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(57) Abstract: Methods, systems, computer-readable media, and apparatuses for location based dynamic coupons are presented. In
some embodiments, location information for a plurality of users in an area associated with the network based positioning system is
determined. The location information may be analyzed using a set of rules associated with the area to create an offer associated with
a location within the area. The offer may then be communicated to one or more users. In alternate embodiments, user density may be
used to create offers for users, and the offers may be directed toward influencing users to move from a high user density location to a
low user density location.
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LOCATION BASED BYNAMIC COUPONS

BACKGROUND

{6801} Aspects of the disclosure relate to the use of network based positioning
systems. In particular, network based positioning systems which are used for location
analytics which may mnclude the creation of offers to influence user location and

movermnent are described.

[8002] Mobile clectronic devices with location capability to provide information
regarding the location of the device and the devices user, along with associated network
based positioning systems, are becoming more and more widespread in today’s society.
For example, people use cellular phones, smart phones, personal digital assistants,
laptop computers, pagers, tablet computers, efc. to send and receive data wirelessly
from countless locations via network access points. Advancements in wireless
communication technology have aided in the use of networks to create and use location
information created via inferaction between the wireless networks and the mobile

devices.

16403) As the prevalence of users with mobtile electronic devices operating in an
arca at any given time increases, and the number of areas in which network based
location services also increases, improved systems may be designed which provide
benefits and functionality not previously known based on the widespread presence and
usage of mobile devices and networks with location services. Deployment of network
based positioning systems are thus creating new possibilities for analyzing user focation
and using that location for a variety of purposes, including targeted marketing based on
focation data. Such targeted marketing may be real-time or based on guantitics or

gualitics of location data not previously available.

BRIEF SUMMARY
{8604} Certain embodiments arc described relating to network based positioning
systems which are used for location analytics which may include the creation of offers

to mfluence user location and movement are described.
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[6805] One potential embodiment mvolves determining location information for
gsers in an area associated with the network based positioning system. The location
information is analyzed and a sct of rules associated with the arca to create a first offer.
The first offer is then communicated to a fivst user, where the message is associated
with a first location and the first location is in the area associated with the network

based positioning system,

REIHY In certain alternative embodiments, analyzing the location information to
create the first offer may inchude calculating a first user donsity distribution for the area
associated with the network based positioning system, updating a user densily
distribution history using the first user density distribution, and creating the fust offer to
direct users to the first location.  In further shternative embodiments, the location

information may be provided to a merchant computer.

16667} Another potential alternative may involve correlating a discount associated
with the first offer with a corrclated value comprising at least one oft  a density
differential, a uscr location history, or a user purchase history adjusting the discount
associated with the first offer as the correlated value changes. In still further
embodiments, a method may nvolve determining second location information at a
second time for a second phirality of users in the area associated with the network based
positioning system and analyzing the location information to determying a user response
to the offer, or method where analyzing the location mformation to deternyine the user
response to the offer includes calculating, using the second location nformation, a
second wuser density distribution for the arca associated with the network based
positioning system, updating the user deusity distribution history using the first user

density distribution, and calculating a change in the user density distribution.

16008] In another potential embodiment, a method may further involve determining
a third user density distribution for the arca at a third time, communicating the offer at
the third time to users within the area at the third time, measuring a fourth user depsity
distribution for the arca at a fourth thue, calculating a second change in the vser density
distribution, and identifying a time based effectiveness of the offer. An alternative
embodiment further involves determining a third user density disiribution for the area at

a third time, communicating a second offer at the third ime to users within the area at
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the third fime, measuring a fourth user density distribution for the area at a fourth time,
and calcalating 8 second change in the user density distribution.

{88691 In another potential cmbodiment, a method may mvolve caleulating a
ditference between the change in the user density distribution and the sccond change 1o
the user density distribution to identify a difference in effectiveness between the first
offer and the second offer.  Further embodiments may inclode an offer discount value
based on the second change in the user density distribution: snd communicating the

offer to users within the arca at a later time.

16618 Another potential alternative ombodiment involves a method further
inchiding calculating a high user density location within the area and communicating
the first offer to users within the high user density location. fn certam embodiments,
focation information comprises a sct of user histories associated with the plurality of
users, wherein the set of vser historics comprise user location histories and user
purchase histories. In further embodiments, communicating the message including the
first offer to the first user comprises identifying a user computing device associated with
the first wser in a registration databasc and commmunicating the offer to the user
computing device. To still further embodiments, communicating the message including
the fivst offer to the fivst user comprises displaying the offer on an electronic sign that is

located within the area.

18611} In one potential embodiment, a method may further inchude communicating
location analytics comprising the user density distribution history to a first merchant. In
such an cmbodiment, the location analytics may further be made up of offer discount
mtormation associated with the user densuty distribution history or product purchase

mformation associated with the offer discount information.

18812} Another potential cmbodiment may comprise a systom including a2 first
phurality of network enabled access points. The system may further inchude a server
computer coupled to the plurality of network enabled access points, where the server
computer includes processor and a computer readable storage device coupled to the
processor.  As part of the system, the server computer receives location information
from a plurality of user computing devices within an area via the plurality of access

points, analyzes the location information and a set of rules from the computer readable

3.
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storage device associated with the area to create a first offer; and commumicates a

message including the first offer to a first user.

18813} In alternative embodiments, the system may include a second phlurality of
network enabled access points coupled to the server computer via a wide area network,
and the server computer may receive location information via the second plurality of
network enabied access points. As part of such a system, the first plarality of network

enabled access pomts may be coupled to the server computer via a local area network.

BRIEF DESCRIPTION OF THE DRAWINGS
18914} Aspects of the disclosure arc ilfustrated by way of example. In the
accompanying figures, like reference numbers ndicate sindlar clements, and:
8815} FI1G. 1 illusirates a stmplified diagram of a system that may incorporate one

or more embodiments;

8816} FIG. 2 illusirates one aspect of a system that may incorporate ong or more
cmbodiments;

{8817} FIG. 3 illustrates one aspect of 2 system that may incorporate one or more
embodiments; and

{8018} FIG. 4 illustrates one aspect of a method that may incorporate one or more
cmbodiments;

[8019] FIG. 5 illustrates one aspect of 2 system that may incorporate one or more
embodiments; and

18020} FIG. 6 illustrates an example of a computing system in which one or more

embodiments may be implemented.

DETAILED DESCRIPTION
{0821} Several illustrative embodiments will now be described with respect to the
accompanying drawings, which form a part hereof. While particular embodiments, in

which one or more aspects of the disclosure may be implemented, are described below,
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other embodiments may be used and various modifications may be made without

departing from the scope of the disclosure or the spirit of the appended claims.

[6822] Embodiments of the present innovations are directed to the coliection and
use of location data through location analytics,.  In one potential llustrative
embodiment, a network based positioning system may collect location information for a
plurality of users based on the location of the user’s mobile devices as identified by a
network based positioning system.  The location of the users may be analyzed in
corjunction with map information related to locations within the arca such as merchant
store locations. Locations with a high density of users may provide offers to users with
lower discounts, or may provide no offers at all. Locations with a low density of users
may provide offers with a higher discount based on the low density of users in the

focation, in order to direct users from high density areas to low density areas.

18623} Figure 1 illustrates one potential implementation of a network based
positioning system 0. Network based positionimg system 100 mehudes server

computer 102, access points 112, 114, and 116, wircless local arca network (WLAN)

access points 112-116 may be coupled to server computer 102 and any other avatlable

infrastracture computing devices by wired or wireless connections. Access points 112-

116 may then communicate with user computing devices 122 using WLAN connectivity
110,
16924} Server computer 102 may comprise any computing device capable of

processing location data and conwnunicating with user computing devices 120-124
regarding location data. Server computer 102 may be dedicated to location services and
location analytics, or may alternatively server multiple functions in systems that also
provide network connectivity to an extended network, such as the Internet.  In such
systems. User computing devices 120-124 may access Internet data via access points
112-116 via server computer 102 while simultancously providing server computer 102
with location data,

[8825] Server this location data may be created by measuring round trip time (RTT)
for commupications with access points, by using received signal strength indication
(RSSH measurements in conjunction with strength maps for a particular access point,

-5
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using network assisted global positioning systern (GPS) measurements, or by any
stmilar such means of creating location data. This data may then be communicated
from a user device to server computer 102 via the particular access point being used by

a given user device at the time.

[6026] The system of Figure 1 thus functions when users connect to a network via
access points H12-116 using mobile devices such as user computing devices 120-124 ag
shown. When users are comnected via the access points, the users may be tracked
ancnymously, or based on preferences provided if a user registers with a system. Free
Wi-Fi services and/or advertised coupons or other offers may provide an incentive for
users to connect. Once location statistics are gathered, the server may use the location
based analytics to adjust coupon values for stores that opt-in t0 a coupon service that
used the location based dymamic coupons.  The server may then automatically
communicate coupons o users based on analytics results, current user location, past
aser location and/or any other such information. The system may further act as a
centralized system in which the server may provide participating stores with
information related to participating users’ locations. Such information may inchude
time spend in the store, time spent in other stores, time spent near an advertisement
related to a store, relationships between time spent near advertisements and time spent
n a store, typical wser movement through a store, and any other such location

information.

18827} Figure 2 illustrates an aspect of a system that may be used i conjunction
with the system described by Figure 1. Figure 2 illustrates an arca over which a
network based positioning systern may be deployed. Figure 2 shows arca 210 which
encompasses locations 262, 264, 266, 268, 280, and 272, Access points 212, 214, 215,
218, and 220 may provide network connectivity for user’s mobile devices as described

above in Figure 1.

{6828} Such access points may be associated with a particudar location within the
arca. For example, if arca 210 is 3 shopping mall operated by a first corporation,
location 262 may be a fust store within area 210 operated by a sccond and different
corporation.  Access point 212 may then be operated independently by the merchant

with a store at location 262, while access points 216, 218, and 220 may be located

G-
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within open areas of the shopping mall and operated by the first corporation that

manages the mall

16929} fo such a system, one party, such as the first corporation that operates the
mall, may offer location services to user’s within the mall, or all parties may contract
with an independent third party that may offer location services within area 210. A
server computer such as server coraputer 102 that manages location services may thus
be operated locally within area 210 or may be positioned remotely, with location data
from user mobile devices and access points commmumicated to the server computer via a
network. If the first corporation that operates the mall offers location services using a
local server computer, individual merchants mway be allowed fo integrate their access
points into the system to provide enhanced capabilities or to ensure adequate coverage
within the merchant’s location. For an individual system, then, certain access points
may be coupled locally 1o a server computer managing network location services, and
other access points may be coupled via a wider network connection such as through the

Internet.

16938] Additionally, access points as shown in figure 2 may be positicned o
provide network based location services over the entire surface of area 210, mcluding

over vertical locations if, for example, the area 210 includes multiple floors.

18831} As described hercin, the term user refers generally to any person that
interacts with a network based location service system.  Such users may be within an
arca that 2 network based location service provides services for, or may be outside the
system.  Such persons may have mobile devices associated with them that interact
glectronically with the location system, but in certain embodiments, such as where an
offer is broadeast to the public, via a sign or speaker, a user may be a person who is not
registered with a location scrvice or even a person who does not bave an asseciated

mobile device,

j6832] Similarly, as described herein, a merchant refers to any seller or service
provider that operates within an area covered by the loeation service systern.  Such
merchants may be, for example, stores attached to a particolar location i a mall

Alternatively, such a merchant may be tour operator within a park, a marketing
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corporation associated with a particular sign, or any other seller or service provider

operating within an area.

18933} Figure 3 shows an area 300 having a network based location service, where
user density may be identified using user location data. As users enter area 300, mobile
devices carried by these users may actively or passively begin communicating with
access points within area 300, coabling a location of the mobile devices to be
determined by the network based positioming system covering area 300, A scrver
computer that is part of the network based positioning system may receive location data

from the users, and calculate a user density using the location data from the users.

{8834} As shown in figure 3, high user density locations 388, medium user density
locations 290, and low user density locations 392 may be identified. Additional
gradicnts or variations in uscr density may be identified, as shown by the dashed density
rings in figure 3. Such user location analytics which processes individual user locations
in comjunction with other individual user location information to identify patterns in the
location data may then be used to create offors for any user of the system, including

users outstde of avea 300,

1883 5] Figure 4 describes one potential method of using a network based
positioning systern to create offers for users within an arca.  In step 5402, location
mformation is deternuned for a plurality of users in an area associated with a network
based posttioning system. In step 3404, the location mformation for the plurality of
users may be analyzed in conjunction with a set of rules to create an offer for the arca ot
a particular location within the area. For example, a location history, purchase history,
or movement history for a particular user or group of users may be used by the system.
As an additional example, if location data for a phlurality of user’s within area 300 is
analyzed to identify the user density information shown by low user density location
392, offers may be created with a higher than normal discovmnt for a store operating in

location 372.

8836} Rules associated with an area may determine any selected action by the
system in response to location data. For example, density thresholds for identification
of locations as high or low density may be cstablished by roles, with particular offers

associated with density thresholds. Additional rules may be associated with data quality

8-
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related to an estimated percentage of users connected to the systern.  Hstimates of
overall density or error rates in location analytics such as user density if a percentage of
overall users connected to the system using mobile devices if a low or if the absolute
number of users connected to the gystem at any given time is insufficient to provide
accurate density information, the system may not make offers based on a particular
location analytic, such as density, ontil the number of users connected to the system

increases and the data is more reliable.

18837] Using location data and location analytics that results in speeific location
metrics, location data may be used o create dynamic coupons. A location based
analytics systern as described bercin may identify user location and changes in user
location over time. Real-time or near real time user mformation may be used to
customized dynamic offers directly in response to measured location data and location
metrics calculated from location data.  For example, changes in user density over time
may adiust discount percentages, items offered for discount, or other such offers in real

time 1n response 1o the location data.

[8938] Finally, 1o step S406, the offers or coupons that are determined and created
m response to the location data may be communicated to users. Just as in step S404,
commmonication of offers may additionally be identified by a set of rules. In certain
embodiments, offers may only be communicated to mobile devices of users connected
to the network based location system and within the relevant avea at the time the offer is
created.  In other embodiments, offers may only be conveyed to users within a
particular location of the arca at the time the offer is created. For exampie, only uscrs
within high or medium denstty locations with mobile devices commected fo the location

system may receive the offer for a merchant at or near a low user density location.

16839] In other alternative cmbodiments, all users comnecied to the systern may
receive the offer, even if the users are not presently located within the area at the time
the offer is created. Such offers may have a specific time Hmit, such as a specified
number of minutes or hours. In stifl further alternative embodiments, offers may be
comumnrcated 1o persons not connected with or registered in the system. For exanple,
electronic billboards within the area or in a high density location within the area might

broadcast the offer to all persons near the billboard, or speakers might apnounce an

9.
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offer that is created in response to location analytics. Such offers may be made to all
persens who receive notification of the offer and accept the offer at the merchant within

any time parameler associated with the offer.

[6840] Figure 5 describes one potential alternative method which may include
aspects of embodiments, Figure S describes an alternative method for using location
data trom a vetwork based positioning systerus for location analytics and merchaut

offers.

{8041} fn step 5500, a network based location analytics system associated with a
network based positioning system may accept user vegistration information.  Such
registration imformation may include demographic data, offer preferences, privacy
preferences, identification data, a uscrname, a password, or any other such relevant
ndividual user data.  Users may additionally register one or more mobile devices with
the system in order to receive offers from the system, and to enable additional wacking
of the user when the user’s mobile device is within an area associated with the network
based location service. If a particular service is associated with multiple arcas, a user
may have the option to elect which arcas the user wants to receive the service in, or

other clections for specific areas.

16842} For certain users that select such an option, & personalized shopping protile
may be created based on stores a shopper visits, the locations within a store or mall that
the vser visits, and the products that are purchased. Coopons matched to the shopping
protile may then be created based on past shopping behavior o create an imteractive
shopping experience.  Such options may be stored n 8 database as part of a server

computer or system that operates the network based location services.

16843} Merchants may also register with such a system. Merchant registration may
mvolve integrating merchant operated access points within the network based
positioning system, selecting offer types, offer discount amounts, and dynamic offer
adjustments that may be made in response to focation analytics calculated by the
system. A merchant may also pay a fee for inclusion in the system, and may elect to
receive location history data that may show movement of users through an area or near

a location assoctated with the merchant.

-10-
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16844} In step S502, the system determines location information for a phuality of
gsers in an area associated with the network based positioning system.  As deseribed
above, such information may be obtained by created by measuring RTT for
comumntcations with access points, by using R5581 measurergents in conjunction with
strength maps for a particular access point, using network assisted GPS measurements.
In other embodiments, for example, in 8 merchant operated access point connected to a
location services system, a general location for a user may be established by identifying
that the user is in commmumication with an access point operated by the merchant. In
various different embodiments, any combination of such location data may be uscd by a

Systen,

[8045] In step 5504, vser location information may be analyzed to determine a user
density distribution within the area associated with the network., Such a user density
digtribution may wncorporate location information from a broad range of users while
maintaining privacy for individual users, and may thus enable greater privacy that a
map showing locations of imdividual users. Additionally, a location analytics metric
such as user density may be suppiemented with data from other sources. For example,
user ocation information from a network based location services system that only
receives data for a portion of the potential users or shoppers within an area or location
may be supplemented by additional information regarding user density such as user
density estimaies from cameras or microphones. Such information may be integrated
nto a system to enable greater accuracy in user density estimation, and thus greater

accuracy i creating offers associated with specific user densities.

[6846] In step S506, the user density distribution calculated using the location
miormation from a particular time may then be integrated with a user density
distribution history. Such a user density distribution history may be stored in a database
within a server computing device that is part of a network based location service such as
computing device 102 of figire 1. Such a history may be used to verify that any sudden
changes in user density are not due to errors or data outliers as mobile devices for users’
fransition between locations. Such user density distribution history may also be used
for feedback on offer effectiveness, and may be used to drive users to low density arcas

at particular low density times as well, as described further below.

-11-
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18847} I step S508, an offer is created automatically within a server computer of
the system based on the user density distribution data, and m S510, the offer
compminicated to users.  Just as describe in figwre 4, the offer creation and
comumndcation may be directed at a single group of registered users, at the gencral
public, or at any potential group of users. Additionally, muitiple offers may be created

and commmunicated at the same time, or as a single communication.

160481 In step S512, additional location information for users within the area is
collected.  Such data may be collected continuously by the system, or at particular
periods.  When users register mobile devices with the systemn, the vsers may, for
cxample, install an application within their mobile devices that enable communication
with the network based location services system as agreed to at the time of the
registration, such that the application may automatically identify when the mobile
device is within the area, and begin coranwmication with the location services system to
provide location data. Additional offers may be provided to users who provide more

detailed or more regular location data to the system.

18849] As additional location data is gathered in step 85172, the density distribution
history and user movement i updated. This may enable a system to observe changes in
density distribution and movement of specific users that may be correlated with specific
offers. Additionally, over time, as similar offers are repeated at differcot time and for
different locations within an area, the effectiveness of different offers may be quantified

and stored in a database with the user density distribution history.

[6458] In step S514, the effectiveness data for different offers in impacting user
movement and changes in user density distribution may be provided to merchants.
Following this, merchants or system operators may modify rules for future offers based
on these observed user respouses to offers.  This may be done by, for example,
merementing or decrementing offer amounts, or changing threshold values for creating
and communicating offers to users.

{6051} In step 5516, location data and location analytics data, mcluding offer
effectiveness, user density distribution, and individeal user movement data may be
provided to merchants based on registration selections such that the merchants may use

this data for individual analysis by the ndividual merchant. Additiona! details roay be

-12-
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provided to a particular merchant. Such details may inclade time spent in the store,
time spent in other stores, time spent near an advertisement related fo a store,
relationships between time spent near advertiscments and time spent in a store, fypical
user movement through a store, and changes in user density or individual movemend
toward a store in response to an offer associated with a store or a nearby store. A
merchant may then modify registration details as discussed in 8500 or modify offers as

described in S514 based on data provided to the merchant in 5516.

{8852} Figure 6 iHlustrates an example of a compating system in which one or more
cmbodimenis may be tmplemented. A computer system as illustrated in figure 6 may be
mcorporated as part of the previously described computerized devices. For exanple,
computer system 600 can represent some of the components of the user mobile
computing devices 120-124 and/or the server computer 102 discussed i this
application. Fig. 6 provides a schematic illustration of one embodiment of a computer
system 600 that can perform the methods provided by various other embodiments, as

escribed herein, and/or can function as the host computer sysiem, a remote
kigsk/terminal, a point-of-sale device, a2 mobile device, and/or a computer system. Fig.
6 18 meant only to provide a generalized tilustration of various compounents, any or all of
which may be utilized as appropriate.  Fig. 6, therefore, broadly illustrates how
individual system elements may be implemented in 8 relatively separated or relatively

more integrated manner.

{8853} The computer system 600 is shown comprising hardware clements that can
be electrically coupled via 3 bus 605 {or may otherwise be in communication, as
appropriate).  The hardware clements may include onc or more processors 610,
melading without limitation one or more general-purpose processors and/or one or more
special-purpose  processors (such as  digital signal processing chips, graphics
acceleration processors, and/or the like); one or more imput devices 615, which can
nclude without limitation a mouse, a keyboard and/or the like; and one or more ouiput
devices 620, which can inchide without limitation a display device, a printer and/or the

like.

[B054] The computer system 600 may further include (and/or be in communication

with} one or more non-iransitory storage devices 625, which can comprise, without

13-
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Hmitation, local and/or network accessible storage, and/or can imchide, without
Hmitation, a disk drive, a drive array, an optical storage device, a solid-state storage
device such as a random access memory (“RAM”) and/or a read-only memory
{("ROM”), which can be progragunable, flash-updateable and/or the like. Such storage
devices may be configured to implement any appropriate data stores, including without

timitation, varicus file systems, database structures, and/or the like.

{8855} The computer systern 600 might also melude a communications subsystem
630, which can include without Hmitation a modem, a network card (wireless or wired),
an infrarcd commumication device, a wireless communication device and/or chipsat
{such as a Bluetooth™ device, an 802,11 device, 8 Wi-Fi device, a WiMax device,
cellular comamunication facilities, etc.), and/or similar communication interfaces. The
commumications subsystern 630 may permit data to be exchanged with a network {such
as the network described below, to name one example), other computer systems, and/or
any other devices described herein,  In many embodimenis, the computer system 600
will further comprise a non-transitory working memory 635, which can include a RAM

or ROM device, as described above.

16856} The computer system 600 also can comprise software cloments, shown as
bemg currently located within the working memory 635, including an operating system
640, device drivers, executable libranies, and/or other code, such as one or more
application programs 645, which may comprise comaputer programs provided by various
embodiments, and/or may be designed to mplement methods, and/or configure systems,
provided by other embodiments, as described herein, Merely by way of example, one
or morg procedures described with respect to the method(s) discussed above might be
implemented as code and/or mstructions executable by a computer (and/or a processor
within a computer); in an aspect, then, such code and/or nstructions can be used to
configure and/or adapt a general purpose computer {or other device) to perform one or
more operations in accordance with the described methods.

{8857} A set of these instructions and/or code might be stored on a compuier-
readable storage medivm, such as the storage device(s) 625 described above. In some
cases, the storage medium nvight be incorporated within a computer system, such as

computer system 600. In other embodiments, the storage mediom might be separate
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from a computer system {(¢.g., a removable medium, such as a compact dise), and/or
provided in an imstallation package, such that the storage mediinn can be vsed to
program, configurc and/or adapt a general purpose computer with the instructions/code
stored thereon. These instructions might take the form of executable code, which is
executable by the computer system 600 and/or might take the form of source and/or
nstallable code, which, upon compilation and/or installation on the computer system
600 {c.g., using any of a variety of gencrally available compilers, installation programs,

compression/decompression utilitics, efc.) then takes the form of executable code.

[0058] Substantial varistions may be made in accordence with specific
requircraents. For example, customized hardware might also be used, and/or particular
clements might be mplemented in hardware, software (including portable software,
such as applets, ¢tc.}, or both. Maoreover, hardware and/or software components that
provide certain functionality can coumprise a dedicated systom (having specialized
components) or may be part of 3 more generic system.  For example, an activity
selection subsystem configured to provide some or all of the features described herein
relating to the selection of activities by a context assistance server 140 can comprise
hardware and/or software that is specialized (e.g., an application-specific integrated
circuit (ASIC), a software method, etc.) or generic {e.g., processor(s) 614, apphications
645, ete.y Further, comection to other computing devices such as network tnput/output

devices may be employed.

{8859} Some embodiments may employ a computer system {(such as the computer
system 6{{} to perform methods in accordance with the disclosure. For cxample, some
or ali of the procedures of the described methods may be performed by the computer
system 600 in response to processor 610 executing one or more sequences of one or
more instructions (which might be incorporated into the operating system 640 and/or
other code, such as an application program 645} contained in the working memory 635.
Such instructions may be read into the working memory 635 from another computer-
readable medinm, such as one or more of the storage device(s) 625. Merely by way of
cxample, execution of the sequences of instructions contained in the working memory
635 might cause the processor(s) 610 to perform oune or more procedures of the methods

described herein.
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{6860} The terms “machine-readable medium” and “computer-readable medium,”
as used herein, refer to any medium that participates in providing data that cagses a
machine to operate in a specific fashion. In an cmbodiment implomented using the
computer system 600, various computer-readable raedia nught be involved in providing
mstructions/code to processor{s) 610 for execution and/or might be used to store and/or
carry such fustructions/code {c.g., as signals). In mwany implementations, a computer-
readable medium is a physical and/or tangible storage medivm. Such a medivm may
take many forms, including but not Hmited to, non-volatile media, volatile media, and
transmission media. Non-volatile media include, for example, optical and/or magnetic
disks, such as the storage device(s) 625, Volatile media include, without limitation,
dynamic memory, such as the working memory 635, Transmission media inchude,
without limitation, coaxial cables, copper wire and fiber optics, including the wires that
comprise the bus 605, as well as the various components of the commmmications
subsystem 630 (and/or the media by which the communications subsystem 630 provides
commumication with other devices). Hence, transmission media can also take the form
of waves (including without hmitation radio, acoustic and/or Bght waves, such as those

generated during radio-wave and infrared data communications).

[8061] Common forms of physical and/or tangible computer-readable media
include, for example, a floppy disk, a flexible disk, hard disk, magnetic tape, or any
other maguetic medium, a CD-ROM, any other optical medium, puncheards, papertape,
any other physical medivm with patteros of holes, a RAM, a PROM, EPROM, =
FLASH-EPROM, any other memory chip or cartridge, a carrier wave as described
hereinafter, or any other medivm from which a computer can read iostructions and/or

code,

[8862] Various forms of computer-readable media may be involved in carrying one
or more sequences of ong or more instructions to the processor(s) 610 for execution.
Merely by way of example, the jnstructions may foitially be carried on a magnetic disk
and/or optical disc of a remote computer. A remote computer might load the
instructions into #ts dypamic memory and send the instructions as signals over a
transtoission medium 1o be received and/or executed by the computer system 606{.

These signals, which might be in the form of clectromagnetic signals, acoustic signals,
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optical signals and/or the hike, are all examples of carrier waves on which mstractions

can be encoded, in accordance with varicus embodiments of the invention.

8963} The commumications subsystem 630 (and/or components thercof) generally
will receive the signals, and the bus 605 then might carry the signals (and/ov the data,
nstructions, ote. carried by the signals) to the working memory 635, from which the
processor{s) 605 retricves and executes the instructions.  The iustructions received by
the working memory 635 may optionally be stored on a non-transitory storage device

625 either before or after exccution by the processor(s) 610,

[3864] The methods, systems, and devices discussed above are examples. Various
gmbodiments may omit, substitute, or add varicues procedures or componenis as
appropriatc. For instance, in alicrpative configurations, the methods described may be
performed o an order different from that described, and/or varicus stages may be
added, omitted, and/or combined. Also, features described with respect to certain
embodiments may be combined in various other embodiments. Different aspects and
clements of the embodiments may be combined in a similar manner. Also, technology
cvolves and, thus, many of the clements arc exarples that do not limit the scope of the

disclosure to those specific examples.

16465] Specific detalls are given in the description to provide a thorough
understanding of the embodiments. However, embodiments may be practiced without
these specific detatls,  For example, well-known circuits, processes, algorithms,
structures, and technigues have been shown without unnecessary detail in order to avoid
obscuring the embodiments. This description provides example embodiments only, and
1s not intended to limit the scope, applicability, or configwration of the invention.
Rather, the preceding description of the embodiments will provide those skilled in the
art with an cnabling description for implementing cmbodiments of the invention.
Various changes may be made in the function and arrangement of clements without

departing from the spirit and scope of the invention.

[3866] Also, some embodiments were described as processes depicted as flow
diagrams. Although cach may describe the operations as a sequential process, many of
the operations can be performed in paralic! or concurrently. In addition, the order of the

operations may be rearranged. A process may have additional steps not included in the
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figure. Furthermore, embodiments of the methods may be mplemented by hardware,
software, firmware, middleware, microcode, hardware description languages, or any
combination thereof. When implemented in software, firmware, middleware, or
microcode, the program code or code segments to perform the associated tasks may be
stored In a computer-readable medium such as a storage medivm.  Processors may

perform the associated tasks.

18867} Having described several embodiments, various modifications, alternative
constractions, and equivalents may be ased without departing from the spirit of the
disclosure. For example, the above clements may merely be a component of a larger
system, wherein other tules may take precedence over or otherwise modify the
application of the invention. Also, a number of steps may be undertaken before, during,
or after the above elements are considered. Accordingly, the above description does not

{imit the scope of the disclosure.
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WHAT IS CLAIMED 15:

1. A method comprising:

determining, using a network based positioning system comprising a
server and af least one access point, location information for a plurality of users at 3 first
time in an arca associated with the network based positioning system;

analyzing the location information and a set of rules associated with the
area to create a fivst offer; and

conununicating a message including the first offor to a first user, wherein
the message is associated with a first location, and wherein the first location is in the

area associated with the network based positioning system.

2, The moethod of claim | wherein avnalyzing the location
information to create the first offer comprises:

calculating, using the location mnformation, a first user density
distribution for the arca associated with the network based posttioning systom;

updating a user density distribution history using the first user density
distribution; and

creating the first offer to direct users to the first location, wherein the

first location is a low user density location.

3. The method of clatm 2 further comprising:

providing the location information to a merchant computer,

4, The method of claim 2 further comprising:

correlating a discount associated with the first offer with a correlated
vaiue comprising at least one oft a density differential, a user location history, or a user
purchase history; and

adjusting the discount assoctated with the first offer based on the

correlated value.
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3. The method of ¢laim 1 further comprising:

determining, using the network based positioning system, second
location information at a second time for a sccond plurality of users 1o the area
associated with the network based positioning system; and

analyzing the location information to determine a user response to the

first offer.

6. The method of claim S wherein analyzing the location
information to determine the aser response to the first offer comprises:

calculating, using the second location information, a second user density
distribution for the avea associated with the network based positioning system;

updating the user density distribution history using the first user density
distribution; and

calculating 2 change in user density distribution.

7. The method of clatm 6 further comprising:

detormining a third user density distribution for the area at 2 third time;

communicating the first offer at the third fime to users within the area at
the third time;

measuring a fourth user density disiribution for the area at a fourth time;

calculating 2 second change in the user deosity distribution; and

identifying a time based effectiveness of the first offer.

8. The method of claim 6 further comprising:

determining a third user density distribution for the arca at a third time;

communicating a second offer at the third time to users within the area at
the third time:

measuring a fourth user density distribution for the area at a fourth time;
and

calculating a second change in user density distribution.
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9. The method of claim B further comprising calculating a
difference between the change in user density distribution and the second change in user
density distribution to identify a difference in effectiveness between the first offer and

the second offer,

10.  The method of claim 8 further comprising changing an offer
discount value based on the second change in user density distribution; and

communicating the first offer to users within the area at the fourth time.

11, The method of claim 2 further comprising:
calculating a bigh user deunsity focation within the area; and
communicating the first offer to users within the high user density

focation.

12. The method of claim 1 wherein the location information
comprises a sct of user histories associated with the plurality of users, wherein the set of

aser histories comprise user location histories and user purchase historics.

13, The method of claim | wherein commumicating the message
including the first offer to the first user comprises identifying a user computing device
associated with the first user in a registration database and communicating the first offer

to the user computing device.

14, The method of claim | wherein commaunicating the message
inchuding the first offer to the first user comprises displaying the first offer on an

clectronic sigo that is Jocated within the area.

1§, The method of claim 2 further comprising communicating

location analytics comprising the user density distribution history to a first merchant.
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16.  The method of claim 1S wherein the location analytics further
comprises offer discount information associated with the user density distribation

history.

17.  The method of claim 16 wherein the location analytics further

comprises product purchase mformation associated with the offer discount information.

18, A system comprising:

a first plurality of network enabled access points; and
a server coupled to the first plorality of network enabled access points,
the server comprising:
a processor; and
a computer readable storage device coupled to the processor;
wherein the server receives location information from a plurality of user
computing devices within an area via the first plurality of network cnabled access
points, analyzes the location information and a set of rules from the computer readable
storage device associated with the area to create a first offer; and communicates a

message including the first offer to a first user.

19,  The system of claim 18 further comprising a second plorality of
network enabied access poinds coupled to the server via a wide arca network;

wherein the server reccives location information via the second plurality
of network enabled access points, and wherein the first pherality of network enabled

access points 1s coupled to the server via a local area network.

20, A system comprising:

means for receiving network based location information for users within
an ares;

means for calculating a user density distribution for users within the area;

means for creating an offer associated with 8 location in the arca based

on the user density distribution; and
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means for communicating the offer to one or more users.

2%, The system of claim 20 further comprising:

means for caleulating a first user density distribution for the area
associated with the network based positioning system;

means for updating a user density distribution history using the first user
density distribution; and

means for creating the first offer 1o direct users to the first location,

wherein the first location is a low user density location,

22, The system of claim 20 further comprising:

means for correlating a discount associated with the first offer with a
correlated value comprising a density differential; and

means for adjusting the discount associated with the first offer based on

the correlated value.

5]

23. A nou-transitory computer readable storage medium coraprising
mstructions that, when executed by 4 processor coupled to the storage mediom, cause
the processor to implement a method comprising:

detcrmining, using a network based positioning system comprising a
server and at feast one access point, location information for a plurality of users at a first
time in an area associated with the network based positioning system;

analyzing the location information and a set of rules associated with the
arca to create a first offer; and

conununicating a message including the first offor to a first user, wherein
the message is associated with a first location, and wherein the first location is in the

arca associated with the network based positioning system.

24.  The non-transitory computer readable storage mediom of claim

23 whergin the method further comprises:

calculating, using the location information, a first user density

distribution for the area associated with the network based positioning system;
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updating a user density distribution history using the first user density
distribution; and
creating the first offer to dircct users to the first Jocation, wherein the

first location is a low user density location,

2S5, The non-transitory computer readable storage medivm of claim
23 wherein the method further comprises:

deterraining, using the network based positioning system, second
location information at a second time for a second phwvality of users in the area
associated with the network based positioning system;

analyzing the location information to determine a user tesponse to the
first offer;

calculating, using the second location information, a second user density
distribution for the area associated with the network based positioning system;

updating the user density distribution history using the first user density
distribution; and

calculating a change in user density distribution.
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