
(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Organization

International Bureau
(10) International Publication Number

(43) International Publication Date WO 2014/105399 Al
3 July 2014 (03.07.2014) W P O P C T

(51) International Patent Classification: (81) Designated States (unless otherwise indicated, for every
G06F 9/50 (2006.0 1) H04N 21/466 (20 11.0 1) kind of national protection available): AE, AG, AL, AM,
H04L 29/08 (2006.01) AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,

BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
(21) International Application Number: DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,

PCT/US2013/073796 HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
(22) International Filing Date: KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,

' December 2013 (09.12.2013) MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,

(25) Filing Language: English SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM,

(26) Publication Language: English TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM,
ZW.

(30) Priority Data:
61/747,560 31 December 2012 (3 1. 12.2012) US (84) Designated States (unless otherwise indicated, for every

13/769,462 18 February 2013 (18.02.2013) US kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,

(71) Applicant: MOTOROLA MOBILITY LLC [US/US]; UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
600 North US Highway 45, Libertyville, Illinois 60048 TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
(US). EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,

MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,(72) Inventors: MARTENS, Johannes Peter Wilhelm,; 33
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,Camp Street, San Francisco, California 941 10 (US).
KM, ML, MR, NE, SN, TD, TG).MCLAUGHLIN, Michael D.,; 15 19 Hummingbird Place,

San Jose, California 95 129 (US). Published:

(74) Agents: WATANABE, Hisashi David et al; 600 North — with international search report (Art. 21(3))
US Highway 45, Libertyville, Illinois 60048 (US).

(54) Title: PREDICTIVE SELECTION AND PARALLEL EXECUTION OF APPLICATIONS AND SERVICES

- , Ι - ¾ l
1 1

o (57) Abstract: User input (105) is entered or selected, and in response, the user input (105) can be analyzed to determine a charac -
teristic of the user input (105). The characteristic can describe the format, type, or content of the user input (105). The user input
(105) can be further analyzed to determine a category with which the user input (105) is related. In response to the determined cat -

o egory, a set of predetermined or dynamically determined relevant applications (140) can be determined. The set of the relevant ap
plications (140) can be based on user preferences, crowd-sourcing, and advertisements. The set of applications (140) can then be ex

o ecuted in parallel, using the user input (105) as input, such that results from the application (140) are obtained quickly without user
additional user input (105). The relevance of the results of the applications (140) can be determined, and versions of the results can
be displayed to a user in a ranked order according to the relevance of the results.



PREDICTIVE SELECTION AND PARALLEL EXECUTION OF

APPLICATIONS AND SERVICES

BACKGROUND

[0001] With the proliferation of small, but powerful, portable computing devices,

there has been an explosion of specialized applications and services that take

advantage of the high performance network connectivity, location determination,

cameras, and general computing power of such devices to provide timely and useful

information to users for a wide range of purposes and situations. Although the

abundance of choices of applications and services has provided users with a myriad of

options and created a highly competitive marketplace, it has also created user

confusion and a certain level of stasis with respect to the number of applications and

services of which users are aware and actually use on a regular basis with any degree

of success or efficacy.

[0002] In the mobile communication and computing arena, users can download and

install small specialized applications, or "apps", to their individual portable

computing devices, e.g., smart phones, tablet computers, laptop computers, etc., to

perform specific functions or engage in particular activities. Such functions and

activities range from playing games and sharing photographs to banking and finding

real estate properties. As used herein, the term application may refer to any type of

standalone or Internet connected application, program, or subroutine executed in any

layer in the computing environment, e.g., in the operating system, in the middleware

layer, or as a top layer application. Due to the specific-purpose and atomic-nature of

such stand-alone and Internet-connected applications, many real-world scenarios

require a user to launch and use multiple applications and/or services to complete a

real-world task, e.g., make a reservation for dinner at a restaurant and invite friends to

the dinner.

[0003] In one example, a user might receive an email or short messaging service

(SMS) message from a friend recommending or suggesting dinner at a particular

restaurant. To read reviews of the restaurant to help the user decide if he/she would

like to try the suggested restaurant, the user would need to either remember or copy



the name of the restaurant, exit the email or SMS message application, and launch a

restaurant review application, such as YELP®, that the user may know about or use

on a regular basis. After reading the review in the restaurant review application, the

user may then want to look at the location using a map application to determine where

the restaurant is located. To look up the location, the user must exit the restaurant

review application and launch a map application, at which point, the user may have to

reenter or paste in the name or address of the restaurant. Once the user determines that

he/she may want to try the restaurant, he/she may want to make a reservation at the

restaurant using a restaurant reservation application, such as OpenTable®. To make

the reservation, the user would need to exit the map application, launch the

reservation application, and yet again, paste or enter in the name of the restaurant.

Once the reservation is made, the user may wish to invite friends to join him/her at the

restaurant via email. To do so, the user would have to exit the reservation application,

launch the email application again, and compose an email with all the information

discovered in each of the previously opened (and exited) applications manually.

[0004] While the above scenario is possible with conventional mobile computing

operating systems and applications, such systems require that the user know the name

of each application, the function and capabilities of each application, and know how

to quickly launch the application from the user interface of his/her mobile computing

device. Not only are such systems awkward and arduous to use to perform various

everyday functions, such systems can also hinder, and in some scenarios prevent, a

user from discovering new and useful applications or services already installed on, or

otherwise available to, his/her mobile computing device. If the user does not know

that an application exists for particular function, and does not actively go looking for

it using a search engine, then it is unlikely that such a user will learn about or

otherwise be exposed to the functionality and capabilities of various new applications

and services.

BRIEF DESCRIPTION OF THE DRAWINGS



[0005] FIG. 1 is a block diagram of a system for predictive and parallel execution of

applications, according to various embodiments of the present disclosure.

[0006] FIG. 2 is a block diagram of a predicative application selector, according to

various embodiments of the present disclosure.

[0007] FIG. 3 is a flowchart of a method for predictively providing applications

with parallel execution, according to various embodiments of the present disclosure.

[0008] FIG. 4 is a flow chart of a method for automatically providing ranked results

from predictively provided applications in response to text input, according to various

embodiments of the present disclosure.

DETAILED DESCRIPTION

[0009] Described herein are techniques for systems and methods for predicting, and

executing in parallel, applications for accomplishing real-world tasks, in response to

text input and other indications of user context. In the following description, for

purposes of explanation, numerous examples and specific details are set forth in order

to provide a thorough understanding of particular embodiments. Particular

embodiments as defined by the claims may include some or all of the features in these

examples alone or in combination with other features described below, and may

further include modifications and equivalents of the features and concepts described

herein.

[0010] Various embodiments of the present disclosure include methods, executed

by an electronic device 103, that can include receiving user input, such as , voice

data, or image data, via a first application, analyzing the user input to determine a

characteristic of the user input, and, in response thereto, determining an associated

category based on the characteristic. The associated category categorizes the user

input according to one or more predetermined categories. Such embodiments can also

include, determining a set of applications based on the associated category, where

applications in the set of applications are determined to be relevant applications into

which the user input can be input and are different from the first application, and



wherein the associated category categorizes the user input according to one or more

predetermined categories. Related embodiments can also include executing the set of

applications, where the user input is available as an input to the set of applications.

[0011] Other embodiments of the present disclosure include non-transitory

computer-readable storage media containing instructions that, when executed, control

a processor of a computer system to be configured for receiving user input, such as

text data, voice data, or image data, via a first application, analyzing the user input to

determine a characteristic of the user input, and determining an associated category

based on the characteristic of the user input. The determined associated category

categorizes the user input according to one or more predetermined categories. Such

embodiments can also include determining a set of applications based on the

associated category, wherein applications in the set of applications are determined to

be relevant applications in which the user input can be input and are different from the

first application. The associated category categorizes the user input according to one

or more predetermined categories. Related embodiments can also include executing

the set of applications, wherein the user input is available as an input to the set of

applications.

[0012] Various other embodiments of the present disclosure include an apparatus

that can include one or more computer processors and a non-transitory computer-

readable storage medium containing instructions, that when executed, control the one

or more computer processors to be configured for receiving user input, such as text

data, voice, data, or image data, via a first application, analyzing the user input to

determine a characteristic of the user input, and determining an associated category

based on the characteristic of the user input. The associated category categorizes the

user input according to one or more predetermined categories. In related

embodiments, the instructions can further control the processors for determining a set

of applications based on the associated category, wherein applications in the set of

applications are determined to be relevant applications in which the user input can be

input and are different from the first application, and executing the set of applications,

wherein the user input is available as an input to the set of applications.



[0013] Various embodiments of the present disclosure include a method, performed

by a computing system, or other electronic device 103, for predictively determining

and executing in parallel various relevant applications for accomplishing various tasks

in response to internal and external contexts. Internal contexts can include text entered

and/or selected using a user interface of an electronic device 103, such as a smart

phone or tablet computer, as well as historical or trending usage of electronic device

103, e.g., a listing of recently launched applications or operating system level actions

and tasks. External context can include a time or date, as well as physical geographic

or relative location of the electronic device 103 and/or the user. As used herein the

term "application" can refer to any program or service executed locally in an

electronic device 103 or locally tethered device, or remotely in another computer

system connected to the electronic device 103 by one or more electronic

communication media.

[0014] In response to user input, such as a selection of text displayed by one or

more active applications on a display device of an electronic device 103, various

embodiments of the present disclosure can analyze the characteristics of the selected

text to determine the structure and/or format of the user input. For example, such

analysis can include recognizing that the selected text is referring to a time or date or

a name. For example, the phrase, "the day after tomorrow," can be analyzed to mean

an actual date on the calendar relative to the day on which an email or SMS message

containing the phrase was received or relative to the current date and time. Similarly,

such analysis can also include recognizing selected or entered text as being a name, an

address, a business, or other commonly known or used vernacular term. While many

of the embodiments described herein are described in reference to the user input

including text data, user input can include any type of data. For example, in addition

to text data, voice data, voice recognition data, image data, video data, and any

combination of thereof, can be included in the user input.

[0015] The initial analysis of the text data can also include executing an initial local

query or search on data stored locally on the electronic device 103 to determine any

direct matches with the text data. For example, an electronic device 103, such as a

smart phone, can execute the query or search on the data associated with locally



stored contacts, SMS text messages and/or email messages. If the search results in a

direct match, or a large number of matches, then various embodiments of the present

disclosure can determine that the text is highly relevant to the user and may determine

the applications used to access the locally stored matching data on the electronic

device 103 should be presented to the user in a list of potentially relevant results.

[0016] While, or after, the initial analysis is performed, various other embodiments

of the present disclosure include querying or searching local and/or remote category

databases to determine a category with which the text might be associated. For

example, the text may include the title of a movie, therefore a search of the category

databases can determine an associated category of the text data is "movies" or "movie

titles." Based on the determination of a category, various embodiments of the present

disclosure can determine a predetermined and/or dynamically determine a set of

various potentially applicable or relevant applications. Such sets of applications can

be based on user preferences, crowd source opinions, advertisement space sales, and

other factors that might indicate that a particular application might be applicable or

helpful with respect to the particular category determined to be associated with the

text.

[0017] Some or all of the applications determined to be associated or potentially

relevant to the determine category can be executed in parallel. In response to running

separate applications, various embodiments of the present disclosure can receive the

results from the applications asynchronously, i.e., in the order in which results are

returned or completed. In related embodiments, the results from the set of applications

can be analyzed to determine the relevance of the results based on the strength of the

results and/or other contexts of the user or the electronic device 103. The results from

the set of applications can then be ranked according to the determined relevance of the

results and displayed to the user according to the ranking. Such displays can include a

link or other control operable by the user to launch the related application or view a

more complete version of the results.

[0018] FIG. 1 illustrates a diagram of a system 100 for predictively determining sets

of applications for parallel execution in response to one or more contexts, such as text

data or location, according to various embodiments of the present disclosure. As



shown, system 100 can include an electronic device 103 that includes a results engine

109, coupled to text selector/input device 105, display/UI device 107, and network

interface 150. Electronic device 103 may include a smartphone, tablet device, laptop,

set-top box, watch, eye-glasses, or other computer systems. In one embodiment, the

results engine 109 can be coupled to network/cloud 160 through network interface

150. In such embodiments, the results engine can communicate with services 190 and

application support services (application services) 180 coupled to the network/cloud

160.

[0019] Services 190 can include remotely hosted websites or search engines that

can be accessed using a general purpose or non-specialized application, such as a web

browser. Accordingly, services 190 can include backend processes that, in response to

receiving input from the electronic device 103, perform various functions to generate

results that are accessible via one or more universal or platform-agnostic computer

readable languages, such as hypertext markup language (HTML). In contrast,

application support services 180 can include remotely hosted backend applications

and services that can be accessed using specialized applications. Such specialized

applications can be locally executed on the electronic device 103 and may include

user interfaces, security or encrypting functionality, or other specialized functionality

that is specific to or required for accessing results or other information from an

associated application support service 180. For example, a banking application

associated with a particular bank or financial institution can include proprietary

encryption routines for encrypting and/or verifying the credentials of a user before a

user can access financial information from the particular bank or financial institution.

Similarly, a mapping or navigation application associated with a particular map

database can include a specialized reader for decoding proprietary compressed map

data stored in the map database.

[0020] In yet other embodiments, results engine 109 can be coupled, via network

interface 150 and network/cloud 160, to remote category database 170. In some

embodiments, the results engine 109, text selector/input device 105, display/UI device

107 can be embodied in a combination of software, firmware, and hardware in one or

more electronic devices 103. In related embodiments, the electronic device 103 can



locally execute applications 140, using a local processor and memory. Such memory

can include volatile and non-transitory computer readable media in the electronic

device 103.

[0021] Text selector/input device 105 can include various types of standardized or

specialized computer-user interface devices, such as touchscreens, keyboards,

computer displays, voice (microphone/speaker), cameras, keyboards, proximity

sensors, mice, styli, etc. In related embodiments, the text selector/input device 105

can include a graphical user interface (GUI) generator for displaying a GUI on the

display device/UI 107. Such GUIs can include various types of text selection tools

that a user can operate to indicate a selection of text displayed on device/UI device

107. In such embodiments, the text displayed on the device/UI device 107 can be

generated by an active or a background application being run on electronic device

103. In other embodiments, the text selector/input device 105 can include a

connection to one or more external applications that provide text data as output.

[0022] Network interface 150 can include various types of network interface cards

and transceivers for communicating with the network/cloud 160. Accordingly, the

network interface 150 and the network/cloud 160 can be configured to communicate

with one another over various types of electronic communication protocols including,

but not limited to, Wi-Fi, general packet radio service (GPRS), global system for

mobile communications (GSM), enhanced data rates for GSM evolution (EDGE), 3G,

4G, 4G long-term expansion (LTE), worldwide interoperability for microwave access

(WiMAX), Ethernet, the Internet, and other wireless and wired electronic

communication protocols. In such embodiments, the network interface 150 and

cloud/network 160 can allow electronic communication between the results engine

109 and services 190, application services 180 and the remote category database 170.

In such embodiments, the services 190, application services 180, and remote category

database 170 can be hosted and/or executed as a combination of software, firmware,

and hardware in one or more remote server computers. Accordingly, the services 190,

application services 180, and remote category database 170 can be, or be included in,

memory or memory portions of remote computers or server computers.



[0023] In some embodiments, the results engine 109 can include a number of

subcomponents or subroutines including, but not limited to, application selector 110,

applications handler 120, and a results handler 130. Application selector 110,

applications handler 120, and results handler 130 can be processors, or components of

processors in the electronic device 103. In such embodiments, the application selector

110 can receive a selection of text from the text selector/input device 105. In response

to receiving the text, the application selector 110 can analyze the characteristics of the

text. Such analysis of the received text can include analyzing the structure, format,

and content of the text. For example, the application selector 110 can determine that

the selected text includes various types of data including, but not limited to, dates,

names, locations, telephone numbers, websites. In such embodiments, the application

selector can locally determine the type or format of the text. The application selector

110 can then send a command to the application handler 120 to execute a number of

local applications 140. For example, the application selector 110 can instruct the

application/service handler 120 to execute searches on local data stored on the

electronic device 103, such as email messages, SMS messages, contact lists, address

books, etc. In other embodiments, the application selector 110 can send a data request

message the can include the text data to remote category database 170, via the

network interface 150 and/or the network/cloud 160.

[0024] In such embodiments, the remote category database 170 can include a

relational database of words, terms, key words, phrases, titles, names, etc. with

specific categories that can categorize all or some of the text data received by the

application selector 110. For example, the application selector 110 can receive the

title of the movie. In situations in which the application selector 110 may not be able

to determine locally that the random string of words in the text data indicates a movie

category, remote category database 170 might recognize that some portion of the text

data includes a movie title, and in response, send a response message to the

application selector 110 indicating that the text data includes the context of the movie.

[0025] Once the application selector 110 analyzes or otherwise determines a

particular category associated with the text data received from the text selector/input

tool 105, the application selector 110 can determine a set of applications relevant to



the category. Such sets of applications can include predetermined or dynamically

determined sets of applications.

[0026] The application selector 110 can send a command message to the

application/service handler 120 that includes instructions for executing the determined

sets of applications. The application/service handler 120 can then execute the sets of

applications using some or all of the selected or received text data as input. In some

embodiments, the applications service handler 120 can execute each of the local

applications 140, remote services 190, and application support services 180 in

parallel, thus reducing the amount of time to receive the results from the applications.

The application/service handler 120 can both asynchronously receive the results from

each of the local and remote applications and send the results to the results handler

130. Results handler 130 can receive results from the various local and remote

applications, determine the relevance of the results, and then rank the results

according to the determined relevance of the results.

[0027] The functionality of the application selector 110 will now be discussed in

more detail in reference to FIG. 2 . As shown, application selector 110 can include a

number of subcomponents such as text analyzer 210, text categorizer 220, and

application matcher 230. The text analyzer 210 of the application selector 110 can

receive text data from the text selector/input device 105. The text analyzer 210 can

include a structure analyzer 2 11 and local data analyzer 213. The structure analyzer

2 11 can determine, based on a number of factors including, but not limited to, format,

structure, syntax, etc. various characteristics of the input text data. For example the

structure analyzer can determine whether the text data includes a telephone number, a

conference call dial-in code, a date or time indication, an address, a social network

identifier (social network ID), a postal tracking code, a barcode, a QR code, a

URL/URI website address, an email address, a name, or other common or expected

data type or format. The text analyzer 210 can also include the local data analyzer

213. In response to analysis performed by the structure analyzer 2 11, the local data

analyzer 213 can determine whether or not to perform a search or query on locally

stored data. The locally stored data can include tables and or data stores of contacts,

calendars, email messages, social network feeds, and any other type of locally stored



data specific to the electronic device 103 or a user of electronic device 103. The local

data analyzer 213 can send commands to the operating system of electronic device

103 and/or another application 140 to perform the necessary searches or queries on

the locally stored data. In response to the searches or queries, the local data analyzer

213 can receive a number of results for locally stored data that match the content of

the text data. Such results can include indications of matching locally stored data that

can be used in various embodiments of the present disclosure to indicate or weight a

rank or relevance of the particular result.

[0028] When the text analyzer 210 completes the initial analysis of the text data, it

can send the received text to the text categorizer 220. The text categorizer 220 can

categorize the text using a number of local and remote functions, applications,

services or other tools. In some embodiments, the text categorizer 220 can include a

listing of predetermined local user preferences 221 and remote user preferences 223.

In such user preferences 221 and 223, a user of the electronic device 103 can list a

number of categories that should be considered for all text sent to the application

selector 110. In embodiments that include remote user preferences 223, the remote

user preferences 223 can be accessed on a remote data store or downloaded from the

remote data store to a memory in the electronic device 103. For example a user can

store a listing of categories that includes restaurants and movie titles as categories that

other components and functions of the application selector 110 can reference for

selecting sets of relevant applications. In this way, the user can specifically guarantee

that a specific category will be considered whenever text is input into various

embodiments of the present disclosure. In related embodiments, when entering or

selecting text to input into the application selector 110, a user may dynamically select

a listing of commonly used for recently used categories that might be relevant to the

particular text. For example, while or after selecting text displayed on the display

device of a smart phone, the text categorizer 220 can display a number of potential

categories that the application selector 110 should consider in further processing of

the text data. For instance, after a user selects a name of a person, the text selector 110

can display a number of choices of categories that the user commonly uses with

reference to names, such as celebrities, actors, contacts, etc. The text categorizer 220



can then determine that the user preferred category should be considered when

categorizing the text.

[0029] In some embodiments, the text categorizer 220 can reference, or otherwise

access, the local and/or remote category database 225 and 227. Such category

databases can include correlations between various words, terms, phrases, and other

types of text data with generalized or specific categories. Such category databases can

be maintained by the user of electronic device 103 or a remote service or website, or

developed using various types of search engines and/or crowd sourced data mining

services. Once the categorizer 220 determines one or more corresponding or related

categories for the text data, it can send the determined categories to application

matcher 230.

[0030] In response to the received categories from the text categorizer 220, the

application matcher 230 can match the categories to one or more sets of previously or

dynamically determined relevant applications. In some embodiments, the application

matcher 230 can also consider the location 231 of the electronic device 103. For

example, the application matcher 230 can request a location from a location

determination system or device in electronic device 103, such as a global positioning

system (GPS) device. In such embodiments, the determined location of electronic

device 103 can be used to customize the application determined to match the

particular category of text data.

[0031] In various embodiments, the application matcher 230 can include local and

remote category-application mapping databases 232 and 233. The remote category-

application mapping database 233 can be accessed over one or more networks and/or

downloaded to the electronic device 103. Either or both of the category-application

mapping databases 232 and 233 can be accessed to determine one or more sets of

predetermined applications that are potentially relevant to the determined categories.

[0032] In various other embodiments, the application matcher 230 can use crowd

sourced information 234 to determine applications that might be relevant to the text

data and/or categories. For example, application matcher 230 can access crowd

sourced information 234 on one or more social media networking sites or application

marketplaces to determine which applications users have previously found to be



helpful and/or relevant with respect to the text data and/or category. Crowdsourcing

can include a process that outsources tasks or information collection to a distributed

group of people. Crowdsourcing can include gathering information or task results

from an undefined group of users rather than a specific user or entity.

[0033] In yet other embodiments, the application matcher 230 can include behavior

source information 236. The behavior source information 236 can include historical

and or recent user behavior information that can indicate the category of the text. For

example, behavior source information 236 can include information regarding how a

user of the electronic device 103 was previously looking at entertainment options, and

in particular looking at movie times using one or more movie review applications.

Such information can be used by the application matcher 230 to customize and or

augment any determined set of applications in response to the categories. For

example, if the user was recently using a specific movie review application, such

information can be stored or reflected in behavior source information 236. Thus, if the

text categorizer 220 determines that the text involves a movie title, then the

application matcher can add the recently used movie review application to the set of

applications determined by the aspects of the application matcher 230.

[0034] Once the application matcher 230 has determined a set of applications, it can

send a request to the application handler 120 to execute the set of applications. In

some embodiments, the request sent by the application matcher 230 to the application

handler 120 can include a set of application names and/or identifiers. The application

handler 120 can then prepare corresponding commands or requests to local

applications 140 or remote applications 190 and any and all supporting services for

such applications, i.e., the backend processes for providing data or results to the local

and remote applications.

[0035] In response to the command or request to the applications, the application

handler 120 can receive the results from each of the applications. In some

embodiments, application handler 120 can then forward the results to the results

handler 130. The results handler 130 can then determine the relevance of each of the

results 240. In response to the determined relevance of each of the results, the results

handler 130 can receive information from the text analyzer 210 indicating the



existence of data that matches the text data in a local memory or data store of

electronic device 103. If there is data in the local memory or data store that matches

the text data, then the results handler can include a link to the data or the local

application that services that data, in a listing of the results from the other applications

190 or 140.

[0036] In related embodiments, the results hander 120 can analyze the results 240

returned from the set of applications to determine the relevance of the results. In some

embodiments, the results handler 130 can determine corresponding relevance scores

based on results. Based on the relevance scores, the results handler can rank the

results for display to a user.

[0037] Once the results are received by the results handler 130, links to the

application, a preview version of the results, or some combination thereof, can be

displayed to the user. The application selector 110 can monitor the user's interaction

with the list of ranked results to determine whether the user selects or views one or

more of the ranked results, i.e., whether the user launches one or more of applications

that returned the results in order to view the full version of the results.

[0038] FIG. 3 is a flowchart of a method 300 for predicting potentially relevant

applications in response to a given context of the user or electronic device 103. In

some embodiments, the context of the user or the electronic device 103 can be

determined using text data. In such embodiments, the method 300 can begin by

receiving text from one or more applications or users in action 310. In response to

receiving the text, various embodiments of the present disclosure include

automatically performing the remainder of the actions of method 300. In such

embodiments, the steps of method 300 can be performed automatically, or as a

background process in an electronic device 103, in response to receiving the text and

without additional user input.

[0039] In some embodiments, one or more characteristics of the received text can

be determined in action 320. Determining the characteristics of the received text can

include analyzing the format, content, structure, syntax, or context of the text. For

example, the application selector 110 can determine that the text is of a specific

format, e.g., a name, an address, the date, time, or other expected or frequently used



format of information. In other embodiments, the application selector 110 can

interpret or translate the content of the text to determine actual or inferred meaning

from the text. For example, a phrase in German can be translated into a phrase in

English or any other language.

[0040] The determination of the characteristic of the text can then be used to

analyze the content of the text in action 330. Analyzing the content of the text can

include determining the meaning of individual words, terms, phrases, or keywords,

etc., in the text data. In some embodiments, analyzing the contents of the text can also

include determining defined meaning, implicit meaning, inferred meaning, and

explicit meaning of the text data. Such meanings can then be used to match the text

data to general or specific concepts or topics.

[0041] In response to the analysis of the content of the text, a category with which

to match the text data can be determined in action 340. In related embodiments, more

than one category for a particular set of text can be determined. For example, the text

may include keywords such as "shopping" and "electronics." Such text, depending on

the determined meaning, can be associated with categories such as shopping for

electronics, electronic devices 103 for shopping, shopping on the Internet, etc. In

some embodiments, the categories that are determined to match the text can be

identified by various systems and formats of category identifiers. Such category

identifiers can include, but are not limited to, category numbers, category titles, or

category descriptions.

[0042] In related embodiments, a local or remote category database can be queried

or accessed. Such category databases can include specialized databases or services

specifically designed to relate words, phrases, and keywords in text with various

categories. Various category databases can be designed to include both predetermined

and dynamically determined categories for various text based on a number of factors

including, but not limited to, explicit definitions, iterative consumer or user feedback,

dictionaries, thesauruses, crowdsourcing data, etc.

[0043] In some embodiments, the application selector 110 can ask for user feedback

to find to or clarify the categories with which the text should match. In reference to

the example discussed above regarding the terms "shopping" and "electronics" in the



text, the application selectorl l O can generate a prompt to a user to clarify which of

the multiple categories a user might find to be the most useful. For example, the

application selector 110 can prompt the user to select from the categories of shopping

for electronics, electronic devices 103 for shopping, or shopping on the Internet.

[0044] With the category matched to the text, the category can be matched to one or

more sets of applications determined to be relevant or useful in action 350. In some

embodiments, a category-application match database that includes various

associations between categories and applications can be accessed. Such category-

application databases can include entries that associate one category with multiple

applications. Accordingly, text that is determined to match with multiple categories

match the multiple applications that are determined to be associated with the multiple

categories. In some embodiments, each category can be associated with a set of

applications. In other embodiments, each category can be associated with a listing of

application identifiers. In any of such embodiments, the applications associated with

any given category can be predetermined by user, a search engine, a specialized

service, or other entity having insight regarding which applications might be useful

for particular category. Accordingly, multiple local and remote resources can be

accessed for determining the sets of applications that might be relevant to a user who

is interested in a particular category.

[0045] In action 360, any or all of the applications that are determined to match the

categories associated with the text data can be executed. In some embodiments, it is

advantageous for matching applications to be run in parallel in order to decrease the

amount of time required to receive the results from the applications. In such

embodiments, commands to execute each of the applications can be issued

simultaneously or in rapid sequence (nearly simultaneously) in response to receiving

the single instance of the text. Executing any or all of the applications determined to

match the category or the text data can occur without further user interaction or

additional user input. Accordingly, the applications can be run automatically and

quickly in order to provide a user with as many options of relevant results as possible.

Such features of various embodiments of the present disclosure are particularly

advantageous over conventional information navigation systems which require a user



launch each application that the user may know to be applicable, enter the text data,

and then wait for the results from each particular application in series. By executing

any or all of the sets of matching applications, embodiments of the present disclosure

can be significantly faster and more effective than the iterative process of launching,

executing, and receiving results from multiple applications separately. In addition, the

embodiments of the present disclosure can be significantly more convenient to the

user, because such embodiments can be performed or implemented in background

processes and performed automatically in response to receiving text data and in the

absence of additional user input.

[0046] In response to executing the applications, the results from each of the

applications can be received in action 370. Due to the differences in execution and or

retrieval time of the local and remote applications, the results from each of the

applications can be received asynchronously. Accordingly, the results from each of

the applications can be received at different points in time. In action 380, the results

from each of the applications can optionally be sent to results handler to determine the

relevance of each result and a possible ranking in which the returned results will be

displayed to the user.

[0047] FIG. 4 is a flowchart of a method 400 for improving user interactions with

various electronic devices 103, according to various embodiments of the present

disclosure. Accordingly, FIG. 4 also shows a data flow among the various actions or

processes of electronic device 103 according to various embodiments of the present

disclosure. In block 410, electronic device 103 can receive text as input. In some

embodiments, receiving text as input can include receiving an indication of a selected

piece of text. In other embodiments, receiving the text as input can include

performing voice recognition on voice input into the electronic device 103. In such

embodiments, a voice recognition application can be executed on real time voice data

or on digital and analog recordings of voice data.

[0048] In yet other embodiments, the text data can be embedded in an image or

image data displayed on a display device of the electronic device 103. In such

embodiments, optical character recognition (OCR) operations, and other text

extraction operations, can be performed to extract the text data from the image data.



For example, some applications perform their own image rendering and do not output

text data to the operating system, the graphics engine, or the display. In related

embodiments, the image output to the display of electronic device 103 can be

captured using various techniques for print-screens or screen captures. Once the

image of the screen is captured, the text extraction operation can be performed to

extract text that can be input for block 410.

[0049] In another embodiment, electronic device 103 may be equipped with a

camera device that can be used to capture an image of a scene that includes text

information, e.g., a photograph of a book, a photograph of a street sign, a photograph

of a storefront sign. Additionally, photographic and video sources (e.g. from a gallery,

from a website such as YouTube™, Facebook™, etc.) can be viewed on the electronic

device 103 and those images (scenes) can be used as a "captured image". Once the

image is captured, various text extraction operations can be performed to extract the

real world text data directly from the captured image. Extraction of the text and other

data from analysis of information and images displayed on the electronic device 103

can occur continuously or in real time, such as in a background operation. Analysis

of all or some of the information displayed on a display device of the electronic

device can occur automatically or in response to user input to analyze the information

on the display. Such text or other information can then be received as input in block

410.

[0050] Once the text data is determined, it can be sent to block 415. In block 415,

the text data is analyzed to determine the character of the text data. Various aspects of

the text data, including the character of the text data, can be analyzed to determine

what kind of information might be included in the text data. For example, the text data

can be determined to include a phone number, a time or date, a name, an address, or a

social media login identifier. If the analysis of block 415 determines that the content

of the text data includes information that might be found in data stored locally on the

electronic device 103, or in another device local to the location of electronic device

103, such as secondary or ancillary display, control, or input device, the text data can

be sent for analysis in block 417. The secondary or ancillary display, control, or input

device can include devices, such a wristwatch or glasses connected through a local



wired or wireless connection to the electronic device 103 to share user input/output,

information, computing resources, or networking resources. For example, the

secondary display and control device and electronic device 103 can include a

wristwatch having its own display, microphone/speaker and user interface (e.g. voice

activated, touch-screen activated, etc.) that is connected to a smartphone via a short-

range Bluetooth data connection.

[0051] In block 417, a search can be performed on the local data. Such local data

can include local client data including information regarding locally stored contacts,

calendar entries, call logs, email, SMS messages, etc. The determination of matching

data stored locally on electronic device 103 can be used in later processes to

determine or weight the relevance of the results returned from various applications.

[0052] Once the initial analysis of the input text data is complete, the actual text can

be sent to block 420 to determine a category that matches the text. The determination

of a category can be based on information in text-category database 170 where the

text is determined to match terms such as, keywords, phrases, or titles, with

categories. For example, if the input text data is determined to be a name, the analysis

of the actual text can determine the text is associated with a celebrity, movie star,

politician, and/or be associated with the name of a book or a movie. At 427, various

embodiments of the present disclosure can use both locally stored and remotely

hosted text-category databases that can be created, maintained, or augmented by the

user of the local electronic device 103 and/or other users or entities.

[0053] Once one or more categories that match the text are determined, the text

categories can be sent to block 425 to determine an initial set of relevant applications

that have been predetermined or dynamically determined to be potentially relevant to

the determined category. In some embodiments, the determination of the initial set of

potentially relevant applications can be based on a search of one or more databases of

category-application databases at block 435. Such databases can be stored locally on

electronic device 103 and/or hosted on a remote server accessible over one or more

communication standards. In related embodiments, each of the category-application

databases can include a listing of associated categories applications based on a

number of factors at block 437. The factors can include input from various forms of



data including, but not limited to, crowd sourced information, user preference

information, user's history of the electronic device 103, content associated with the

user, as well as other objective information such as time, location, and date.

[0054] In related embodiments, the initial set of potentially relevant applications

can be determined in view of paid advertising. For example, in consideration of the

user's recent use of electronic device 103, which can include the user's location,

recent search engine searches, recently run applications, as well as any other

potentially relevant information, new and previously uninstalled or unused

applications that may be potentially relevant to the category or input text can be

suggested and or automatically run to return results that use the text data as input. For

example, a user may have recently used a navigation application on his or her smart

phone to find directions to a local hardware store. Once the user is determined to be in

the parking store of the hardware store, and the electronic device 103 has determined

that the user is walking in the parking lot toward the store, various embodiments of

the present disclosure can use such information for informing the determination of the

initial set of potentially relevant applications. In such embodiments, if the user or an

application inputs or otherwise indicates a selection of text data regarding a particular

material or tool that might be found in the hardware store, block 435 can be used to

suggest an application that might be downloaded and/or executed on the user's

smartphone to help him/her find what he/she is looking for in the hardware store. For

example, the particular hardware store to which the user is walking might have

published an application specific for that hardware store. Such an application might

show the user where various materials and tools are located within the store.

Similarly, manufacturers of items in the store can also use such user specific

information to advertise or provide applications to the user in response to the user's

situation (e.g. location near or in the store) or to the entry of specific text data or in a

combination of these factors.

[0055] Just as the text can match with one or more categories, the matched sets of

potentially relevant applications can match with multiple categories. Accordingly, the

initial set of potentially relevant applications can include multiple subsets of

applications associated with multiple categories. The sets of potentially relevant



applications can then be presented to the user either as a choice to operate or execute a

particular application in other embodiments, some or all of the entire sets of the initial

sets of potentially relevant applications can be executed automatically without further

user input in block 430. Such embodiments can thus provide the user with a set of

results from each of the applications using the text data as input without the user

manually executing each of the applications with the text data as input. Block 430 can

also include receiving the results for each of the applications simultaneously in a

single message or asynchronously as each of the applications provide the results. In

particular the results from executing the applications using the text data as input can

be sent to block 440 to determine the relevance of the results. To determine the

relevance of the results, the results can be analyzed to determine the strength of the

results. In some embodiments, the strength of the results can be determined by various

functions that generate a related relevance score. In such relevance score operations,

the higher the relevance score, the more relevant results.

[0056] In related embodiments, at 440, the relevance of the results can be

determined in consideration of various factors. Such factors can include, but are not

limited to, the results from the analysis of the input text data in blocks 415 and 417 in

view of the locally stored data on electronic device 103. For example, if the results

from a social media networking search application return the same results of a

person's name found in context data stored in electronic device 103, then those results

might be determined to be highly relevant. The factors can also include weighting

values based on information from crowdsourcing information, user preferences, user's

history, user's context, as well as advertisement space. For example, an operator or

service provider providing services to the electronic device 103 implementing various

embodiments of the method 400 can sell priority listing rights to an advertiser such

that the results from their application can be determined to be highly relevant with

respect to the matched category or text data.

[0057] Results from various applications can be ranked according to determine

relevance results. The results, along with a link or other control for invoking or

launching the associated application that provided the results, can be displayed to the

user according to the ranked order in block 445. Once the ranked results are displayed



to the user, electronic device 103 can receive a user selection of one of the displayed

results to launch the application or view the full version of the results from the

application in block 450. In response to the selection of results, electronic device 103

can launch the selected application or display the full version of the results in block

465. In related embodiments, the user can be presented with a back button to return

the list of ranked results.

[0058] On occasion, the initial set of potentially relevant applications and/or the

determination of the relevance of the results from the applications can be inaccurate

or not especially appropriate or applicable to the user's intended use of the text data.

In such situations, electronic device 103 can monitor user input to determine if none

of the displayed ranked results are selected by the user in block 460. In such

scenarios, the user may exit from the display of the ranked results and launch a

completely different non-displayed application. The non-displayed application can

then be launched in block 465. In various embodiments, electronic device 103 can

determine if the user pastes or enters the same text data into an application that was

not previously displayed in the ranked results in block 470. In such embodiments, the

information regarding the application that was actually used by the user, e.g., an

association between the manually entered text data and the application that was

ultimately launched, can be used in analysis for determining future relevance of the

particular application that the user did use with similar or related text data in box 455.

In such embodiments, electronic device 103 can learn which applications the user of

the electronic device 103 actually uses or prefers when certain text data is entered or

otherwise indicated. In one embodiment, electronic device 103 can provide the user

with explicit prompts for user feedback. For example, in the event that the user exits

the ranked listing of potentially relevant results without selecting any of the results or

using any of the associated applications provided in block 460, then part of the

observation of user input of block 470 can include prompting the user for an

indication of an application that the user thinks or knows to be relevant to the text

data. In other embodiments, the observation of user input in block 470 can be

automatic and completed as a background process without the user being aware or

requiring any additional user input. The automatic observation or monitoring of user

input after the user exits or dismisses the listing of potentially relevant results can be



limited to a predetermined amount of time, limited to a predetermined number of user

input entries, or limited to user input that includes or is related to the text data that

initially initiated the processes beginning at block 410. While observing user input for

similar or related text data to be entered into another application, the system can

record any application into which the user might enter the text data and analyze the

results to determine the relevance or strength of the returned results. The information

regarding the recorded application, e.g., an application name or identifier, and

information regarding the strength of the results, e.g., the result relevance score, can

be provided to block 455 to increase the basis of the crowd sourced data and augment

the particular user's preferences. The augmented crowd sourced data and the user

preferences can then be used to update the category-application database.

[0059] Particular embodiments may be implemented in a non-transitory computer-

readable storage medium for use by or in connection with the instruction execution

system, apparatus, system, or machine. The computer-readable storage medium

contains instructions for controlling a computer system to perform a method described

by particular embodiments. The computer system may include one or more computing

devices. The instructions, when executed by one or more computer processors, may

be operable to perform that which is described in particular embodiments.

[0060] As used in the description herein and throughout the claims that follow, "a",

"an", and "the" includes plural references unless the context clearly dictates

otherwise. Also, as used in the description herein and throughout the claims that

follow, the meaning of "in" includes "in" and "on" unless the context clearly dictates

otherwise.

[0061] The above description illustrates various embodiments along with examples

of how aspects of particular embodiments may be implemented. The above examples

and embodiments should not be deemed to be the only embodiments, and are

presented to illustrate the flexibility and advantages of particular embodiments as

defined by the following claims. Based on the above disclosure and the following

claims, other arrangements, embodiments, implementations and equivalents may be

employed without departing from the scope hereof as defined by the claims.



CLAIMS

What is claimed is:

1. A method comprising:

receiving, by an electronic device, a user input via a first application;

analyzing, by the electronic device, the user input to determine a characteristic

of the user input;

determining, by the electronic device, an associated category based on the

characteristic of the user input, wherein the associated category categorizes the user

input according to one or more predetermined categories;

determining, by the electronic device, a set of applications based on the

associated category, wherein applications in the set of applications are determined to

be relevant applications in which the user input can be input and are different from the

first application, and wherein the associated category categorizes the user input

according to one or more predetermined categories; and

executing, by the electronic device, the set of applications, wherein the user

input is available as an input to the set of applications.

2 . The method of claim 1, wherein the user input comprises text data,

wherein analyzing the user input to determine the characteristic of the user

input comprises analyzing the text data to determine a characteristic of the text data,

and

wherein determining the associated category is further based on the

characteristic of the text data.



3 . The method of claim 2, wherein determining the associated category

based on the characteristic of the user input further comprises:

sending, from the electronic device, a request message comprising the text

data to a remote text-category database comprising a plurality of a text-category

association records, wherein each of the plurality of text-category association records

comprise at least one term, used for matching the text data, associated with at least

one category; and

receiving, by the electronic device, in response to the request message, a

response message comprising a plurality of matching categories, wherein the plurality

of matching categories comprise categories from a portion of the plurality of text-

category association records determined to include terms that match the text data.

4 . The method of claim 2, wherein determining the associated category

based on the characteristic of the text data further comprises referencing a local text-

category database comprising a plurality of a text-category association records,

wherein each text-category association record comprises at least one term, used for

matching the text data, associated with at least one category.

5 . The method of claim 2, wherein determining the associated category

based on the characteristic of the text further comprises referencing a set of user

preferences comprising a plurality of user-defined text-category associations, wherein

each of the plurality of user-defined text-category associations comprises at least one

term, used for matching the text data, associated with at least one category.

6 . The method of claim 1, wherein analyzing the user input to determine

the characteristic of the user input comprises determining a structure associated with

the user input, wherein the structure describes a type of content included in the user

input.

7 . The method of claim 6, wherein the structure comprises indications of

time, date, proper name, or location.



8. The method of claim 1, wherein analyzing the user input to determine

the characteristic of the user input comprises accessing one or more local data stores

containing data associated with a user of the electronic device to determine local data,

associated with data types, in the local data stores that matches the user input, wherein

the data types are used to define the characteristic of the user input.

9 . The method of claim 1, wherein the set of applications comprises a

local application configured to operate on a set of data stored in a memory of the

electronic device.

10. The method of claim 1, wherein the set of applications comprises an

application configured to call a remote application executed on a remote server.

11. The method of claim 10, wherein the remote application, when

executed, operates on a set of data stored on a remote data store in response to

receiving the user input as the input.

12. The method of claim 1, wherein executing the set of applications

comprises executing at least a portion of the set of applications in parallel.

13. The method of claim 1, wherein executing the set of applications

comprises executing at least a portion of the set of applications as background

processes in the absence of additional user input.

14. The method of claim 1, wherein determining the set of applications

based on the associated category comprises referencing a crowd-sourced data store

comprising a plurality of category-service set association records based on behaviors

of a plurality of users in response to the user input, wherein each of the category-

service set association records comprises a category identifier associated with at least

one set of applications determined in response to the behaviors of the plurality of

users, and wherein the category identifier is used to match the associated category.



15. The method of claim 1, wherein determining the set of applications

based on the associated category comprises referencing one or more data stores of

category-service set association records, wherein each of the category-service set

association records comprises a category identifier associated with at least one

predetermined set of applications, wherein the category identifier is used to match the

associated category.

16. The method of claim 15, wherein the one or more data stores of

category-service set association records comprises a user behavior data store

comprising a plurality of category-service set association records, wherein each of the

plurality of category-service set association records is based on previous behavior of a

user associated with the electronic device, that included the associated category.

17. The method of claim 15, wherein the one or more data stores of

category-service set associations comprises a keyword advertisement data store

comprising a plurality of category-service set association records, wherein at least one

of the plurality of category-service set association records comprises a category

identifier associated with at least one predetermined set of applications, wherein the

category identifier comprises a predetermined advertisement keyword and is used to

match the associated category.

18. The method of claim 1, wherein the first application comprises an

optical character recognition (OCR) application, and wherein the user input comprises

text data selected from output from the OCR application.



19. An electronic device comprising:

one or more computer processors; and

a non-transitory computer-readable storage medium containing instructions,

that when executed, configure the one or more computer processors to:

receive user input via a first application;

analyze the user input to determine a characteristic of the user input;

determine an associated category based on the characteristic of the user input,

wherein the associated category categorizes the user input according to one or more

predetermined categories;

determine a set of applications based on the associated category, wherein

applications in the set of applications are determined to be relevant applications in

which the user input can be input and are different from the first application, and

wherein the associated category categorizes the user input according to one or more

predetermined categories; and

execute the set of applications, wherein the user input is available as an input

to the set of applications.
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