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(57) Abstract: in one example, a method is disclosed in which a user may be enabled to scan a hint associated with a query via an
application in an electronic device. The hint may include unreadable data and provided at a predetined location on a medium. Further,
readable data may be generated by the application trom the scanned hint. The readable data may include information to assist in
comprehending the query. Furthermore, the readable data may be rendered by the application on at least one of a physical medium
and a display of the electronic device.
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HINT-BASED QUERIES

BACKGROUND

[6001] Questions or fasks may be provided io users and in response, a

performance of the users may be evaluated based on provided answers. For
example, in education sysiem, lestsfexams may be conducted for student
assessments, Students may receive grades based on their performance on various
assessments, such as {ests, quizzes, papers, and the like. In another example, in
television broadcasting programs, listeners and viewers of the programs may be
provided with questions, and responses of the listeners and viewsrs may be
evaluated,

BRIEF DESCRIPTION OF THE DRAWINGS
{0802} Examples are described in the following defailed description and in

reference to the drawings, in which:

[0003] Fig. 1 is a block diagram of an example cloud-based environment
including a portable electronic device and a cloud-based service,;

{0004]  Fig. 2A1s a medium depicting an example query and an associated hint;

{0605} Fig. 2B lustrates an example readable data generated by scanning the
hint of Fig. 2A using the portable electronic device;

[0006] Fig. 3 depicts an example cloud-based environment illustrating
components of the cloud-based service to evaluate performance of a user;

{00071 Fig. 4 depicts an example flowchart o generate readable data from a

scanned hint by an electronic device;

{0008]  Fig. 5 depicts an example flowchari to evaluate a performance of a user
via a cloud-based service based on a scanned hini;
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{0008] Fig. 6 depicts an example block disgram showing a non-transitory
computer-readable storage medium to generate readable dala fram a scanned
hint: and

[0010]  Fig. 7 depicls an example block diagram showing a non-transitory
computer-readable storage medium o evaluate a performance of a user via a
cloud-based service based on a scanned hint.

DETAILED DESCRIPTION
{0011} In education system, when students read through a question papsy/

guestionnaire, some of the questions set in the question paper may be unclear,
While some students may exhibil a mastery, others may be deficient in answering
stich questions. In such cases, the students may either leave that question
unattended or answer inappropiately which invariably may affect the overall score.
Similarly, in some other domains (2.g., lelevision content), the printed content may
need additional interaction with subject matter expert for clarifications, In some
examples, additional information in form of readable hints may be provided o
clarify the question on the questionnaire. However, printing the additional
information on the questionnaire may make the questionnaire fo appear
cumbersome. Further, when the question is clear to a yser, printing the additional
information may be unnecessary.

{0012] Examples described heren may provide hints (e.g., additional
information} associated with a query ona medium {e.g., paper or electronic display}
such that the hints may not be readable through naked eyes. In one example, the
hint may be visible, but cannot be readable through unaided ayes or naked ayes.
The hint may be provided at a predefined location on the medium. The predefined
location may be defined by a unique identifier such as a number, a character, or a
special symbol {e.g., asterisk). Example hint may include unreadable dala, coded
data, a watermark, text having cobor {e.g., white text} substantially similar to
background color {8.g., color of the medium}, andfor an identifier that is mapped to
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the readable data stored in a cloud-based service {8.g., server). For example,
unreadable data may be a {ext line in which sach text may be reversed, flipped,
mirrored, rotated by an angle or a text line in significantly small font such that the

hint cannat be readable through unaided eyes.

[0013]  Further, users may scan the hint associaled with the query via an
apphication in an eleclronic device. Readable data may be generaled from the
scanned hint. The readable dala may include information o assist the user in
comprehanding the guery. The readable dats may be displayved on a display of the
elactronic device andfor printed on a paper via a printer connected o the slecironic
device. Further, user information and hint information associated with the at least
one scanned hint may be communicated to the cloud-based service fo evaluate a
performance of the user.

{D014] Examples described herein may enable users {e.g., studenis) to clarify
the questions that are unclear. During examinations, guestion papers may be made
intelligent with self-contained hints o avoid any follow-up with the teachers.
Examples described herein may provide a custom application in the electronic
device that makes the evaluation process simple o accommodate hint usages.
Examples described hersin may also be extended across other domains (8.9,
felavision content) where queries may need additional interaction with subject
matier experis for clarifications. Examples described herein may enable hybrid
learning, and hence makes the entire assessment experience a very intuitive one
for both studenis and teachers,

{0018]  Fig, 1 is & block diagram of an example cloud-based environment 100
including a portable electronic device 102 and a cloud-based service 112. Example
cloug-based environment 100 is MHlustrated using one portable electronic device,
however, cloud-based environment 100 may include mulliple portable electronic
devices capable of connecling with cloud-based service 112, Example portable
electronic device 102 may include, but not limited o, a cellular phone, a laptop. a
desktop, a smartphone, a personal digital assistant (PDA}, an Inlernet of Things
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{loT) device and such other eleclronic devices capable of connecting fo cloud-
hased service 112. Cloud-based service 112 may include arrangements of
programs, infrastructure andfor platforms that may be accessible to portable
electronic device 102 over a communication netwark {e.g., 304 as shown in Fig. 3)

such as the internet or a private network.

{0018]  The hints asscciated with queries may be provided on a medium (8.9,
paper or electronic display) such that the hints may not be readable through naked
ayes, In one example, a user may scan the hints using portable slectronic device
102 to generale readable data from the hinis to respond fo the queties.

f0017]  Asshown in Fig. 1, portable electronic device 102 may include a sensor
104, a processing unit 106, a display unit 108, and a communication interface 110.
During operation, sensor 104 may be used {o scan at {east one hint associated
with a guery upan authenticating user credentials. Example sensor 104 may
include camera of electronic device 102. For example, the user credentials may
inctude a login identifier (1D} and password. The at least one hint and the query
may be provided on a medium 202 {as shown in Fig. 22}, In one example, the hints
may be visible, but may not be readable through naked or unaided eves. The hint
may be provided at a pradsfined location on meadium 202. The predefined location
may be definedfidentified by a unique ileniifier such as a number, a characler, or
a special symbol {e.q., asterisk)l. Example hint may include coded data, a
watermark, text having color {e.g., white text) substantially similar to background
color {8.g., color of the medium), andfor an identifier that is mapped 1o the readable
data stored in cloud-based service 112 {e.g., server).

{0018] The term “medium” may include a physical medium or an eleclonic
medium. Instances of the physical medium may include a paper or any other
printable medium. Further, instances of the electronic medium may include a
display of an electronic device such as a personal computer, mobile device, laplop,
{ablel, television and the like. In one example, the queries and associated hints
may be provided on a paper or computer display duning examinationftest/quiz. In



WO 2018/013180 PCT/US2017/022690

-

another example, the queries and associated hints may be provided on a tefevision
display during contests associated with a {elevision program. In vet another
example, the queries and associated hinls may be displayed on a display screen

while playing online video games.

[0019]  Further, processing unit 106 may generale readable data from the
scanned hinl. The readable data may include additional information o assist the
user in comprehending the query. For example, processing unit 106 may decrypt
the scanned hint fo generats the readable data when the scanned hintincludes the
coded data or watermark. In another example, processing unit 108 may convert
the text color of the scanned hint 1o a color visible o the user when the scanned
hint includes text having color substantially similar to background color. In yet
another example, processing unit 106 may interpret andfor magnily the scanned
hint {o a size readable by the user when the scanned hint is not readable to the
unaided eye {p.g., lext line in which each text may be reversed, flipped, mirrored,
rotated by an angle {e.g., 45 degrees) or a text line in significantly small font such
that the hint cannot be readable through unaided eye}. In yet another example,
processing unit 106 may relrieve readable data from cloud-based service 112
when the scanned hint includes an identifier that is mapped 1o the readable dala
on cloud-based service 112,

{00201 Furthermore, display unit 108 may be used to display the readable data.
An example hint 206 and readable data 208 are shown in Fig. 2A and Fig. 2B,
respectively. Fig. 2A #lusirates an example query 204 {e.g., "what is the second
highest mountain in the world?™y and associated hint 206 that are provided on
meditm 202 {i.e., question paper}. Example hint 208 may include data unregdable
{0 the unaided sye. In this case, hint 208 may be scanned by sensor 104 of poriable
sglecironic device 102, Furthermoreg, processing unit 108 may generate readable
data 208 by converting a text color of scanned hint 206 to a color visible. Fig. 2B
itustrates example readable daia 208 (e.g., "the second highest mountain of the
wordd is Jocated on the China-Pakistan border”} associated with scanned hint 208
as displayed on display unit 106 of portable electronic device 102,
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{00211  Furthermore, commumication interface 110 may communicate user
information and hint information associated with the al least one bint to cloud-
based service 112, which may be used o evaluate a performance of the user. For
example, user information may include a unique identifier associated with the user
and the hint information may include a hint identifier and a number of hints scanned
by the user. In one example, the user information and hint information may be
communicated to cloud-based service 112 via the communication network {e.g.,
304 of Fig. 3). Evaluation of the performance is explained in detall in Fig. 3,

{00221  Fig. 3 is a block diagram of an example cloud-based environment 300
ilustrating a cloud-based service 112 to evaluate the performance of the user. As
shown in Fig. 3, cloud-based service 112 may include 3 processor 306 and a
memory 308. Memory 308 may include a performance evaluation engine 310.

{00231 During operalion, performance evaluation engine 310 may enable the
user 1o access an application 302 residing in electronic device 102 upon successful
authentication of user credentials. The terms "portable elecironic device” and
“glectronic device” may be used interchangeably throughout the document.
Application 302 may include functions performed by processing unit 108 and
communication interface 110 as described above. Upon authenticating the user,
performance evaluation engine 310 may enable the user {o scan hints associated
with queries via application 302 in electronic device 102. In an example, gach hint
may be associated with a query and may be provided at a predefined location on
a medium. Furthermore, performance evaluation engine 310 may recsive a user
information and a hint information associated with at least one hint when the at
least one hinl is scanned via application 302 residing in eleclronic device 102, In
an example, the user information may include a unigque identifier associated with
the user such as a user wentity number, an examination roll number, a candidate
serial number, mobile number and the like. The user information may enable cloud-
based service 112 o identify the user. Further, the hint information may include a
hint identifier associated with the at least one scanned hint and a number of
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scanned hints. In an example, the hint identifier may include information that
enables cloud-based service 112 to identify the hints used by the user.

{0024} Furthermore, performance evaluation engine 310 may evaluate the
performance of the user based on a number of hints scanned by the user using the
user information and the hint information. In an example, a hint usage by the user
may result in a reduction of a score or a reward of the user by a predefined value.
For example, the user information and the hint information may be used by
performance avaluation engine 310 o downgrade a percentage of a score or
reward fo the user depending on the number of hinls used by the user, forinstance,
to reply to the query. For example, as shown in Fig. 28, performance evaluation
engine 310 may reduce a predsfined percentage of a score {e.g., 10% out of total
marks associated with the query} of the user when the user accesses hint 206
associated with query 204,

{0025]  In one example, the components of portable electronic device 102 and
cloud-based service 112 may be implemented in hardware, maching-readable
instructions or a combination thereof. in one example, each of processing unit 108
and communication interface 110 of portable elecironic device 102 and
performance evalualion éngine 310 of cloud-based service 112 may be
implemented as engines or modules comprising any combination of hardware and
programming to implement the funclionalities described herein. Even though Fig.
1 describes about porfable electronic device 102, the functionality of the
components of portable electronic device 102 may be implemented in other
electronic devices such as deskiop computers, tablet computers, smartphone,
mobile devices and the kike.

{00263 Portable electronic device 102 and cloud-based service 112 may
include computer-readable storage medium comprising (e.g. encoded with)
instructions executable by a processor to implement functionaliies described
herein in relation to Fig. 1. In some examples the funclionalilies described herein,
in relation o instructions to implement functions of components of porlable
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electronic device 102 and cloud-based service 112 and any additional instructions
described herein in relation {o the sforage medium, may be interpreted as engines
or modules comprising any combination of hardware and programming o
implement the functionalities of the modules or engines described hersin. The
functions of components of portable elecironic device 102 and cloud-based service
112 may also be implemented by the processor. in examples described herein, the
processor may include, for example, one processor or multipte processors included
in a single device or distributed across mulliple devices.

{00271 Figs. 4 and § depict example flow charls to generale readable dala from
a scanned hint and evaluate a performance of a user based on the scanned hint,
respectively. The hint may include visible data that can be unreadable through
naked or unaided eyes or an invisible hint such as text color substantially similar
o background color or watermark. I should be understood the processes depicted
in Figs. 4 and 5 represent generalized iflustrations, and that other processes may
be added or existing processes may be removed, modified, or rearranged without
departing from the scope and spirit of the present application. In addition, it should
be understood thal the processes may represent instructions siored on a
computer-readable storage medium that, when executed, may cause a processor
to respond, fo perform actions, to change states, and/ or to make decisions.
Alternatively, the processes may represent funclions and/ or actions performed by
functionally equivalent circuits tike analog circuils, digital signal processing circuits,
application specific integrated circuits (ASICs), or other hardware components
associated with the system. Furthermore, the flow charts are not intended o limit
the implementation of the present application, but rather the flowcharts lustrate
functional information to design or fabricate circuits, generate machine-readable
inatructions, or use a combination of hardware and machine-readable instructions
{6 perform the llustrated processes.

[0028] Fig. 4 depicts an example flow chart 400 o generate readable data from
a scanned hint The hint may include unreadable dafa, coded data such as a
matrix, 8 barcode, a QR {quick regponse) code, an encrypled data, and the like, a
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watermark, a text color substantially similar to a background color, or an identifier
mapped to the readable data on a cloud-based service, At 402, a user may be
enabled to scan the hint using an application {&.g., computer program} running on
an electronic device. The hint may be associated o a guery presented to the user.
Furthermore, the hint and the guery may be provided at a predefined location on
an electronic medium or a physical medium. The predefined location may be
defined by a unique identifier such as a number, a characier, or a special symbol
{e.g., asterisk). In an example, the user may be provided access to the application
upon authentication of user cradentials by the cloud-based service. In this
example, prior fo scanning the hint, the user may be enabled/promptled to input the
user credentials o Jogin into the application via the electronic device. The user
credentials may be communicated o the cloud-based service, Further, the cloud-
based service may authenticate the user using the user credentials, and enable

the user to access the application upon successful authentication.

{00281 At404, the readable data may be generated via the application romthe
scanned hint. The readable data may include information that can assist the user
in comprehending the query. In an example, the readable data may be generated
by decoding the scanned hint when the scanned hint includes coded data or
watermark. in ancther exampie, the readable dala may be generated by converling
a color of the scanned hint to a color visible to the user when the scanned hint
includes data invisible 1o an unaided eye. In yet another example, the readable
data may be generated by interpreting and/or magnifying the scanned hint when
the scanned hint may not be readable 10 an unaided eye {e.q., {ext line in which
each text may be reversed, fipped, mirrored, rotated by an angle or a text line in
significantly small fort such that the hint cannot be readable through unaided eye).
in yet another example, the readable data may be refrieved from the doud-hased
service when the scannad hint includes an identiier that may be mapped to the
readable data on the cloud-based service. At 406, the readable data may be
rendered on a physical medium or a display of the electronic device. In an example,
the readable data may be printed on the physical medium such as a paper by a
printer connected to the electronic device. For example, the application in the
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electronic device may allow the guestions with readable data to be printed when
the hints are scanned.

[0030] Further, user information and hint information associated with the
scanned hint may be communicated by the application {o the cloud-based service.
The user information and the hint information may be communicated via a
communication network such as an internel. In an example, the user information
and the hint information may be communicated {o the cloud-based service upon
rendering the readable dala. Example user information may include a unigue
identifier associated with the user (o identify the user corresponding o the scanned
hint, and the hinl information may include a hint identifier assogciated with the
scanned hint to identify the scanned hint and a number of hints used by the user.
A performance of the user may be evaluated by the cloud-based service using the
user information and the hint information. For example, during examination, the
application residing in the electronic device may communivate {o the doud-based
service about student’s usage of the hints and a scoring systemy may reduce
student’s marks corresponding to each used hint, Example method of evaluating
the performance of the user by the cloud-based service is explained in detall in Fig.
5.

[0031] Fig. & depicts an example flow chart 500 to evaluale a performance of
a user via the cloud-based service based on a scanned hint. At 502, a user may
be authenticated by the cloud-based service fo access an application running in an
alectronic device. in an example, user credentials such as login identifier (ID} and
passwaord inputted by the user may be used to authenticate the user. Al 504, upon
authentication, the user may be enabled o scan hints associated with queries via
the application. For example, each hint may be associated with g query and may
be provided al a predefined location on a physical medium or an slecironic
medium. At 506, the cloud-based service may receive user information and hint
information associated with at least one hint when the at least one hint s scanned
via the application, At 508, the performance of the user may be evaluated by the
cloud-based service based on & number of hinls scanned by the user using the
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user information and the hint information. In an example, the hint information may
include a hint identifier associated with the at least one scanned hint and a number
of scamned hints, and the user information may include a unique identifier
associated with the user. Further, the user information and the hint information may
be used to downgrade a percentage of score or reward {o the user based on the

number of hints scanned by the user,

{0032} In one example, during examinationfguizftest, a student may referto a
hint to take help fo answer a question, The mobile application may communicate
student’s usage of the hint {o doud-based service. During evaluation, performance
evaluation engine {8.g., 8 scoring system) may reduce the marks for each hintused
based on the information stored in the cloud-based service, Example process is
explained below:

1} Student may attempt to answer questions in a questionaire during an
examination.

2) Student may need help to answer some questions in the guestionaire.

3} Student may start a mobile application {e.g., hintmobile~-app) running
on an electronic device such as a smart phone.

4} Mobile application may read the hint written in the hint section.

5} Mobile application may generale readable data, for instance, by
magnifying the hint, and provide the readable data of the hint for the question.

8} Student may answer the question based on the readable data. i
neaded, student may have the option {o use additional hints associated with the
guestions.

7} The mobile application may upload the hints used by the studentto a
central repository (e.g., cloud-based service). The student may be identified based
on the login information associated with the maobile application.

8) During marks computation, a percentage of marks {e.g., 10% for each
used hint) may be deducted for the identified student for using hints for various
questions. In one example, the percentage of marks may be deducted for each
guestion depending on a number of hinls accessediused for sach question. For
example, 10% of marks associated with a question may be deducted when the
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student uses one hint for answering the question and 15% of marks associated
with the guestion may be deducted when the siudent uses two hints for answering
the question.

[0833] In ancther example, during a television contest, a viewer may need 8
hint to answer a question associated with a contest. Example process is explained
below:

1¥The viewer may attempt {o answer the question displayed on a
television screen. The question may be related 1o & program that'is being viewad
by the viewer,

2iThe viewer may need help to answer the question.

3Viewer may login to a mobile application {e.g., hint-mobile-app) in an
glecironic device such as a smart phons.

4}Mobile application may enable to scan the hint provided in the hint
section.

5)iMobile application may generate readable data based on the scanned
hint.

8iThe viewer may answer the question based on the readable dala
associated with the hint. For example, the viewer may use muitiple hinls associated
with the question, if needed.

7YThe mobile application may communicate the hint used by the viewer
o a program service provider.

8jThe service provider may reduce a prize amount 10 the viewer for
using the hint. In one example, the service provider may reduce a prize amouni io
the viewer depending on a number of hinls accessed/used {0 answer the question.

[0034]  Similarly, a user may use hints associated with an online gaming contest
while playing online games. The processes 400 and 500 of Figs. 4 and 5 may show
example processes and i should be understpod that other configurations can be
employed to praclice the technigues of the present application. For example,
processes 400 and 500 may communicate with a plurality of electronic devices and
a cloud-based service.
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[0035]  Figs. 6 and 7 are sxampie block diagrams 600 and 700 showing non-
transitory computerreadable media that stores code for operation in accordance
with an example of the techniques of the present application. Particularly, Fig. 6
Hlustrates electronic device side implementation (e.g., 600} of the process {o
generate readable data from a scanned hint, Fig. 7 ilustrates cloud-based service
side implementation {e.g., 700) of the process o evaluate performance of a user
based on user information associated with a scanned hint. Non-transitory
compuier-readable media includes a machine-rsadable storage medium 604 on
electronic device 600 and machine-readable storage medium 704 on cloud-based
service device 700, Non-transttory compuler-readable media may be generally
referred by the reference numbers 604 and 704 and may be included in a
computing system such as electronic device 600 and/or cloud-based service 700,
respectively. Non-fransitory compuler-readable media 604 and 704 may
correspond to any storage device that stores computer-implemented instructions,
suich as programming code and the tike. For example, non-transitory computer-
readable media 604 and 704 may include non-volatile memory, volatile memory,
and/or storage devices. Examples of non-volatiie memory include, but are not
limited to, electrically erasable programmabile Read Only Memory (EEPROM) and
Read Only Memory {ROM). Examples of volatile memory include, but are not
imited to, Static Random Access Memory (SRAM), and dynamic Random Access
Memory (DRAM). Examples of storage devices include, but are not imited to, hard
disk drives, compact disc drives, digital versatile disc drives, optical drives, and
flash memory devices.

[0036] Processors 602 and 702 generally retrieve and exscute the instryctions
stored in non-transitory computer-readable media 604 and 704, respeclively, to
operate the present {echniques in accordance with an exampie. In one example,
the tangible, computer-readable media 804 and 704 can be accessed by the

respective one of processors 602 and 702 over a bus.
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[0637] Machine-readable storage medium 804 may store instructions 806-610.
in an example, instructions 606-610 may be executed by processor 602 o provide
a mechanism for electronic device side implementation of the process as described

in Fig. 4.

[0038] Machine-readable storage media 704 may store instructions 706-712.
In an example, instructions 706-712 may be executed by processor 702 to provide
a mechanism for cloud-based service side implementation of the process fo
avaluate the performance of the user as described in Fig. 5.

{0039} As used herein, a "processor” may include processor respurces such as
at least one of a Central Processing Unit (CPU), a semiconductor-based
microprocessor, g Graphics Processing Unit {(GPU), a Field-Programmable Gale
Array {(FPGA) {o retrieve and execute instructions, other electronic circuitry suitable
for the retrieval and execution instructions stored on a camputer-readable medium,
or a combination thereol. The processor felches, decodes, and execules
instructions stored on computerreadable medium to perform the functionalities
described below. in other examples, the funclionaliies of any of the instructions of
computer-readable media 604 and 704 may be implemented in the form of
glecironic circuitry, in the form of executable instructions encoded on a computer-
readable storage medium, or 8 combination thersof,

[0040]  As used herein, a "computerreadable medium™ may be any electronic,
magnetic, optical, or other physical siorage apparatus to contain or slore
information such as executable instructions, data, and the like. For example, any
computer-readable storage medium described herein may be any of Random
Access Memary (RAM), volatile memory, non-volalile memory, flash memory, a
storage drive {e.g.. a hard drive}, a solid siate drive, any type of storage disc {e.g.,
a compact disc, a DVD, etc.}, and the like, or a combination thereof. Further, any
computer-readable medium described herein may be non-transitory. In examples
described herein, a computer-readable medium or media may be part of an article

{or article of manufacture). An article or article of manufacture may refer o any
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manufactured single component or muiltiple components., The medium may be
iocated either in the sysiem execuling the computer-readable instructions, or
remote from but accessible to the systern {e.g., via a computer network) for
execution. In the example of Figs. 6 and 7, each of computerreadable media 804
and 704 may be implemented by one compuler-readable medium, or multiple

compuier-readable media.

[0041] In examples described herein, devices, such as computing devices and
printing devices, may communicate with each other via a nefwork interface device.
in examples described herein, a "nelwork inlerface device” may be a hardware
device 1o communicate over at least one computer network. In some examples, a
network interface may be a Network Interface Card (NIC) or the like. As used
herein, a computer network may include, for example, a Local Area Network {LAN),
a Wireless Local Area Network {(WLAN]), a Virtual Privalte Network (VPN), the
internet, or the like, or a combination thereol In some examples, 8 computer

network may include a telephone network {(e.g., a cellular telephone network).

{0042 In some examples, instructions may be part of an installation package
that, when installed, may be executed by processors 802 and 702 to implement
the functionaliies described herein in relation o instructions. In such examples,
computer-readable media 804 and 704 may be a portable medium, such as a CD,
DVD, or flash drive, or a memory maintained by a server from which the instaliation
package can be downloaded and installed. In other examplas, instructions may be
part of an application, applications, or component(s) already installed on electronic
device 800 and cloud-based service 700 including processors 602 and 702,
respectively, In such examples, computer-readable media 604 and 704 may

include memaory such as a hard drive, solid statle drive, or the like,

[0043] It may be noted that the above-described sxamples of the present
solution may be for the purpose of ilustration only. Although the solution has been
described in conjunction with a specific embodiment thersof, numerous
modifications may be possible without materially departing from the teachings and
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advantages of the subject maller described herein, Other substitutions,
madifications and changes may be made without departing from the spirit of the
present solution. All of the features disclosed in this specification (including any
accompanying claims, abstract and drawings), andfor all of the procedures of any
method or process so disclosed, may be combined in any combination, except
combinations where at least some of such features and/or procedures are mutually

axclusive,

[0044]  Theferms “include,” "have,” and variations thereof, as used herain, have
the same meaning as the term “comprise” or appropriate varation thereof.
Furthermaore, the term "based on,” as used herein, means ‘based at least in part
on.” Thus, a feature that may be described as based on some stimulus can be
based on the stimulus or a combination of stimuli including the stimulus.

{00451  The present description has been shown and described with reference
to the foregoing examples. it may be undersiood, however, that other forms,
details, and examples can be made without depariing from the spirit and scope of
the present subject matier that is defined in the following claims.
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WHAT IS CLAIMED 1&:

1. A poriable electronic device comprising:

p

3.

a sensor o scan at least one hint assoclated with a query upon
authenticating user credentials of a user;

a processing unit {0 generate readable data from the scanned hint;

a display unit to display the readable data; and

a communication interface to communicate user information and hint
information associgted with the at least one hint to a cloud-based service,
wherain the user information and the hint information are used to svaluate
a performance of the user.

The porfable elecironic device of daim 1, wherein the af least one hint
comprises one of unreadable dala, coded data, a walermark, fext color
substantially similar to background colar, and an identifier mapped to the
readable data stored in the cloud-based service.

The porlable electronic device of daim 1, whereln the unreadable dala
comprises a lext line in which each text may be reversed, flipped, mirrored,
or rotated by an angle, or a text line in significantly small font such that the
hint is not readable through unaided eye,

The portable electronic device of claim 1, wherein the processing unit to
generate the readable data from the scanned hint by one of:

decrypting the scanned hint;

converting a color of the scanned hint {o a vistble color;

interpreting andfor magnifying the scanned hint; and

refrigving the readable dala from the cloud-based service when the
scanned hint is mapped {o the readable data on the cloud-based service.

5. The portable electronic device of claim 1, wherein the query and the hint

are provided on one of a physical medium or an slectronic medium,
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8. The portable electronic device of claim 1, wherein the communication
interface to communicale the user information and the hint information
associated with the at least one hint {o the cloud-based service via a
communication network, wherein the user information comprises a unique
identifier associated with the user, and wherein the hint information
comprises a hint identifier and a number of scanned hints,

7. Amethod compnsing:

gnabling a user fo scan a hint associaled with a gquery vig an
application in an electronic device, wherein the hint comprises unreadable
data and provided at a predefined location on a medium;

generating, by the application, readable data from the scanned hint,
wherein the readable data comprises information to assist in
comprehending the query; and

rendering, by the application, the readable dala on al least one of a
physical medium and a display of the electronic device,

8. The method of ¢laim 7, wherein rendering the readable datia on the physical
medium comprises:
printing the readable data on the physical medium via a printer
connected {o the electronic device, wherein the physical medium comprises
a paper.

8. The method of claim 7, further comprising:

prior 1o scanning the hint:

enabling the user 1o input user credentials;

communicating the user credentigls o a cloud-based service,
wharein the cloud-based service is to authenticate the user based on the
user credentials; and

senabling the user to access the application upon successful
authentication,
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10. The method of claim 7, further comprising:

11

communicating, by the application, user information and himt
information associated with the scanned hint via a communication network
o a cloud-based service upon rendering the readable data, wherein the
user information includes a unique identifier associated with the user, and
wherein the hint information comprises a hint identifier associated with the
scanned hint; and

evaluating, via the cloud-based service, a performance of the user
using the user information and the hint information.

The method of claim 7, wherein the hint comprises one of unreadable data,
coded data, a walermark, {ext having color substantially similar 1o
background color, and an identifier mapped {o the readable data stored in

a cloud-based service.

12.The method of claim 7, wherein the readable datla is generated by at lsast

one of:

decoding the scanned hint to oblain the readable data when the
scanned hint comprises coded data or watermark;

converting a color of the scanned hint {o a color visible to the user
when the scanned hint comprises data {0 an unaided eye;

interpreting and/or magnifying the scanned hint when the scanned
hint comprises data not readable to the unaided eye; and

retrieving the readable data from a cloud-based service when the
scanned hint includes an identifier that is mapped 10 the readable data on

the cloud-based service.

13. A cloud-based service comprising:

a Processor;
a memory, whersin the memory includes g performance svaluation engine
o
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authenticate a user to access an application residing in an electronic
device using user credentials;

enable a user {o scan hinls associated with gueries via the
application in the electronic device upon authenticating the user, wherein
each hint is associated with a query and provided at a predefined location
on a medium;

receive user information and hint information associated with at least
one hint when the at least one hint is scanned via the application residing
it the slectronic device; and

evaluate a performance of the user based on a number of hints
scannad by the user using the user information and the hint information.

14, The gloud-based service of claim 13, wherein the hint comprises one of
unreadable data, coded data, a watermark, text having color substantially
sirpitar to background color, and an identifier mapped {o the readable data
stored in the cloud-based service, wherein the user information includes a
unigue identifier associated with the user, and wherein the hint information
comprises a hint identifier assodiated with the at least one scanned hint and
a number of scanned hints.

18. The cloud-based service of claim 13, wherein the performance evaluation
angine is {o evaluate the performance of the user by:
downgrading a percentage of score or reward to the user based on
the number of hints scanned by the user using the user information and the
hint information.



WO 2018/013180 PCT/US2017/022690

1/4

SENSOR 104

PROCESSING UNIT 106

CLOUD-BASED

DISPLAY UNIT 108 SERWVICE 112

COMMUNICATION
INTERFACE 110

PORTABLE ELECTRONIC

DEVICE 102
k 100
Q1. WHAT IS THE SECOND HIGHEST on4
MOUNTAIN IN THE WORLD? ;
- v 206

MEDIUM

3

02

FIG. 2A



WO 2018/013180 PCT/US2017/022690

2/4

THE SECOND HIGHEST MOUNTAIN OF THE - 208
WORLD IS LOCATED ON THE CHINA ~ |
PAKISTAN BORDER

TN

DISPLAY UNIT 108

PORTABLE ELECTRONIC DEVICE 182

FIG. 2B

CLOUD-BASED

PROCESSOR 308

APPLICATION

302 MEMORY 308

PERFORMANCE
EVALUATION
ENGINE 310

PORTABLE ELECTRONIC
DEVICEI0Z | N\ eeee———

‘\~- 300

FIG. 3



WO 2018/013180 PCT/US2017/022690

3/4

ENABLE A USER TO SBCAN A HINT ASSOUIATED WITH A QUERY VIA AN
APPLICATION N AN ELECTRONIC DEVICE, THE HINT INCLUDER UNREADABLE
DATA AND PROVIDED AT A PREDEFINED LOCATION ON A MEDIURM

L~ 442

!

GENERATE A READABLE DATA FROM THE SCANNED HINT

L~ 404

!

RENDER THE READABLE DATA ON AT LEAST ONE OF A PHYSICAL MEDIUM AND
A DISPLAY OF THE ELECTRONIC DEVICE

e 408

k._. 400
FIG. 4

AUTHENTICATE A USER TO ACCESS AN APPLICATION RESIDING N AN
ELECTRONIC DEVICE USING USER CREDENTIALS

ENABLE A USER TO SCAN HINTS ASSOCIATED WITH QUERIES VIA THE
APPLICATION IN THE ELECTRONIC DEVICE UPON AUTHENTICATING THE USER

!

RECEIVE USER INFORMATION AND HINT INFORMATION ASSOCIATED WITH AT
LEAST ONE HINT WHEN THE AT LEAST ONE HINT IS SCANNEDR VIATHE
APPLICATION

Y

EVALUATE A PERFORMANCE OF THE USER BASED ON A NUMBER OF HINTS
STANNED BY THE USER USING THE USER INFORMATION AND HINT
INFORMATION

L 508

k 500
FIG. 5



WO 2018/013180 PCT/US2017/022690

4/4

PROCESSOR 802
ENABLE A USER TO SCAN A HINT ASSOCIATED WITH A QUERY VIA AN
APPLICATION IN AN ELECTRONIC DEVICE

606

GENERATE A READABLE DATA FROM THE SCANNED HINT ~troneet GOB

RENDER THE READABLE DATA ON AT LEAST ONE OF A PHYSICAL

MEDIUM OR A DISPLAY OF THE ELECTRONIC DEVICE 610

MACHINE-READABLE STORAGE MEDIUM 804

PORTABLE ELECTRONIC REVICE 800

AUTHENTICATE A USER TO ACCESS AN APPLICATION RESIDING IN AN
ELECTRONIC DEVICE USING USER CREDENTIALS

- 708

ENABLE A USER TO BCAN HINTS ASEBOQCIATED WITH QUERIES VIA THE
APPLICATION et 708

RECEIVE USER INFORMATION AND HINT INFORMATION ASSOQCIATED
WITH AT LEAST ONE HINT

4 710

EVALUATE A PERFORMANCE OF THE UGER BASEL ON A NUMBER OF
HINTS SCANNED BY THE USER USING THE USER INFORMATION AND - 712
HINT INFORMATION

MACHINE-READABLE STORAGE MEDIUM 704

CLOUD-BASED SERVICE 700

FIG. 7



INTERNATIONAL SEARCH REPORT

International application No.

PCT/US 2017/022690

A CLASSIFICATION OF SUBJECT MATTER

GO6F 17/30 (2006.01)
G09C 5/00 (2006.01)

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

GO6F 17/00-17/30, GO6K 9/00-9/36, GO9C 5/00, HO4L 9/00, 12/00-12/16, HO4N 21/80-21/8352

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

PatSearch, esp@cenet, USPTO, Google

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 2015/0090779 Al (ANGELA JANE MALONE) 02.04.2015, abstract, 7-8, 11-12
paragraphs [0003], [0020], [0078]
Y 1-6, 9-10, 13-15
Y US 2003/0056096 Al (ROY DAVID ALBERT et al) 20.03.2003, abstract, 1-6, 9, 13-15
paragraph [0055]
Y US 2015/0058336 A1l (KNEWTON, INC.) 26.02.2015, paragraphs [0033]-[0034], 1-6, 10, 13-15
[0047]
Further documents are listed in the continuation of Box C. D See patent family annex.
* Special categories of cited documents: “T” later document published after the international filing date or priority

“A”  document defining the general state of the art which is not considered
to be of particular relevance

“E”  earlier document but published on or after the international filing date

“L”  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other

special reason (as specified)

“Q” document referring to an oral disclosure, use, exhibition or other
means
“P”  document published prior to the international filing date but later than

the priority date claimed

date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

“X”  document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

“Y”  document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&”  document member of the same patent family

Date of the actual completion of the international search

24 April 2017 (24.04.2017)

Date of mailing of the international search report

27 April 2017 (27.04.2017)

Name and mailing address of the [SA/RU:

Federal Institute of Industrial Property,
Berezhkovskaya nab., 30-1, Moscow, G-59,

GSP-3, Russia, 125993

Facsimile No: (8-495) 531-63-18, (8-499) 243-33-37

Authorized officer
A. Tokarev

Telephone No. 8 (495)-531-64-81

Form PCT/ISA/210 (second sheet) (January 2015)




International application No.

INTERNATIONAL SEARCH REPORT

PCT/US 2017/022690

C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y US 2008/0292215 Al (XEROX CORPORATION) 27.11.2008, paragraphs [0001]- 3
[0002]
Y US 2009/0023125 A1 (DENNIS R. BERMAN) 22.01.2009, paragraph [0107] 6, 14

Form PCT/ISA/210 (continuation of second sheet) (January 2015)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - claims
	Page 20 - claims
	Page 21 - claims
	Page 22 - claims
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - wo-search-report
	Page 28 - wo-search-report

