organized along the SI control graphic, which is shown in a
half-moon (or crescent) configuration in the user input por-
tion 110. Top search results can be displayed using the RP
control 120 in a results portion 120 of the GUL

[0027] After browsing the tags to have some idea about the
search scopes, auser can drag the initial query term or graphic
(referred to herein as a query graphic, which may be simply a
text item, a simple object or a complex object) along a plu-
rality of information tags displayed by the SI control in the
user input portion 110 to thereby refine the user’s search
intention. During the dragging of the query graphic, the RP
control dynamically updates the results displayed in the
results portion 120 to reflect the changes in the user’s search
intention. The results displayed in the results portion 120 can
provide feedback to the user whereby the user may further
refine her intention or search. Further, based on the results or
results preview output by the RP control and displayed in the
results portion 120, a user will know whether she is operating
the SI control correctly. If the RP results are closer to the
desired information, the user can drop the initial query and the
GWS can issue a new query to the search engine, which may
be a conventional or other commercially available search
engine.

[0028] As described herein, an exemplary GWS can refine
and issue a user’s intention. In particular, a graphic can be
used to arrange information that allows a user to input infor-
mation that an exemplary GWS can use to issue and refine
user’s intention, intuitively and easily. Hence, an exemplary
GWS can provide for issuing and refining a user’s intention.
[0029] The example shown in FIG. 2 helps to describe how
an exemplary GWS can operate. For example, consider a user
named Peter who wants to find some designers to help
develop a project. In particular, Peter would like to find a
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vender company capable of providing design services to
design a graphic design, a logo design, etc.

[0030] Given Peter’s search as an example, a description
follows to illustrate how a user can interact with the two GWS
controls to find desired information. First, Peter enters a key-
word “Designer”, as shown in user input portion 110(0). In
turn, the GWS system automatically generates a set of key
phrases: “product design”, “logo design”, etc. and organizes
the key phrases into a continuous list. The GWS system then
renders the list items around a half-moon GUI control. The
generated phrases, referred to as information tags, can give
users an overview of the search scope and guide them to refine
their search intentions. When Peter finds some information
tags (e.g., “logo design”, “graphic design firm”, “graphic
design service”) that he interest him, he can then drag the
initial query “Designer” (i.e., the query graphic) in a manner
that establishes a relationship with one or more of these tags
(seeinput portions 110(1), 110(2) and 110(3)). As Peter drags
the query graphic around the information tags, the SI control
causes one or more of the information tags to be highlighted
and causes the RP control to re-rank the results and display
them in the display portion (see, e.g., the display portion 120
of FIG. 1).

[0031] Through use of the SI and RP controls, if Peter feels
that the results are a little closer to his intention, he can drop
the query at that point in the GUI of the user input portion 110.
Once dropped, the GWS system can generate a new combi-
nation query based on his intention and the information tags.
The new query can be input to the search engine (or engines)
and search results displayed using the RP control. Peter can
continue his drag and drop actions until he finds the desired
information. As explained further below, an exemplary GWS
system can also provide a GUT history to facilitate user navi-
gation to any intermediate step to refine the search (e.g.,
within user or system defined limitations).

[0032] FIGS. 1 and 2 show some aspects of an exemplary
GWS system. In particular, an exemplary GWS system may
include information tag features, intention generation fea-
tures, dynamic results preview features, and history manage-
ment features.

[0033] With respect to information tags, these can be gen-
erally considered a set of salient phrases that can be extracted
from pages returned by a search engine in response to an
initial query. The information tags generally summarize the
contents contained in the search results. Information tags can
be organized graphically, for example, along a half-moon
graphic (e.g., one by one in continuous form).

[0034] Concepts corresponding to the information tags are
intended to change along the half-moon, usually in a gradual
and logical manner. For example, the closer two tags are, the
more similar they are in concept, and vice versa. As already
mentioned, a user can drag an initial query (e.g., a query
graphic) along a series of information tags to refine the user’s
search intention.

[0035] Where display space is limited with respect to the
number of information tags (e.g., if the tag number “N” is
larger than 6), then the first X number of tags may be dis-
played while the remaining tags (N-X) may be displayed in
the upper tail of the half-moon and represented by a small
iconorother graphic (e.g., a few stars). A user may investigate
these tags by positioning a cursor on the tail of the half-moon
where, in turn, an information tag list appears (e.g., optionally
a scrollable list) to show the hidden tags. For example, if a
mouse cursor is hovered on the upper tail, the tags contained
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in this tail will be moved out and those already on the half-
moon will be moved into the lower tail one by one. This
configuration enables a user to interact with all possible infor-
mation tags to refine their search intention.

[0036] With respect to intention generation, when a user
drags the query graphic within a semi-circular space defined
by the inner semi-circle of the half-moon, a predetermined
number of information tags (e.g., the three most adjacent
information tags) can be selected and used to determine
search intention. As shown in FIG. 2, a series of concentric
semi-circles exist whereby each semi-circle can select a cer-
tain number of information tags.

[0037] By positioning a query graphic with respect to the
displayed tags, a user can select, for example, three tags to
thereby input intention information (see 110(3) of FIG. 2).
Similarly, when the query is dragged into the next semi-circle,
two adjacent tags can be selected for specifying user intention
while seeking desired information, which means that the user
wants to find logo designers and graphic design firm (see
110(2) of FIG. 2). When it is dragged to the inner semi-circle
of the half-moon or within the half-moon, a single adjacent
tag may be selected. For example, in the user input portion
110(1) of FIG. 2, the user inputs the intention of finding a logo
designer(s).

[0038] As described herein, an exemplary method includes
receiving search results responsive to a search query; based at
least in part on the search results, generating information tags
for graphical display adjacent to a control graphic configured
to receive user input to express a user’s search intent with
respect to one or more of the information tags; receiving user
input via the control graphic; and, based at least in part on the
received user input, ranking the search results.

[0039] As described herein, an exemplary system includes
a search input control that includes a mechanism for estab-
lishing a relationship between a query and a number of infor-
mation tags. For example, such a mechanism may rely on a
distance between a query graphic and at least one of the
information tags. As shown in various examples for a dis-
tance-based mechanism, a greater distance establishes a rela-
tionship between the query and a greater number of the infor-
mation tags and a lesser distance establishes a relationship
between the query and a lesser number of the information
tags. In other words, a distance can be used to express a user’s
search intent as being related to a particular number of graphi-
cally displayed information tags.

[0040] While various examples are shown as black and
white line drawings, an exemplary GWS may include mecha-
nisms that adjust or use color, shading, font size, etc. For
example, an exemplary method can include adjusting one or
more display characteristics of one or more information tags
in response to the receiving user input (e.g., movement of a
user cursor associated with an SI control). Such a mechanism
may adjust display color of one or more of the information
tags. In such a manner, color or other characteristics may
indicate to a user how the information tags will be weighted,
for example, in ranking the search results. Hence, red may
indicate heavy weighting and blue may indicate light or no
weighting.

[0041] FIG. 3 shows an example where an exemplary SI
control can allow a user to input information by dragging or
positioning a query graphic along the half-moon graphic (or
other suitable graphic). In this example, both the information
tags and the query position information can be used for refin-
ing the search intention. As mentioned above, the query posi-
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tion can be used to decide which information tag or tags are
used to specify the information needed. As described herein,
an exemplary SI uses distance between a query graphic and
one or more information tags to input a user’s tendency
towards one or more displayed information tags. As shown in
FIG. 3, although both “logo design™ and “graphic design
firm” tags are selected, the weight of “logo design” tag in user
input portion 310(1) is larger than “graphic design firm”,
which means the user cares more about “logo design” than
“graphic design firm”. Thus, Web users can easily generate
complicated search query by operating such an SI control. In
contrast, the user input portion 310(2) shows the weight being
shifted toward the information tag “graphic design firm”.
[0042] FIG. 4 shows how manipulation of the user input
graph 310 can cause the RP control to automatically update
the search results in the results portion 320. In particular, as
the query graphic is moved in the user input portion 310(1)
towards the information tag “logo designs™, the RP control
receives this input and causes an update and re-display of the
results in the results portion 320(1). For purposes of illustra-
tion of the relationship between input and output, arrows are
presented adjacent to indicate a change in the order of a search
result with respect to the intent of a user. Similarly, as the
query graphic is moved in the user input portion 310(2)
toward the information tag “graphic design firm”, the RP
control receives this input and causes an update and re-dis-
play of the results in the results portion 320(2). Further, a
measure bar may indicate the relevance of the results list item
(e.g., a Web page) with respect to the user input information
(e.g., 100% for a full bar).

[0043] As already mentioned, a RP control can provide for
dynamic result preview. For example, when a user drags-and-
drops a query graphic along a SI control graphic to refine the
search intentions, the corresponding search results can be
dynamically updated accordingly for a user’s preview. Thus,
a user can have some ideas about whether he is closer to the
desired information or is further away from it. This feature
has advantages over query suggestion click-and-look meth-
ods. Also, the drag-and-drop and result preview features
facilitates user review by allowing a user to quickly explore
the possible search scopes. Thus, the SI and RP controls can
help avoid the need to navigate through a long result list, as
typically required by conventional search engines and most
search result clustering systems.

[0044] With respect to history management, an exemplary
GWS system allows storage of prior inputs and optionally
associated results. Such a feature allows a user to easily go
back to an intermediate step for the purpose of refining search
intention. Further such a feature is useful in the case where a
user loses his way during the search activities (e.g., inter-
rupted by a phone call, lack of concentration, distracted by a
tangential thought, etc.).

[0045] FIG. 5 shows a history graphic 512(1) as associated
with a current search query in a user input portion 510(1). The
history graphic 512(1) is associated with information stored
in memory 530. Thus, if a user selects the history graphic
512(1), the user may navigate through the stored history. For
example, the user input portion 510(2) shows a search from a
prior point in time (t-1) where a history graphic 512(2) relates
to a yet prior search/intention history. In this example, the
history graphic is a smaller half-moon (or crescent) with a
search term (e.g., a query term) or other text or graphic, which
may be optional (i.e., the history graphic may be a simple
graphic with no other query term specific information).
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[0046] FIG. 6 shows various components of an exemplary
Graph-based Web Search system 600. The system 600 allows
a user 604 to take actions such as drag 630 and drop 640,
which, in turn, can reformulate a query 650. The system 600
includes a query 608, an action block 610 to get webpages
612 from a search engine, an information tag generation
block 620 that generates information tags 622, a function 624
to combine information tags 622 with information from auser
drag action 630 where the function can re-rank results 634, a
function 642 to combine information for re-ranked results
634 with information from a user drop action 640 and the
query reformulation block 650 to reformulate a query based
on, for example, results of the function 642. As shown in FIG.
6, the function 642 can also direct information to a function
660 that integrates user feedback. FIG. 7 shows an exemplary
method 700 that explains how the GWS system 600 operates.

[0047] The exemplary method 700 commences in an initial
search results block 704, for example, where a search engine
retrieves a list of Web pages in response to a user inputting a
term, terms, a phrase, etc. In this example, the initial query is
labeled “oq”. The method 700 continues in a generation block
708 that generates information tags based on the search
results where the information tags are labeled ntl, nt2, etc. A
rendering block 712 renders the information tags, for
example, in the form of a continuous list suitable for display
using a SI control graphic such as the half-moon of FIGS. 1-4.

[0048] Once the method 700 displays one or more of the
information tags, the user can input further information
regarding intent. Such information is then used in a genera-
tion block 716 to generate new information tags (nt'l, nt'2,
etc.). The new information tags are used in a reformulation
block 720 that reformulates a search query. Various tech-
niques can be used to formulate a new search query and the
block 720 shows a particular equation or criterion for such a
formulation. According to the method 700, once a new search
query has been formulated, a search block 724 causes a search
engine(s) to perform a search using the reformulated search
query. Hence, a user can improve search results in an effort to
find desired information.

[0049] Thus, as described herein an exemplary method may
include the following actions:

[0050] (1) Getting a list of search results, including their
snippets, from a general search engine;

[0051] (2) At the beginning, the information tags are
extracted from the search results returned in the first step.
After the users finish refinement of their information needs
and conduct the dropping operation, both users’ preference
and the search results will be integrated for generating new
information tags.

[0052] (3) Rendering information tags to a continuous list.
The purpose of this step is to organize the information tags to
smoothly change in concepts. When users hover the mouse
cursor over the SI control, the search scope will also gradually
change accordingly. This is very feasible for users to refine
their search intention;

[0053] (4) When user drops the query, we assume results
previewed on RP control are more relevant to user’s search
intention than those displayed in the previous preview. These
results are used as feedback information for generating new
information tags;

[0054] (5) When user drops the mouse cursor, the search
query will be reformulated and sent to general search engine
to get new results. Suppose the original query is oq, the terms
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contained in the selected information tags are nt1,nt2 . . . ntn,
then the new query is constructed according to a formula or
criterion or criteria; and

[0055] (6) The above actions are repeated until the desired
information is found.

[0056] In an exemplary GWS system, various algorithms
can be used to help generate information tags. Such algo-
rithms may extract and rank salient phrases from a group of
documents returned by a search engine. Each salient phrase
may correspond to a cluster of documents and the phrase may
be used as a cluster name.

[0057] FIG. 8 shows an exemplary method 800 for cluster
generation. In a provision block 804, human labeled training
data is provided. A training block 808 follows that uses the
data for regression model training. An assignment block 812
assigns documents to relevant salient phrases to form candi-
date clusters. A generation block 816 generates final clusters
by merging or otherwise handling the candidate clusters.
[0058] The exemplary method 800 can automatically learn
a regression model from human labeled training data for
extracting salient phrases. As explained, documents can be
assigned to relevant salient phrases to form candidate clus-
ters, and the final clusters can be generated by merging these
candidate clusters. Each document can belong to more than
one cluster.

[0059] FIG. 9 shows an exemplary method of a static clus-
ter algorithm 900. In an assignment block 904, the method
900 assigns a salient phrase for each cluster to initial infor-
mation tags for user browsing. Thus, a salient phrase for each
cluster is used as initial information tags for user browsing. In
a rendering block 908, the method 800 renders information
tags in a continuous list using similarity between clusters as a
criterion. While the term “continuous” is used, it can be
appreciated that such a list may be in another form whereby a
user input graphic can arrange the terms such that user input
can be received to establish a relationship between user intent
with respect to a search and the various information tags. A
re-rank block 912 re-ranks search results within each cluster
according to a user’s preference, as indicated by user input,
which may occur through a query dragging operation (e.g.,
manipulating a query graphic in a user input portion of a user
interface).

[0060] The static method 900 does not consider the user
feedback information. In other words, in the method 900, the
clusters will not change no matter what user inputs. Hence,
FIG. 10 shows a feedback algorithm where user feedback can
be used, particularly feedback on user intent.

[0061] FIG. 10 shows three main operational blocks 1010,
1020 and 1030. The block 1010 pertains to detection of user
feedback where dropping a query graphic can (1) detect
search results of interest and/or (2) determine clusters for
re-ranking. The block 1020 pertains to similarity where, for
each salient phrase “s”: (1) similarity between “s” and a
number of “top” documents (e.g., Web pages) may be deter-
mined and/or (2) similarity between “s” and one or more
selected clusters may be determined. The block 1030 pertains
to a final score that is determined using a salient score value,
a similarity cluster value and/or a similarity document value.
In a particular example, all three of these values are used to
calculate a final score. Further, one or more weights may be
used, as illustrated by the equation that appears in block 1030
(see, e.g., weights o, [ and v).

[0062] Thus, according to the feedback method 1000 of
FIG. 10, an algorithm may be used to integrate user feedback
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information with a user’s search intention. Accordingly, as
discussed above, results displayed using an RP control can be
updated dynamically when a user drags an input query
graphic associated with a SI control. For example, once auser
drops the query, an exemplary GWS system assumes that the
user identified more relevant information. At shown in the
block 1010, two kinds of feedback can be obtained: 1) the
search results user is interested in and 2) the clusters used for
re-rank. In a subsequent run of information tag generation
(e.g., next iteration), for each salient phrase “s”, the GWS
system can determine two similarities: 1) the similarity
between “s” and the top “Y”” documents and 2) the similarity
between “s” and one or more selected clusters. A final score
may be calculated per block 1030, for example, where the
coefficients take on appropriate values (e.g., a=0.3, p=0.3
and y=0.4, as determined through trials).

[0063] In the block 1020, similarity can be calculated by
using a vector space model. For example, the assumption may
be that the salient score for each phrase is no longer deter-
mined only by the information in the result set. User feedback
can also contribute to the selection of salient phrases, espe-
cially where the top “Z” documents (e.g., top 10 documents)
are implicitly confirmed by user’s drop operation (or other
action).

[0064] FIG. 11 shows an exemplary method for list genera-
tion 1100. The method 1100 commences in a provision block
1104 that provides a vector space model. A calculation block
1108 calculates a content similarity matrix for clusters. For
example, the following equation may be used:
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where ¢, and c; are vectors of two cluster centroids. The
method 1100 then, in action block 1112, treats each cluster as
a node and treats similarity between two clusters as a weight
of a corresponding edge. A construction block 1116 con-
structs a full link graph 1116 and a generation block 1120
generates a constrained maximum spanning tree. The method
1100 then outputs a list where adjacent nodes are similar in
content.

[0065] FIG. 12 shows an exemplary method 1200 for a
constrained maximum spanning tree (CMST). The method
1200 commences in a sort block 1204 that sort the edges of a
full link graph “G” in descending order by weights (e.g.,
similarity between clusters). A provision block 1208 provides
an initially empty sub-graph “S” of full link graph “G”. A
connection block 1212 connects nodes as for each edge “E” in
sorted order using the following actions: (a) Let vl and v2
denote the two endpoints of E; (b) If (v1 and v2 are discon-
nected in S) AND (the degrees of v1 and v2 are both less than
2), add E to S; and (c) Repeat the loop until all nodes are
connected. A return block 1216 then returns the sub-graph
“S”.

[0066] An exemplary method uses a minimum spanning
tree that differs from a conventional minimum spanning tree
in that it is ensured that the degree of each node is no more
than 2 in the final graph. Thus, by such a technique a list
whose adjacent nodes are similar in contents can be gener-
ated.

[0067] With respect to intention weighting, an exemplary
drag-and-drop operation enables a user to easily refine her
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search intention. As shown in FIG. 13, an exemplary intention
weighting algorithm 1300 can be used to help re-rank current
search results. According to the method 1300, a transform
block 1304 transforms a search GUI space to a coordinate
system, if it is not already defined according to a suitable
coordinate space. In the example of FIG. 13, the search GUI
may be transformed or mapped to a Cartesian coordinate
space.

[0068] Once a coordinate system is established, a calcula-
tion block 1308 calculates distances between the query (e.g.,
query graphic) and the selected information tags (e.g.,
selected by manipulating the query graphic). Another calcu-
lation block 1312 calculates intention weights according to a
suitable formula (see, e.g., equation of block 1312). An
assignment block 1316 then assigns a weight for each infor-
mation tag to its corresponding cluster. A re-ranking block
1320 then re-ranks the search results (e.g., the documents)
using a suitable formula (see, e.g., equation of block 1320),
which uses the weights and original rank scores in a cluster.
Ofnote, a document in a search result can belong to more than
one cluster.

[0069] After re-ranking, a new top “10” list of results may
be displayed using a RP control. In such an example, a user’s
experience is similar to browsing a book: once a user finds
some chapters of interest, she can drop the query and drill
down to read more. In this way, a user can gradually approach
what she expects to find.

[0070] As described herein, an exemplary method (e.g.,
implemented at least in part by a computing device) includes
displaying information tags generated from ranked search
results responsive to a search query; receiving drag informa-
tion from a user dragging a graphic relative to the displayed
information tags; responsive to the drag information, re-rank-
ing the search results; receiving drop information from a user
dropping the graphic; and, in response to the drop informa-
tion, reformulating the search query.

[0071] FIG. 14 shows an exemplary Cartesian coordinate
system and positions that represent a query graphic and infor-
mation tags 1400. As already mentioned, an exemplary
method may transform a half-moon graphic into Cartesian
coordinate system and calculate the distances between the
query and the selected information tag or tags. Where two
information tags, stl and st2, are selected, their distances
from the initial query (e.g., the query graphic) can be denoted
by dl and d2 respectively, as shown in FIG. 14.

[0072] Various exemplary user interfaces are presented
herein, which include, at least, a half-moon, information tags
along a half-moon, two half-circles inside a half-moon and a
textbox in the center of an internal half-circle.

[0073] FIG. 15 shows various components of an exemplary
computing device 1500 that may be used to implement part or
all of various exemplary methods discussed herein.

[0074] The computing device shown in FIG. 15 is only one
example of a computer environment and is not intended to
suggest any limitation as to the scope of use or functionality
of'the computer and network architectures. Neither should the
computer environment be interpreted as having any depen-
dency or requirement relating to any one or combination of
components illustrated in the example computer environ-
ment. Various exemplary method, mechanisms, etc., may be
implemented, in part or in whole, by a computing device or
equipment in a computing environment.

[0075] With reference to FIG. 15, one exemplary system
for implementing an exemplary web search mechanism (e.g.,
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GUI, etc.) includes a computing device, such as computing
device 1500. In a very basic configuration, computing device
1500 typically includes at least one processing unit 1502 and
system memory 1504. Depending on the exact configuration
and type of computing device, system memory 1504 may be
volatile (such as RAM), non-volatile (such as ROM, flash
memory, etc.) or some combination of the two. System
memory 1504 typically includes an operating system 1505,
one or more program modules 1506, and may include pro-
gram data 1507. This basic configuration is illustrated in FIG.
15 by those components within dashed line 1508.

[0076] The operating system 1505 may include a compo-
nent-based framework 1520 that supports components (in-
cluding properties and events), objects, inheritance, polymor-
phism, reflection, and provides an object-oriented
component-based application programming interface (API),
such as that of the NET™ Framework manufactured by
Microsoft Corporation, Redmond, Wash.

[0077] Computing device 1500 may have additional fea-
tures or functionality. For example, computing device 1500
may also include additional data storage devices (removable
and/or non-removable) such as, for example, magnetic disks,
optical disks, or tape. Such additional storage is illustrated in
FIG. 15 by removable storage 1509 and non-removable stor-
age 1510. Computer storage media may include volatile and
nonvolatile, removable and non-removable media imple-
mented in any method or technology for storage of informa-
tion, such as computer readable instructions, data structures,
program modules, or other data. System memory 1504,
removable storage 1509 and non-removable storage 1510 are
all examples of computer storage media. Thus, computer
storage media includes, but is not limited to, RAM, ROM,
EEPROM, flash memory or other memory technology, CD-
ROM, digital versatile disks (DVD) or other optical storage,
magnetic cassettes, magnetic tape, magnetic disk storage or
other magnetic storage devices, or any other medium which
can be used to store the desired information and which can be
accessed by computing device 1500. Any such computer
storage media may be part of device 1500. Computing device
1500 may also have input device(s) 1512 such as keyboard,
mouse, pen, voice input device, touch input device, etc. Out-
put device(s) 1514 such as a display, speakers, printer, etc.
may also be included. These devices are well know in the art
and need not be discussed at length here.

[0078] Computing device 1500 may also contain commu-
nication connections 1516 that allow the device to commu-
nicate with other computing devices 1518, such as over a
network. Communication connection(s) 1516 is one example
of communication media. Communication storage media is
typically embodied by computer readable instructions, data
structures, program modules, etc. Other forms of communi-
cation media include wired media such as a wired network or
direct-wired connection, and wireless media such as acoustic,
RF, infrared and other wireless media.

[0079] Various modules and techniques may be described
herein in the general context of computer-executable instruc-
tions (or processor-executable instructions), such as program
modules, executed by one or more computers or other
devices. Generally, program modules include routines, pro-
grams, objects, components, data structures, etc. for perform-
ing particular tasks or implement particular abstract data
types. These program modules and the like may be executed
as native code or may be downloaded and executed, such as in
avirtual machine or other just-in-time compilation execution
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environment. Typically, the functionality of the program
modules may be combined or distributed as desired in various
embodiments.

[0080] One skilled in the relevant art may recognize, how-
ever, that the techniques described herein may be practiced
without one or more of the specific details, or with other
methods, resources, materials, etc. In other instances, well
known structures, resources, or operations have not been
shown or described in detail merely to avoid obscuring
aspects of various exemplary techniques.

[0081] While various examples and applications have been
illustrated and described, it is to be understood that the tech-
niques are not limited to the precise configuration and
resources described above. Various modifications, changes,
and variations apparent to those skilled in the art may be made
in the arrangement, operation, and details of the methods and
systems disclosed herein without departing from their prac-
tical scope.

1. A computer implemented graphics-based Web search
system comprising:

a search input control; and

a results presentation control,

wherein the search input control is configured to receive

user input to establish a relationship between a query
and one or more information tags associated with search
results provided by a search engine in response to the
query and wherein the results presentation control is
configured to re-order the search results in response to
the relationship.

2. The system of claim 1 further comprising a feature to
formulate a new search query based at least in part on the
relationship.

3. The system of claim 1 wherein the system issues and
refines a user’s intention.

4. The system of claim 1 wherein the relationship com-
prises a distance between a graphic and one or more of the
information tags.

5. The system of claim 1 wherein the relationship com-
prises a relationship defined by a Cartesian coordinate sys-
tem.

6. The system of claim 1 wherein the search input control
comprises a half-moon graphic.

7. The system of claim 1 wherein the search input control
comprises a mechanism for establishing a relationship
between the query and a number of the information tags.

8. The system of claim 7 wherein the mechanism com-
prises a distance between a query graphic and at least one of
the information tags.

9. The system of claim 8 wherein a greater distance estab-
lishes a relationship between the query and a greater number
of the information tags and wherein a lesser distance estab-
lishes a relationship between the query and a lesser number of
the information tags.

10. A method, implemented at least in part by a computing
device, the method comprising:

receiving search results responsive to a search query;

based at least in part on the search results, generating

information tags for graphical display adjacent to a con-

trol graphic configured to receive user input to express a

user’s search intent with respect to the information tags;
receiving user input via the control graphic; and

based at least in part on the received user input, ranking the

search results.
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11. The method of claim 10 further comprising displaying
the control graphic, the information tags adjacent to the con-
trol graphic and the search results.

12. The method of claim 10 further comprising displaying
the ranked search results in response to receiving the user
input via the control graphic.

13. The method of claim 10 further comprising repeating
the receiving user input via the control graphic and repeating
the ranking.

14. The method of claim 10 wherein the ranking occurs
dynamically with respect to the receiving.

15. The method of claim 10 further comprising adjusting
one or more display characteristics of one or more of the
information tags in response to the receiving.

16. The method of claim 15 wherein the adjusting com-
prises adjusting display color of one or more of the informa-
tion tags.

17. One or more computer-readable media comprising
computer-executable instructions to perform the method of
claim 10.
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18. A method, implemented at least in part by a computing
device, the method comprising:

displaying information tags generated from ranked search

results responsive to a search query;

receiving drag information from a user dragging a graphic

relative to the displayed information tags;

responsive to the drag information, re-ranking the search

results;

receiving drop information from a user dropping the

graphic; and

in response to the drop information, reformulating the

search query.

19. The method of claim 19 further comprising receiving
ranked search results responsive to the reformulated search
query.

20. One or more computer-readable media comprising
computer-executable instructions to perform the receiving
drag information, the receiving drop information and the
reformulating of claim 18.
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