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ment associated with the first machine-readable Sink, determining whether
the first content element is related to a second content element associated
with a second machine-readable link, and in response to determining that the
first content element is related to the second content element associated with
a second machine-readable link, retrieving the second content element.
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LINK ASSOQCIATION
BACKGROUND
{0001} A machine-readable code may comprise encoded information for
accessing additional conmtent via a communication network.  These codes, such as a
bar code, matrix code, watermark, elc., may be associated with links to web sites,
documents, images, audio/video files, andfor other types of digital content.

Brier DESCRIPTION OF THE DRAWINGS

10002} in the accompanying drawings, like numerals refer to like components or
blocks. The following detailed description references the drawings, wherein:

{0003} FIG. 1 is a block diagram of an example link association device;

{0004} FIGs. 2A-2C are ilustrations of example machine-readable links;

{0005] FIG. 3 is a flowchart of an example of a method for providing link

association; and

{0006} FIG. 4 is a block diagram of an example system for providing fink
associations.

DETALED DESCRIPTION
{00071 A link may comprise a machine-readable code, such as a watermark,

matrix code, bar code, image fingerprint, ete. Such links may be printed andior
displayed on electronic displays to be made available for scanning by cother devices.
For example, a person may use a smart phone with a camera to scan a twe-
dimensional bar code link on a restaurant’s menu. The link may be used 1o refrieve
additional content such as a digial copy of the menu andfor a list of dally specials.
For another example, a person may be reading a printed document such as a tow
guide. Some images in the tour guide may include a watermark that, when scanned,
may link 1o additional content such as descriptions of attractions, coupons for ticksts,
maps, efc.

{0008} in same situations, users may prafer not {o have 1o open an app on their
device to scan a link, and/or may not wani to scan several relaled links. For example,
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scanning each watermark in a tour guide may be considered monotonous and/or
tiring for some users; additionally, the repeatad use of the camera may represent an
unfavorable drain on the device's battery.

{00091 In some implementations, the user's involvement may be reduced by
using related fink information, leveraging past behaviors of the user, andfor
aggregating the experience and bahaviors across multiple users. For example, upon
scanning one watermarked image in a lour guide, the content linked by other
watermarked images in the tour guide may be retrieved automatically. For another
sxample, upon scanning a bar code at one display in a store, content linked by bar
codes elsewhere in the store may also be retrieved. For a third example, upon
scanning a link for a menu, content associated with other menus in a nearby ares
may also be refrieved and listed.

{0010} Refering now 1o the drawings, FIG. 1 is a block diagram of an example
ink association device 100 consistent with disclosed implementations.  Link
association device 100 may comprise a processor 110 and a non-transitory machine-
readable storage medium 120, Link association device 100 may comprise a
computing device such as a server computer, a desklop computer, a laptop
computer, a handheld computing device, a smart phone, a tablet computing device, a
mobile phone, a network device {e.g., a swilch and/or router), or the like.

{0011} Pracessor 110 may comprise a central processing unit (CPU), a
semiconductor-based microprocessor, a programmable component such as a
complex programmable logic device (CPLD) and/or fisld-programmable gate array
{FPGA), or any other hardware device suilable for relrieval and execution of
instructions stored in machine-readable storage medium 120. In parlicular, processor
110 may feich, decode, and execute a plurality of caplure machins-readable link
instructions 132, refrieve content slement instructions 134, and determine related
content elemant instructions 136 to implement the functionality described in detail
below.

{0012} Executable instructions may comprise logic stored in any portion and/or
component of machine-readable storage medium 120 and executable by processor
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110. The machine-readable storage medium 120 may comprise both volatile and/or
nonvolatife memory and data storage components. Volatile components are those
that do not retain data values upon loss of powsr. Nonvolatile components are
those that retain data upon a loss of power.

{0013} The machine-readable storage medium 120 may comprise, for example,
random access memaory {RAM), read-only memaory (ROM), hard disk drives, solid-
state drives, USB flash drives, memory cards accessed via a memory card reader,
floppy disks accessed via an associated floppy disk drive, optical discs accessed
via an optical disc drive, magnelic tapes accessed via an appropriate tape drive,
and/or other memory components, and/or a combination of any two and/or more of
these memory components. in addition, the RAM may comprise, for example,
static random access memory {(SRAM), dynamic random access memory {DRAM),
andfor magnetic random access memory (MRAM)} and other such devices. The
ROM may comprise, for example, a programmable read-only memaory {(PROM), an
erasable programmable read-only memory (EPROM), an electrically erasable
programmabie read-only memory (EEPROM), andior other like memory device.
{0014} Capture machine-readable link instructions 132 may caplure a first
maching-readable link via an image capture device. For example, device 100 may
use an image caplure component, such as a camera, to scan a machine-readable
fink such as a bar code, watermark, matrix code, and/or text link. Such a link may
be displayed on a printowt, flyer, billboard, digital display, etc. and may provide a
way for a user {o retrieve additional information.

10015} Retrieve content element instructions 134 may retrieve a first content
slement associated with the first machine-readable link. The machine-readable
fink may be translated into encoded information, instructions, and/or a network
address and content element identifier for retrieving additional content. For
example, the link may be translated into a digital content element such as a vCard
and/or may comprise a link to an image or file on a web server. Additionally,
refrieve content element instructions 134 may relrieve metadata paramesters
associated with the link and/or the associated digital content element, such as
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target user demographics for the content slement, 8 geographic location for the
displayed machine-readabie link, historical usage/scanning data such as times of
day and frequency of scanning, and/or descriptive andlor category tags. Relrieve
content element instructions 134 may alsc, in response to determining, by the
determine related content element instructions 136, that the first content element is
refated to the second content element associated with a second machine-readable
fink, refrisve the second content element.

{0016} Determine related content slement instructions 138 may determine
whether the first content element is related {0 a second content element associated
with a second machinereadable link. For example, links may be designated as
part of a link sat and thereby related when the machine-readable links are created,
In some implementations, only links that have been designated as public andfor
associated with an access credential of the scanning device {or a user thereof}
may be considered as related.

{0017} in various implementations, determine related content instructions 136
may determine whether the first content element is displayed within a threshold
distance of the second content element, whether the first content element and the
second content element are each associated with a same document, whether the
first content element and the second content element have been previously
captured by a second image capture device, whether the first content element and
the second content element are each classified into & same category, andfor
whether the first content element and the second confent slement are each
associated with a demographic category of a user of the image caplure device.
For example, when a machine-readable link is created and/or scanned, various
parameters such as geo location, time, historic scan data, efc. may be analyzed,
grouped and stored in a related link dalabase, such as content element(s)
database 160.

{0018} A link may be categorized based on various parameters, such as tags,
sets, geo-lacation, and/or time, number, and/or frequency of scans. For tags, a link
creator may specify calegory tags associated with the link. These tags will help in
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grouping the links based on the user interest and other parameters. For sets, a link
cregtor may create a set of relaled links and associate related links with the set. A
fink associated with a geo-location parameter may indicate at which geographic
focation{s) the link has been scanned. if the same link is scanned mulliple times at
the same geo-location region then it may be assumed that the link is associated
with that location. The example usage of this parameter is at public places like
restaurants, movie theaters, elc.

{0019} For an example of geo-location, a user may be at a pizza restaurant.
The user looks at the restaurant menu card that may display a machine-readable
link to some additional information. The user may wish o retrieve the additional
digital content, and so may open a link-scanning app on device 100. instead of
needing to actually scan the machine-readable link, however, the content may be
determined to be related to the user's location and the app may automatically
display the content from the menu card link even without ever being scanned. In
some implementations, scanning the machine-readable link may also retrieve
geographically related content from other machinereadable links, such as
scanning a link for a menu and receiving both the menu, a list of daily specials, and
showtimes for a theater next door.

{0020} in some implementations, links may be relaled based on parametlers
such as time, number, or frequency of scans. For example, newspaper links may
be scanned in the morning and thus can be grouped to be recommended {o users
who have scanned the similar links previously. A number of scans of a link may be
used to determine a weight/importance of a link; the higher the weight of the link,
the higher the position that link may be displayed in a list of links. A user category
parameter may be used {o associate a link with a category andfor demographic of
a user. For example, if a particular link is mostly scanned by young children user
group then the link may be related to links to content for children users.

10021} FiGs. 2A-2C are iflustrations of example machine-readable links. These
Figures are provided as examples only and other machine-readable links may
comprise any type of display that encodes information into a format fransiatable into a
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link and/or instructions for retrieving digital content by an image caplure device such

as device 100.

{0022} FIG. 2A iz an Hlustration of an example matrix code comprising alink to a
website,

{0023} FIG. 2B is an iustration of an example bar code comprising a fink to a
website.

{0024} FIG. 2C is an iflustration of an example watermark comprising a ink to a
website.

{0025} FIG. 3 is a flowchart of an sxample methad 300 for providing link
associations consistent with disclosed implementations.  Although exscution of
method 300 is described below with referance {o the components of device 100, other
suitable components for execution of method 300 may be used.

{00261 Method 300 may begin in stage 305 and proceed {o stage 310 where
device 100 may generate a first machine-readable link o a first digital content
element. For example, instructions for retrieving the content element, such as a
network location, may be encoded into a form that may be displayed such as in the
axamples of FiGs. 2A-2C.

{00271 Method 300 may then advance o stage 315 where device 100 may
associate the first machine-readable link with a second machine-readable link to a
second digital content element. In some implementations, associating the first
machine-readable link with the second machine-readable link may comprise
assigning a common tag to the first machine-readable fink and the second
maching-readable link, associating the first machine-readable fink with the second
machine-readable link, assigning a common tag to the first machine-readable link
and the second maching-readable link, determining that the first machine-readable
fink and the second machine-readable link have been scanned within a threshold
time of each other, and/or determining that the first machine-readable link and the
second machine-readable link have been scanned by a plurality of users sharing a
demographic characteristic,
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{0028} Method 300 may then advance to stage 320 where device 100 may
recaive a request for the first digital content element from an image-capture device
scan of the first machine-readable link. For example, a user may use a device
equipped with a camera, such as a smartphong, to scan the machine-readable link.
An app may transiate the link into a network location from which the content may
be requested.

{0029] Method 300 may then advance 1o stage 325 where device 100 may, in
response to determining that the first machine-readable link has been scanned by
the image capture device, provide the first digital content element and the
associated second digital content element o the image capilure device. For
example, the machine-readable link may be translated into instructions for
retrieving a digital content element. Once retrieved, the content element may be
provided for display on the device that scanned the link.

{0030} in some implementations, the digital content elements may be provided
in an order according to an assigned weighl. For example, the content associated
with the highest weighied link may be displayed first and so on down., Weights
may comprise static or dynamic values. For example, a geo-location weight may
comprise a static value assignad to its location or a dynamic valug based on the
distance of the displayed fink from a user. Anocther dynamic weight example may
determine whether a category associated with a scanning user malches a category
tag associated with the link. Links may also be weighted based on their inclusion
in a set — scanning one link of the set may result in a second link of the same set
receiving a higher weight than a link that is not part of the sel. The number and
frequency of scans of a link may also increase that link's overall weight relative to
finks that receive fewer or less frequent scans.

{0031} Method 300 may then end at stage 3580,

{0032} FIG. 4 is a block diagram of an example system 400 for providing a link
association,  System 400 may comprise a link generation engine 425, a link
processing engine 430, and a code receiving engine 440 comprising a plurality of
digital content elements 450. Link generation engine 425, link processing engine 430
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and code receiving engine 480 may be associaled with a single computing device
andfor may be communicatively coupled such as via a dirgct connection, bus, or
network. Each of engines 425, 430, and 440 may comprise hardware andfor
software associated with computing devicss.

{10033} Link generation engine 425 may create a plurality of machine-readable
links associated with a plurality of digital content elements, and associate a plurality
of metadatae with each of the plurality of machine-readable links. For example,
instructions for retrieving the content element, such as a network location, may be
encoded into a form that may be displayed such as in the examples of FIGs. 2A-
2C. The link may be associated with parameters, such as category tags, target
demographics, link sets, thal may be encoded into the machine-readable link
andfor may be stored in 2 separale database and indexed by a unigue identifier
gncoded into the machine-readable link.

{0034} Link processing engine 430 may widentify a plurality of relationships
among the plurality of machine-readable links according to the plurality of metadata
and a plurality of usage data and assign a weight to each of the plurality of links
according to the plurality of usage data. In some implementations, the
ralationships among the machine-readable links may be established by assigning a
common {ag to the first machine-readabie link and the second machine-readable
fink, associating the first machine-readable link with the second machine-readable
Hink, assigning a common tag to the first machine-readable link and the second
machine-readable link, determining that the first machine-rgadable link and the
sgcond machine-readable link have been scanned within a threshold time of each
other, and/or determining that the first machine-readable link and the second
machine-readable link have been scanned by a plurality of users sharing a
demuographic characletistic.

{0035} Code receiving engine 440 may receive a request for a first digital
content element of the plurality of digital content elements in response to a scan of
an associated one of the plurality of machine-readable links, identify at least one
second digital content element related 1o the first digital content element, retrieve
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the first and at least ons second digital content elements, and provide the first and
at least one second digital content slements in an order according to the weight
assigned to each of the links associgted with the first and at least one second
digital content elements.

{0036} For example, a user device may scan the machine-readable link and
decode a unique identifier of the link and a network address for the code receiving
engine. The device may provide the unique identifier to the code-recsiving engine
440, which may then provide the digital content element associated with the unique
1D and any digital content element(s) related to that machine-readable link.

100371 The disclosed examples may include systems, devices, compuler
readable storage media, and maethods for link association. For pwposes of
axplanation, cerlain examples are described with reference to the components
Hlustrated in the Figures. The functionality of the illustrated components may overap,
however, and may be present in a fewer or greater number of elements and
components. Further, all or part of the functionality of illustrated elements may co-
exist or be distribuled among several geographically dispersed locations. Moreover,
the disclosed examples may be implemented in various environments and are not
fimited to the Hlustrated exampiles.

{0038} Moreover, as used in the spedification and the appended clgims, the
singular forms “a,” "an,” and “the” are inlended to include the plural forms as well,
unless the context indicates otherwise. Additionally, although the terms first, second,
gtc. may be used herein {o describe various elements, these elemenis should not be
imited by these terms. Instead, these terms are only used to distinguish one slement

from another.

G039} Further, the sequence of operations described in connection with the
Figures are examples and are not intended to be imiting.  Additional or fewer
operations or combinations of operations may be used or may vary without departing
from the scope of the disclosed examples. Thus, the present disclosure merely sets

forth possible examples of implementations, and many variations and modifications
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may be made fo the described examples. All such muodifications and varlations are
infended fo be included within the scope of this disclosure and protected by the
following claims.
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CLAMS
We claim:
1. A non-transifory machine-readable storage medium  comprising
instructions to:

capture a first machine-readable link via an image capture device;

retrieve a first content element associated with the first machine-readable
fink;

determine whether the first content element is related to a second content
element associated with g second machine-readable link; and

in response o determining that the first content slement is related to the
second content element associated with a second machine-readable link, refrieve

the second content element.

2. The non-transitory machine-readable medium of claim 1, whersin the
instructions to determine whether the first content slement is related to the second
content element comprise instructions to delermine whether the first content

slement is displayed within a threshold distance of the second conlent element.

3. The noo-transitory machine-readable medium of claim 1, whersin the
instructions to determine whether the first content element is related to the second
content element comprise insiructions {o delermine whether the first content
glement and the second content element are each associaled with a same

document.

4. The non-transitory machine-readable medium of claim 1, whersin the
instructions to determine whether the first content element is related to the second
content element comprise instructions to determine whether the first content
glement and the second content element have been previously caplured by a
second image capture device.
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5. The non-transitory machine-readable medium of claim 1, wherein the
instructions to determine whather the first content slement is relaled to the second
content element comprise instructions to determine whether the first content
slement and the second content element are each classified info a same category.

6. The non-transitory machine-readable medium of claim 1, wherein the
instructions to determine whether the first content element is related to the second
content element comprise instructions o determine whether the first content
element and the second content element are each associated with a demographic
category of a user of the image capture device.
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7. A computer-implemenied method, comprising:

generating a first machine-readable link to a first digital cortent element;

associating the first machine-readable link with a second machine-readable
link to a second digital content element;

receiving a request for the first digital content element from an image-
capture device scan of the first machine-readable link; and

in response to determining that the first machine-readable link has been
scanned by the image capture device, providing the first digital content element
and the associated second digital content element {o the image capture device.

8. The computer-implementad method of claim 7, whergin associating
the first machine-readable link with the second machine-readable link comprises
assigning a common tag to the first machine-readable link and the second
machine-readable link.

9. The computer-implemented method of claim 7, wherein associating
the first machine-readable link with the second machine-readable link comprises
detarmining that the first machine-readable link and the second machine-readable

fink are displayed within a threshold distance of each other.

10.  The computer-implemenied method of claim 7, wherein associating
the first machine-readable link with the second machine-readable link comprises
determining that the first machine-readable link and the second machine-readable

{ink have been scanned within a threshold Hime of each other.

11.  The computer-implemented method of claim 7, wherein associating
the first machine-readable link with the second machine-readable fink comprises

determining that the first machine-readable link and the second machine-readable
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link have been scanned by a plurality of users sharing a demographic
characteristic,

12. The computer-implemented method of claim 7, further comprising
assigning a weight to the first machine-readable link and the second machine-

readable link.

13. The computerimplemented method of claim 7, further comprising
providing the first digital content element and the second digital content element to

the image caplure device in an order according to the assigned waight.

14, The computerimplemented method of claim 7, further comprising:

determining whether the second machine-readable link has been scanned
by a second device; and

in response o determining that the second machine-readable link has been
scanned by the second device, providing the second digital content element and

the first digital content element to the sacond device.
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15, A system, comprising:
a link generation engine to:

creale a plurality of machine-readable links associated with g plurality
of digital content slements, and

associate a plurality of metadata with each of the plurality of machine-
readable links;
a link processing engine to:

identify a plurality of relationships among the plurality of machine-
readable links according to the plurality of metadata and a plurality of usage
data, and

assign a weight fo each of the plurality of links according to the
plurality of usage data;
a code raceiving engine o

receive a request for a first digital contant element of the plurality of
digital content elements in response 10 a scan of an associated one of the
plurality of machine-readable links,

identify at least one second digital content element related to the first
digital content element,

retrieve the first and at least one second digital content elements, and

provide the first and at least one second digital content elements in
an order according to the weight assigned to each of the links associated
with the first and at least one second digital content elements.
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