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(57) Abréegée/Abstract:

System and method are disclosed for refining a semantic search query through large quantities of dynamically created concept
categories and their associated extracted values on a mobile device using only two filtering controls or buttons. The first filtering
control Is a Semantic Categorization Filter control and the second filtering control iIs a Semantic Categorization Selection control.
The user queries a semantic search engine using text or voice controls. The results returned to the user imply the full scope of
search results along with a dynamically created semantic categorization. The most relevant semantic categorization will be
considered as the pre-selected category in the Semantic Categorization Filter control along with a list of possible dynamically
created sub-categorizations and the Semantic Categorization Selection control will be pre-populated with other possible semantic
categorizations of the result set.
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(57) Abstract: System and method are disclosed for refining a semantic search query through large quantities of dynamically created
concept categories and their associated extracted values on a mobile device using only two filtering controls or buttons. The first fil -
tering control 1s a Semantic Categorization Filter control and the second filtering control 1s a Semantic Categorization Selection con -
trol. The user queries a semantic search engine using text or voice controls. The results returned to the user imply the full scope of
search results along with a dynamically created semantic categorization. The most relevant semantic categorization will be con -
sidered as the pre-selected category in the Semantic Categorization Filter control along with a list of possible dynamically created
sub-categorizations and the Semantic Categorization Selection control will be pre-populated with other possible semantic categoriza -
tions of the result set.
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Title of the Invention

Method and System for Refining a Scmantic Scarch on a Mobile Device

Cross-Reference to Related Applications

0001} The present patent application claims the benefits of priority of commonly
assigned U.S. Provisional Patent Application No. 61/449 911, entitled “Mcthod and
System for Refining a Semantic Scarch of a Mobile Device™ and filed at the United

States Patent and Trademark Office on March 7. 2011.

Field of the Invention

[0002] The present invention generally relates to systems and methods for refining

semantic searches through large volumes of unstructured and/or semi-structured data.

Background of the Invention

|0003] Various computer assisted search systems require that a set number of

categories or category hicrarchy be conccived based on the type of data that is being

delivered to the end user. This methodology. however, brings two important limiting

factors.

10004] First, on a mobile device, the visual frame within which a user needs to make

his selections is limited. A hierarchy of categories exceeding two levels generally

becomes cumbersome and removes valuable screen real-estate from the result set.

[0005] Second, it does not take into account the scarch context of the user. A
hierarchy imposed on the user might limit the ability of the user to find elements of
interest 1o the user. For example, a user might be more interested in a particular colour
of items as opposed to a range of prices. However, in a rigid hierarchy, the user might
be forced to make multiple scarches in each of the price ranges to find the list of

products which pertain to a particular colour (traversing up and down the category

hicrarchy).



10

15

20

25

30

CA 02827229 2013-08-13

WO 2012/119246 PCT/CA2012/000230

|0006] The following user/system dialog is representative of the conventional
approach to result refinement following a text search:

(0007} User: Search term is “shoes”:

[0008] System: Returns result list of all shoes and a list of pre-determined sub
categories;

[0009] System: Gives as sub-categories: “Men’s shoes, Women’s shoes or Children’s
shoes”

|0010] User: Sclects “Women’s shoes™

[0011] System: Returns result list of all “Women’s shoes™;

|0012] System: Gives a list of sub categories to “Women's shoes” such as “blue, red,

green’ or “athletic, high-heel or dress shoe™.

[0013] This example shows a linear approach to search refinement. It assumes that the
first element that a user wishes to search is by a sub-category showing men’s,
women’s or children’s shocs and immecdiatcly following that selection the user is
forced into another categorization (in this example “colour™). It is inflexible and does
not allow the user to search as they wish. A user looking for all shoes that are blue in

this case would have to traverse each major category first (men’s, women’s and

finally children’s) in order to sce all bluc shoes.

[0014] Though this approach could be tolcrable on a desktop or laptop computer or
when the number of products (or more generally items) is small, it is generally

cumbersome on a mobile device due to the limited information that can be displayed

due to the limited screen size.

[0015] These hierarchical approaches also tend to pre-define searchablc categories.

What this means in practical terms is that if someone typed a search term ‘shoes’ as in
the previous example and wanted to refine their search to find ‘blue leather shoes” but
the material listing did not form part of the hierarchy defined in the search, the user
would end up being limited to finding bluc shoes in the men’s, women’s and
children’s categories. The users would then be left to themselves to determine if the

shoes that they had found were indeed made of leather.
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0016} In view of the foregoing, there is a need for improved systems and methods for

refining the results of semantic searches, particularly on mobile computing devices.

Summary of the Invention

0017} The aforesaid and other objectives arc recalized by gencrally providing
system(s) and mcthod(s) which allow a user to casily refine and navigate through the
results of semantic searches using only two buttons or controls. Hereinafter, for the

sake of clarity, the system and method will be referred to as the “two-button

navigation interface”.

[0018} The two-button navigation interface is based on a semantic organization of the
words that can be scarched. This semantic organization is generally stored on at least

one semantic organization database that can be locally or remotely queried.

[0019] The two-button navigation interface is typically, though not necessarily, used
or invoked in the context of a scarch donc through a Web page or an application run
and displayed on a mobile computing device (“mobile device™) such as, but not

limited to, a smart phone, a tablet, a pocket computer, etc.

[0020] The two buttons of the two-button navigation interface are typically, though
not necessarily, soft buttons which are displayed on the display screen of the mobile
device and which can be engaged tactilely via the display screen (which i1s a
touchscreen). The two buttons can be positioned anywhere in the display screen of the

mobile device as long as they are clearly visible and accessible to the user. The two

buttons are also typically dynamic and reconfigurable as the search progresses.

[0021] The first and second buttons arc dynamically populated by a Semantic
Organizing Engine (SOE) upon receiving a search request. The SOE is. in turn, In
communication with the semantic organisation database (also referred to as an
ontology) which, as indicated above, contains all the words that can be searched for
(e.g. item, product, label, color, gender, brand, style, type, matenal, size, price,

quantity, etc.), and all the links between thesc words.
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[0022] Upon receiving a search request, the Web page or the application will transmit
a request to the semantic organisation database (SOD). The SOD will then return, to
the SOE, every words, and cvery links between these words, that are related to the

search request.

00231 The SOE will then analyze the words and the links returned by the SOD and

will structure them into an organized structure in which the words are organized into

categories and sub-categories.

[0024] Based on internal and/or external data (e.g. relative weight of certain
words/links, prior search data, etc.), the SOE will dctermine a main category among

all the organizced categories.

10025] Based on the organized structure, the SOE will then populate the first button,
also rcferred to as the Semantic Categorization Filter control, with the main category
and 1ts related sub-catcgorics, and will populate the second button, also referred to as

the Semantic Categorization Selection control, with the other categories.

[0026] Hence, aftcr having submitted a search query, the first button will display the
currently selected category, and the second button will display optional
categorizations which are sensitive to the current scarch context. These buttons, in

their collapsed state, generally take up very little display space which lends them to

use on a mobile device.

[0027] In typically though non-limitative embodiments, when the user presses on the
first button, the button will display a list of sub-categories, or child semantic

catcgorizations, from which the uscr can choose. Selecting a sub-category will

typically have three cffects.

[0028] The first effect is that the scope of the search result set will be narrowed to

only include results related to the selected sub-category.

10029] The second 1s that the first button (Semantic Categorization Filter control) will

be dynamically repopulated with a semantic category and its related sub-categories

.4 -
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which are related to the original scarch term plus the selected semantic category (and

any previously selected semantic categories).

[0030] Finally, the third effect 1s that the second button (the Semantic Categorization
Selection control) will be populated with other possible semantic categorizations

which are representative of a dynamic categorization of the current result sct.

[0031] The user can continue filtering on semantic concepts using thesc two buttons

or controls for as many semantic categorizations which are definable by the SOE

based on the SOD.

[0032] Undcrstandably, the categories are based on the semantic data present in the

SOD which can be dynamic and updated regularly.

[0033] By having only two buttons, the two-button navigation interface provides
cnough navigation flexibility while using only a limited portion of the screen of the
mobilc device. Also, the two-button navigation interface allows the end user to
quickly filter down search results by selecting thosc filtering attributes which are most

relevant to the search context of the user.

[0034] Typically, the data which are scarched and navigated through using the two-

button navigation interfacc have been semantically organized beforehand in the SOD.

10035] Other and further aspects and advantages of the present invention will be
obvious upon an understanding of the illustrative embodiments about to be described
or will be indicated in the appended claims, and various advantages not referred to
herein will occur to one skilled in the art upon employment of the invention in
practice. The features of the present invention which are believed to be novel are set

forth with particularity in the appended claims.
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Brief Description of the Drawings

|0036] The above and other objects, features and advantages of the invention will
become more readily apparent from the following description, reference being made
to the accompanying drawings in which:

10037] Figures 1A to 1C arc screenshots of an embodiment of a two-button
navigation interfacc in accordance with the principles of the present invention.

|0038] Figure 2 1s a schematic diagram illustrating an exemplary system
configuration.

[0039] Figure 3 1s schematic diagram illustrating an exemplary semantic organization.
|0040] I'igure 4 is schematic diagram illustrating an exemplary semi-structure
received by the SOE and an cxemplary organized structure outputted by the SOE.
[0041] Figures 5SA-7A and 5B-7B respectively illustrate the evolving two-button

navigation interface of Fig. 1 and the evolving organized structure of Fig. 4.
Detailed Description of the Preferred Embodiment

|0042] Novel method and system for refining a semantic search on a mobile device
will be described hercinafter. Although the invention is described in terms of specific
tlustrative embodiments, it is to be understood that the embodiments described herein

are by way of example only and that the scope of the invention is not intended to be

limited thereby.

[0043] In accordance with the present embodiment, a system and a method,
collectively referred to as the “two-button navigation interface”, provide a tool for
refining scmantic scarch query through large quantitics of dynamically created
concept categories and their associated extracted values using only two filtering

controls or buttons. In the present embodiment, the two-button navigation interface is
typically, though not necessarily, used or invoked in the context of a Web page or an
application run and displayed on a mobile computing device (“mobile device”) such

as, but not limited to, a smart phone, a pocket computer or a mobile tablet.

[0044] As the name implies, the two-button navigation interface typically comprises

only two buttons. As it will be best understood below, the first button is also referred

-6 -
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to as a Semantic Categorization Filter control while the second button is also referred

to as a Semantic Categorization Selection control.

10045] Reterring first to Figs. 1A to 1C, an example of an application run on a mobile
device 10 and invoking the two-button navigation interface 12 is depicted. As shown
in the figures, the interface comprises a search field 14, where the user can cnter a
scarch query, and. thereafler, the two buttons 16 and 18 of the two-button navigation
intertace. The search query typically compriscs a plurality of words. Notably, in the
present embodiment, the scarch field 14 and the two buttons 16 and 18 are not
displayed on the same screen. However, in other embodiments, the search field 14 and
the two buttons 16 and 18 could be displayced in the same screen. Also, in other

cmbodiments, the search query could be entered vocally or using a third party

application and thus, without the need for a search field 14.

[0046] In the present embodiment, the two buttons 16 and 18 are soft buttons which
can be engaged via the touchscreen of the mobile device 10. In another embodiment,

the soft buttons may be replaced by buttons located on the mobile device such as

hardware buttons for controlling the mobile device.

[0047] Referring now to Fig. 2, the two-button navigation interface 12, and thus the
mobile device 10, is configured to interact with both at least one semantic

organization databasc 20 (*SOD”) and at lcast onc semantic organizing cngine 30
(“SOE,’).

[0048] In the present embodiment, the SOD 20 is typically located on one or more
remote physical computer machines (not shown) accessible through a network or a

combination of networks 40 such as, but not limited to, the Internet, a cellular

communication network, a local area network. cic.

[0049] In another embodiment, the SOD 20 could be installed on the same physical
server as the SOE 30 as shown by 51. Also, though the SOE 30 has been described as
a remote entity, the SOE 30 may be installed on the mobile device having sufficient

physical capabilities, such as computing processing power, storage or physical
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memory, to manipulate the words and links received by the SOD 20. An example of

this configuration 1s exemplitied by the elliptic element 50 shown on Figure 2.

10050] Referring to Fig. 3, the SOD 20 contains a semantic organization 22 which
includes all the words and all the links between those words that can be scarch via the
two-button navigation interface 12 and that arc scmantically organized. The words
can represent any attribute such as, but not limited to, a name (of an item or product),
a label, a color, a gender, a brand, a style, a type, a material, a size, a price, a price
range, a quantity, a number, a qualifier, etc. For their part, the links between two
words represent the relation therebetween. Each rclation is typically rated or weighted

based on onc or many paramcters such as popularity, meaning or semantic value.

10051] For instance, if onc word is “shoc™ and the other word is “black™, then the link

from “shoe™ to “black” could be “color” and the link from “black” to “shoe” could be

“product”.

[0052] As best shown in Fig. 3, the semantic organization 22 can typically be
represented as a graph where the words are the nodes and the links are the arcs

between the nodes. Understandably, a word can be the origin and the destination of

several links.

[0053] Though the semantic organization 22 stored on the SOD 20 could be static, it

1s preferably dynamic in naturc as words and/or links arc dynamically added, rated,

weighted, deleted and/or modified.

[0054] As 1t will be better understood below, the role of the SOE 30 is to organize and

structure the subset of words and links returned by the SOD 20 upon receiving a

search query cntcred by the user.

[0055] Returning to Fig. 2, as the user enters and submits a search query, the scarch
query will be transmitted to the SOD 20 in order for the SOD 20 to determine if any

of the words and/or links of the semantic organization 22 stored therein matches or

are related to the search query. The SOD 20 will then output all the words and links
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which match and/or are related to the search query and will transmit them to the SOE
30.

[0056]) In the present embodiment, in order to limit the number of words and links
returned by the SOD 30 and also in order to improve the relevancy of the outputted
words and links, the words and/or the links of the semantic organization 22 can be
assigned weight which can then be uscd to determine if a word or a link is relevant

enough to the search query to be returned.

[0057] Referring now to Fig. 4, as indicated above, the SOE 30 will receive, as an
input, all the words and links which are matching or are related to the search query
cntered by the user. [owever, at this point, the words and links are still in a semi or

even unstructured form 32.

10058] The SOE 30 will then reorganize and structurc the words and links into a

hmerarchal structure 34 where catcgories and sub-categories have been determined

based on the words and links, and possibly on their weight.

[0059] In the present embodiment, the SOE 30 will assign one of the categories as the
main or most relevant category. This assignment can be determined based on internal

data (¢.g. data from previous similar searches, weights from the words/links, etc.)

and/or on cxternal data (e.g. data submitted by a third party).

|0060] The resulting structure 34 of categories and sub-categories will then be used to
populate the {irst and second buttons 16 and 18 of the two-button navigation interface
12. The rcsulting structure 34 may comprisc one or more main categories, one or

more sub-categories and one orc more attributes related to the semi or unstructured
form 32.

[0061] In the present embodiment, the SOE 30 will populate the first button 16, the
Semantic Categorization Filter control, with the main category and its related sub-
categories, and will populate the sccond button 18, Semantic Categorization Selection

control, with the other categories, such as, but not limited to, other main categories

and their related sub-categories, or attributes of a product or service.

.0 _
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[0062] Ilence, afier having submitted a search query, the user will have access to the
two buttons 16 and 18 which will have been dynamically populated with categories

and sub-categories semantically relevant to his search query.

[0063] At this point, if the user presses on the first button 16, i.e. the Semantic
Categorization Filter control, the first button 16 will drop down, expand or present the
onc or morc sclections to the user using any type of widget, and display all the sub-
categories assoclated with the category currently associated with the first button 16.

T'he user will then be able to select one of the sub-categories for further narrowing his

search.

[0064] If the user prefers to pursuc his scarch with a different category than the one
current assoctated with the first button 16, he only needs to press on the second button
18, 1.e. the Semantic Categorization Selection control. The second button 18 will then
drop down, expand or present the one or more sclections to the user using any type of

widget, and display all the other categories as determined by the SOE 30.

|0065] It the user selects one of the other categories, the SOE 30 will, in effect,
reorganize the structure 34 around the newly selected category but the size and
content of the structure 34 will generally not change. Then the SOE 30 will populate
the first button 16 with the newly selected category and its sub-categories. Still, the

category formerly associated with the first button 16 will remain available through the

second button 18.

[0066] However, when the user selects one of the sub-categories associated with the

first button, the effects are different.

[0067] Firstly, the scope of the search result sct will be narrowed to only include

results related to the sclected sub-category.

[0068] In that sense, the SOE 30 will reorganize the structure 34 around the selected

sub-category. Understandably, the categories and/or sub-categorics which are no

longer related to the selected sub-category will be removed in order to take into

- 10 -
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account the selection(s) of the uscr. Consequently, the structure 34 will change and
will typically becomc smaller or will be refined as somc formerly possible search
results would no longer be available due to the selection(s) of the user. The refined

structure 34 will allow the user to narrow his search.

10069] The SOE 30 will then dynamically populate the first button 16 with a new

category and its sub-categories, and will populate the second button 18 with other

categories.

10070] Ilence., as thc user selects categories and sub-categories using only the two
dynamically updated buttons 16 and 18, the SOE 30 dynamically reorganizes the
structure 34 1n response to the selection(s) of the user, and ultimately narrows the
search results until the uscr finds what he is looking for. Understandably, if the user
hinds that the initial search query was not adequate, he can always submit a new
search query and the process described above will occur anew, i.e. the two buttons 16
and 18 will be populated with new categories and sub-categories based on new words

and linked outputted by the SOD 20 and organized by the SOE 30.

[0071] Referring now to Figs. SA to 7B, a dynamic example of navigation though
search results using the two buttons 16 and 18 is illustrated. In the following example,

figures identificd as A will show the evolving two buttons 16 and 18 while figures

identificd as B will show the related evolving structure 34.

[0072] Referring first to Figs. S5A and 5B, the user will typically be prompted with a
search field 14 into which he can enter his scarch query. In the present example, the
application which prompts the search field 14 is for searching appliances and, as

shown in Fig. SA, the user enters “red” as an initial search query.

[0073] As 1s now understood, the search query “red” will be transmitted to the SOD

20 1n order for it to communicate back to the SOE 30 every words and cvery links

which are related to the search query “red”.

[0074] In the present example, the SOE 30 has reorganized the words and links
torwarded by the SOD 20 into the organized structure 34 shown in Fig. 5B. Moreover.
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in the present example, the SOE 30 has determined that the main category is “Model”
and has populated the first button 16 with “Model” and its related sub-categories

which are particular brands of appliances. For its part, the second button 18 has been

populated with the other categories.

[0075] Referring now to Figs. 6A and 6B, in the present example, the user is not
satisficd with the “Model” category determined by the SOF 30. Instead, he is looking
for dryers. Hence, the user presscs on the sccond button 18 which displays other
possible categories, one of which is the “Category” catcgory which refers to the
category of appliances. The user then selects the “Category” category. By sclecting
“Category” as the main category, the user has caused the SOE 30 to populate the first

button 16 with “Category” and its related sub-categories which are particular types of

apphanccs.
[0076] Then, the user selects “Dryer” as a sub-catcgory.

10077] Understandably, making such selections will cause the SOE 30 to reorganize
the structure 34 around the selections of the user. In the present example, as the user
has selected “Category™ and then “Dryer”, the SOE 30 will drop every categories,
sub-categories, and products which are no longer related to the selections of the user.
Hence, as shown in Fig. 6B, some categories, sub-categories, and products have
disappeared, such as “Washer”, “Maytag” and “Accessories” as these categories, sub-

catcgories have no related products, thereby narrowing the search results.

|0078] However, as shown in Fig. 6A, after “Dryer” has been selected as a sub-
category, the first button 16 has been automatically populated with the category
“Model™. Indeed, as the SOE 30 reorganizes the structure 34, the most relevant
catcgory, taking into account the search query “red” and the selcctions “category” and

“dryer” appears to be “Model”. Ience, the SOE 30 has updated the first button 16

accordingly.

[0079] Referring now to Fig. 7A and 7B, in the present example, the user does not

want to continue the search with “Model”. So the user presses on the second button 18

In order to have access to other categorics. The user then sclccts “Manufacturer” as
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the new category. Doing so causes the SOE 30 to populate the first button with the
category “Manufacturer” and its related sub-catcgorics which are different
manutacturers of dryers (and notably no longer simply of appliances). Then. as the

user selects “Electrolux” as a sub-category, all the red Electrolux dryers are listed for

review by the user.

[0080] Understandably, all the selections made by the user in Fig. 7A have caused the
SOF 30 to again rcorganize the structure 34 around the selections of the user. As can
be seen in Fig. 7B, as the uscr sclected “Manufacturer” and then “Electrolux”, the
SOLE 30 has dropped every categories, sub-categories, and products which are no

longer related to the selections of the user.

[0081] At this point, since there are only threc red Electrolux dryers to review, the
search results are much more manageable by the user. Also, and notably, the user has

been able (o reach these narrowed results using only the two buttons 16 and 18 which

are dynamically updated by the SOE 30.

[0082] Al this point, it is important to note that the pattern of sclections made by the
user can be used to update the semantic organization 22. For instance, the weight of

the Jink between “red” and all the “red dryers” may be slightly increased in response

to the aforementioned navigation.

|0083] Understandably, the more the semantic organization 22 is rich with words and

links between the words, the more the navigation with the two buttons 16 and 18 will

be rich and detailed.

[0084] The two-button navigation interface 12 in accordance with the principles of

the present invention provides a simple way to navigate in hundreds or even

thousands of results based on a secmantic search.

[0085] While illustrative and presently preferred embodiments of the invention have

been described in detail hercinabove, it is to be understood that the Inventive concepts

may be otherwise variously embodicd and employed and that the appended claims arc
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intended to be construed to include such variations except insofar as limited by the

prior art.
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Claims

1) A navigating interface system for navigating through search results returned

by a semantic organization upon receiving a search query and organized into

b categories and sub-categories, the interface system comprising a first user-
engageable control dynamically populated with one of the categories and the
sub-categories related to the one of the categories, and a second user-

engageable control dynamically populated with the other of the categories,

wherein a scope of the search results is responsive to a selection, by a user, of

10 one of the sub-categories related to the one of the categories which populate
the first user-engageable control, and to a selection, by the user, of one of the

other of the categories which populate the sccond user-cngageable control.

2) A navigating interface system as claimed in claim 1, wherein the first and

15 second user-engageable controls are responsive to a selection, by the user, of
one of the sub-categories related to the one of the categories which populate

the first user-engageable control, and to a selection, by the user, of one of the

other of the categories which populate the second user-engageable control.

20 3) A navigating interface system as claimed in claim 1, wherein the first and

second uscr-cngageable controls are soft buttons displayed on a mobile

computing device.

4) A navigating interface system as claimed in claim 3, wherein the mobile

25 computing device 1s a wireless mobile computing device.

5) A method to navigate through search results returned by a semantic
organization upon receiving a search query and organized into categories and
sub-categories, the method using an interface comprising a first user-

30 engageable control dynamically populated with one of the categories and the
sub-category related to the one of the categories, and a second user-engageable
control dynamically populated with the other of the categories, wherein a
scope of the search results is responsive to a selection, by a user, of one of the

sub-categories related to the one of the categories which populate the first

- 15 -
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user-engageable control, and to a selection, by the user, of one of the other of
the categories which populate the second user-engageable control, the method
comprising:
a) selecting one the sub-categories related to the one of the categories
using the first user-engageable control;
b) selecting one of the other of the categories using the second user-
engageable control;

c) repeating a) and/or b), as necessary, to narrow the scope of the search

results.

6) A method as claimed in claim 5, wherein the first and second user-engageable
controls are responsive to a selection, by the user, of one of the sub-categories
related to the one of the categories which populate the first user-engageable
control, and to a selection, by the user, of one of the other of the categories

which populate the second user-engageable control.

7) A method as claimed in claim 5, wherein the first and second user-engageable

controls are soft buttons displayed on a mobile computing device.

8) A method as claimed in claim 7, wherein the mobile computing device is a

wireless mobile computing device.

9) A system incorporating the principles of the invention as described

hereinabove.

10) A method incorporating the principles of the invention as described

hereinabove.
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