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SYSTEMSAND METHODSFOR IDENTIFYING MERCHANT LOCATIONS
BASED ON TRANSACTION RECORDS

Cross-Reference to Related Applications

This application is a PCT International Applicatiof and claims priority to, U.S. Patent
Application No. 14/789,305, filed July 1, 2015, abdS. Provisional Application No.
62/044,784, filed on September 2, 2014. In addjtihS. Patent Application No. 14/789,305
claims priority to, and the benefit of, U.S. Praoemal Application No. 62/044,784. The entire
disclosures of the above applications are incotpdrherein by reference.

Field of the Invention

The present disclosure relates to a computer-imgtéed method for identifying a merchant
location for a target merchant based on one or mansactions; and a system for identifying
a merchant location based on one or more transactibor example, the present invention
relates to systems and methods for identifying achamnt location based on transaction
records associated with the merchant.

Background of the Invention

This section provides background information relatethe present disclosure which is not

necessarily prior art.

Known mobile devices permit users to view theirent locations on map applications. Such
mobile devices generally rely on Global Positionygtem (GPS) signals to determine the
locations. Accuracy of the locations is impactgdHhz mobile devices’ ability to obtain GPS
signals, especially when the mobile devices angasisd within buildings (i.e., indoors), or
when one or more sections of the sky is obscuBdund-based references are also known to
be used to enhance the accuracy of the determguadidns. Separately, merchants are
known to transact with consumers for the sale afdgoand services. Transactions are

commonly funded through payment accounts associaidd the consumers, whereby
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transaction data is generated and stored for e@adlsdction. The transaction data often

includes payment account numbers, merchant idergifind dates/times of transactions.

It is generally desirable to overcome or ameliorate or more of the above described

difficulties, or to at least provide a useful altative.

Summary of the Invention

According to the present invention, there is predich computer-implemented method for
identifying a merchant location for a target merdi@ased on one or more transactions, the
method comprising:

accessing multiple router records, each routearceassigned to one of multiple cells
of a grid structure indicative of geographic looati

for each of the multiple router records, searchiyga computing device, for a match
between the router record and at least one of pheliiansactions associated with the target
merchant based on time; and

reporting one or more of the multiple cells a®eation associated with the target
merchant, when a number of matching router recasdggned to said one or more of the

multiple cells exceeds a predetermined threshold.

According to the present invention, there is alswvjgled a system for identifying a merchant
location based on one or more transactions, thtersysomprising:
a memory including a data structure, the datagitra including multiple transaction
records associated with a target merchant; and
a processor coupled to the memory and configured t
access multiple router records, each router reassdciated with the target
merchant;
for each of the multiple router records, searchafaratch between the router
record and at least one of the multiple transastamsociated with the target merchant
based on time; and

report the at least one of the matched routerdeo a location provider.



10

15

20

25

30

H:\tld\interwoven\NRPortb\SNGDCC\TLD\134402_1.da22/11/2017

According to the present invention, there is alsvjgled a non-transitory computer readable
medium media comprising instructions that, whercated by at least one processor, cause
the at least one processor to:
access multiple router records, each router reassdciated with a target merchant;
for each of the multiple router records, searchafmatch between the router record
and at least one of multiple transactions assatiaith the target merchant based on time; and
report the at least one of the matched routerdeimoa location provider.

Brief Description of the Drawings

Preferred embodiments of the present inventionhareafter described, by way of non-

limiting example only, with reference to the acca@nying drawings, in which:

FIG. 1 is a block diagram of an exemplary systeithefpresent disclosure suitable for use in
identifying merchant locations;

FIG. 2 is a block diagram of a computing devicat thay be used in the exemplary system of
FIG. 1;

FIG. 3 is an exemplary method for use in identifygnmerchant location based on transaction
records associated with the merchant, that maysed un the system of FIG. 1;

FIG. 4 is an exemplary graph of multiple routerduned in the system of FIG. 1;

FIG. 5 is the exemplary graph of FIG. 4 associatgd an exemplary grid structure;

FIG. 6 is the exemplary grid structure of FIG. Shweounts for records per cell matched
according to the method of FIG. 3; and

FIG. 7 is another exemplary method for use in ifigng a merchant location based on
transaction records associated with the merchiaaitmhay be used in the system of FIG. 1.
Corresponding reference numerals indicate correipgmarts throughout the several views
of the drawings.

Detailed Description of Preferred Embodiments &f livention
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Example embodiments will now be described morey fulth reference to the accompanying

drawings.

Certain merchants are covered by wireless netwgahkerated from multiple different routers,
especially closely located merchants in shoppinfismairports, etc. The routers may be
associated with, or even operated by, the merchaAt consumers move through the
merchants (i.e., through locations associated thighmerchants), portable communication
devices associated with the consumers are abldetdify the routers and generate router
records, which reflect the names and signal strengjtthe routers. The systems and methods
herein identify merchant locations by correlatihg touter records with transaction records
involving the merchants. One example system gé&e®ei@a grid structure of cells, which
corresponds to a geographic location including surdounding a target merchant. Router
records associated with the target merchant argresisto cells of the grid structure. The
router records are then matched with transactioards of the target merchant, in order to
identify the router or the target merchant locatroane of the cells of the grid structure. One
or more example systems further, or alternativalgtch the router records and the transaction
records based on time, and not to a grid structaidentify the target merchant location. By
identifying the merchant location, rules and/orqasses for determining location based on
router signals may be modified to more accuratedyemnine locations of portable
communication devices when at certain merchantfjding indoor merchants, etc.

FIG. 1 illustrates an exemplary system 100, in Whane or more aspects of the present
disclosure may be implemented. Although, in thecdbeed embodiment, the system 100 is
presented in one arrangement, other embodimentsimlyde the system 100 arranged

otherwise, depending, for example, on authorizgtimeesses for payment card transactions

and/or location identification processes.

Referring to FIG. 1, the system 100 generally idekia merchant 102, an acquirer 104, a
payment network 106, an issuer 108, and a locatiownider 110, each coupled to network
112. The system 100 further includes multiple rild 6, each generally associated with the

merchant 102. The routers 116 may be operateadayperchant 102, or they may be in close
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proximity to the geographic location of the merahHdR2. As used herein, the term “router”
should be understood broadly to include a varidtyliierent devices, which generate
network(s) and/or provide access to network(sgroftireless network(s). For purposes of
clarity, only three wireless routers 116a-c akestitated in FIG. 1. It should be understood the

same or a different number of routers may be engglay other embodiments.

A consumer 114 is further illustrated, and the comsr 114 is associated with a portable
communication device 118, such as, for examplmatphone or tablet. The consumer 114
may include, for example, a purchaser, an instinai purchaser, a business, or any other
entity that purchases products, includirey., goods or services, etc. The portable
communication device 118 associated with the coeswi¥, in this exemplary embodiment,
is within a range of each of the routers 116, aficated by arrows. The portable
communication device 118 is further coupled to meknd 12, directly, or indirectly, through
one or more of routers 116. In this example, ihgters 116 are unhidden and can be
recognized by the portable communication device. 1T8e routers 116 may be public,
private, secured or unsecured. The network 112inthyde, without limitation, a local area
network (LAN), a wide area network (WANg.¢., the Internet, etc.), a mobile network, a
virtual network, and/or another suitable public/angrivate network capable of supporting
communication among two or more of the componelistiated in FIG. 1, or even
combinations thereof. For example, network 112 malude multiple different networks,
such as a private payment transaction network meckssible by the payment network 106 to
the acquirer 104 and the issuer 108, and separatpiiblic networkdg., the Internet), which
the merchant 102, the location provider 110 anterportable communication device 118

may accCess.

It should be appreciated that the system 100 igighed for illustrative purposes only, and
should not be understood to limit the present deale. Different arrangements of the system
100 may be employed in other embodiments, deperahingor example, the location of a
target merchant, the proximity of adjacent merchathite number and/or concentration of
routers associated with the merchants, and vadthes factors associated with transactions,

routers, location specific data, etc.
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Each of the merchant 102, the acquirer 104, thenpaynetwork 106, the issuer 108, and the
location provider 110 may be implemented in onenore computing devices, such as a
computing device or multiple computing devices tedatogether, or distributed across a
geographic region. Further, in this exemplary ednient, the portable communication
device 118 may further be implemented as a comgudavice, such as, for example, a
smartphone, a tablet, or another mobile networkledledevice. For illustration, the system
100 is described below with reference to an exemmamputing device 200 illustrated in
FIG. 2. In general, the computing device 200 nmajuide, for example, one or more servers,
workstations, personal computers, laptops, smanghotablets, PDAs, point of sale
terminals, personal navigation device (PND), dlige system 100 and parts therein, however,
should not be considered to be limited to the camgudevice 200, as different computing

devices and/or arrangements of computing devicgshmaised in other embodiments.

The exemplary computing device 200 includes a msme202 and a memory 204 coupled to
the processor 202. The processor 202 may includeout limitation, a central processing

unit (CPU), a microprocessor, a microcontrollgsr@grammable gate array, an ASIC, a logic
device, or the like. The memory 204 is a comprgadable media, which includes, without
limitation, random access memory (RAM), a solidestdisk, a hard disk, compact disc read
only memory (CD-ROM), erasable programmable redg memory (EPROM), tape, flash

drive, and/or any other type of volatile or nontitdgphysical or tangible computer-readable
media. Memory 204 may be configured to store, eutHimitation, transaction records,

router records, predetermined intervals, predetexthithresholds, merchant IDs, router
databases, router tables, geographic data, antler types of data suitable for use as

described herein.

The computing device 200 further includes a netwatdrface 206 coupled to the processor
202. The network interface 206 may include, witHouitation, a wired network adapter, a
wireless network adapter, a mobile and/or celligi@communications adapter, or other device

capable of communicating to one or more differatiworks, including the network 112. In at
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least one embodiment, computing device 200 inclpdesessor 202 and one or more network

interfaces 206 incorporated into or with procesXaft.

Referring again to FIG. 1, in the illustrated syst€00, the merchant 102, the acquirer 104,
the payment network 106, and the issuer 108 cotipararesponse to a request from the
consumer 114, for example, to complete a paymetuat transaction. The consumer 114
initiates the transaction by presenting a paymemutog, such as a credit card, a debit card, a
pre-paid card, payment fob, and/or the portableroanication device 118 with a payment

account application, etc., to the merchant 102.

As an example, in a credit transaction in the $yst80, the merchant 102 reads the payment
device and communicates an authorization reqegstificluding a payment account number
and an amount of the purchase, etc.) to the acql@d# to determine whether the payment
account is in good standing and whether thereffcgnt credit to complete the transaction.
The acquirer 104, in turn, communicates the authtian request with the issuer 108, through
a payment network 106, such as, for example, M@arel®, VISA®, Discover®, American
Express®, etc. If the issuer 108 accepts theais, a reply authorizing the transaction is
provided back to the merchant 102, thereby pemgitthe merchant 102 to complete the
transaction. The transaction is later clearedars#ttled by and between the merchant 102,
the acquirer 104, and the issuer 108. If the iIs408 declines the transaction, a reply
declining the transaction is provided back to therchant 102, thereby permitting the
merchant 102 to stop the transaction. While tlezaliransaction is described with reference
to a credit account, payment account transactiaysfurther include other transactions, such
as debit transactions and pre-paid transactionsyggested above. For debit and pre-paid
accounts, a transaction is substantially similéinéoabove, but may further include the use of
a personal identification number (PIN) authorizatemd more rapid posting of the charge to

the payment account, etc.

Transaction data is generated, collected, anddsameart of the above interactions among the
merchant 102, the acquirer 104, the payment netd@8k the issuer 108, and the consumer

114. The transaction data includes a pluralityarisaction records, one for each transaction,
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or attempted transaction. The transaction recordsis exemplary embodiment, are stored at
least by the payment network 106, in memory 20gbaiputing device 200. Additionally, or
alternatively, the merchant 102, the acquirer 1&4j/or the issuer 108 may store the
transaction records in memory 204 of their corresiig computing device 200, or
transaction records may be transmitted betwees paslystem 100. The transaction records
include, for example, payment account numbers, atsaf the transactions, merchant IDs,
and dates/times of the transactions. It shouldgeciated that more or less information
related to transactions, as part of either autatiam or clearing and/or settling, may be
included in transaction records and stored withm gystem 100, at the merchant 102, the

acquirer 104, the payment network 106 and/or theeis108.

Apart from the transaction, the portable commuincatievice 118 associated with the
consumer 114 generally moves with the consumeraklthe consumer 114 moves from
location to location, within a location of the meanit 102, by the location of the merchant
102, or between the location of the merchant 1@2 aother merchant location. As the
consumer 114 moves, the portable communicatiorcdeMl8 moves relative to the routers
116a-c, and relative to additional other routecated generally proximate to the merchant
102 (not shown). As the portable communicationice®18 moves, its recognition of the
routers 116a-c, and the signal strength of theersuit16 at the portable communication device
118, change. The portable communication device dderates router records, often
periodically, which indicate at least which of theters 116a-c are recognized and the relative
signal strength of the recognized routers 116higiexemplary embodiment, a router record
includes a name(s) of the router(s) recognizedyreabstrength of the recognized router(s) at
the portable communication device 118, a date dmadea Different or additional information
may be included in router records in other embodisieincluding, for example, user
identification (ID) for the portable communicatialevice 118, the GPS location of the

portable communication device 118, etc.

The router records, in this example embodimentgatieered by the portable communication
device 118 and provided to the location providd), bk to other parts of system 100, in real-

time, or periodically or intermittently, as desireBor example, in some embodiments, the
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portable communication device 118 generates anddtoees router records for a period of
time (e.g., 3 hours, 6 hours, 2 days, 1 week, etc.), andtifamsmits the router records to the
location provider 110. In other embodiments, tletable communication device 118
transmits the router records in real-time or neml-time, for example, when they are
generated. In still other embodiments, the locapimvider 110 retrieves the router records
from the portable communication device 118g( in real-time, or periodically, or

intermittently at some later time).

While only one portable communication device 1li8ustrated in the system 100 of FIG. 1,
it should be understood that multiple portable camitation devices may be included in the
system 100 (and associated with the consumer Jd#ttomultiple other consumers), and that
router records may be generated by any number élde communication devices and
provided to the location provider 110. In numereagodiments, the location provider 110
will receive and/or retrieve router records fronzeios, hundreds or thousands of, or more,

portable communication devices, etc.

Once received and/or retrieved, the location prewid 0, or other part of system 100, stores
the router records in memory 204 of correspondimgputing device 200. The location
provider 110 may include additional informatiorthe router records, before or after storing
the router records in the memory 204. In this eplany embodiment, the location provider
110 searches, in a router database, stored in nge?@dyr for one or more of the router names
included in the router records. The router datali@dudes associations between the router
names and names, addresses, and/or IDs of cordiagonerchantsg., the merchant 102,
etc.). When a router name is included in the modetabase, the location provider 110
appends the associated merchant name, merchaesaddnd/or merchant ID to the router
records. It should be appreciated that, in oth@vadiments, the location provider 110 may
append a merchant name, merchant address, andranelD to the router record in one or
more other wayse(g., without reference to a router database, etc.).

In at least one embodiment, the router record meyde a merchant name, merchant address

and/or merchant ID when received from the portablamunication device 118.
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An example router record is included in TABLE 1s shown, the router record includes a
record ID, a user ID, router data points includihg router name/signal strength for each
detected router, a merchant identifier, a date gaimde. Like the merchant ID, the record ID
is appended to the router record by the locationider 110. The record ID is unique to the
router record, and is usable to distinguish difiéreuter records from one another. The user
ID, in this example, is provided from the portatéenmunication device 118 and is indicative
of the portable communication device 118. It sddaé appreciated that the user ID may be
omitted in one or more embodiments, for exampléjtassociate the router record from the

portable communication device 118, or consumerakkbciated therewith.

Record| User| Router 1| Router 2| Router 3| Merchant
ID ID Data Data Data ID
1234 6789 “116a"/0.93| “116b"/0.20| “116c"/0.16 | 456789 MM/DD/YYYY | 14:03:52

Date Time

TABLE 1

It should be appreciated that the above routerdesaexemplary in nature and provided for
purposes of illustration only, and that router relsamay vary in form, content, etc., in other

embodiments.

FIG. 4 illustrates a router graph for the routet6d, 116b, and 116c, from TABLE 1. The
router graph indicates the relative location betw#e routers 116a-c, and the coverage or
wireless network of the routers 116a-c. The refees 402, 404, and 406 indicate the regions
of overlap between two of the routers 116a-c, wthikereference 408 indicates a region of
overlap between all three networks from routersatd6 For example, based on the router
graph shown in FIG. 4, a portable communicationiaewnay be positioned within the
wireless networks of any of the routers 116a-camy two of the routers. Based on the
exemplary router record of TABLE 1, however, beeaassignal strength, or intensity, for
each of the routers 116a-c is present, it is ¢leaportable communication device is located
within region 408, i.e., where each of the wirelessvorks, associated with routers 116a-c,
overlap. As described above, a different numberooters may be indicated in other
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embodiments, often dependent on the concentratidiosarrangement of merchants or others
associated with the routers. For example, routansl their corresponding wireless
network(s), may be more concentrated and may qwvenare often in certain merchant
environments, such as, for example, a shopping aralmultiple level building, as compared

to a standalone department store.

The location provider 110 may further process anfilter the router records based on the
methods described herein. For example, the latgirovider 110 may filter, delete or
eliminate router records associated with the corsurb4, when the location (as indicated by
the router names/signal strengths) changes momneftiraexample, 30 meters in 30 seconds.
Such a change in location may indicate that theswaer 114 is on-the-move, and not “at
rest” or present at the merchant 102 to complétansaction. It should be appreciated that a
variety of distances/times, and/or a variety ofeotfactors, may be employed to filter the
router records, if desired, when the consumer btéther consumers) is on-the-move. It
should further be appreciated that the router d=coray be processed by the location provider
110 to otherwise filter out, weight, or enhance rinater records for more efficient and/or
more accurate use of the records in the methodsrhein numerous embodiments, all or
substantially all router records may be used iar&ety of different forms in the construction

of a router graph, including, for example, similathe router graph shown in FIG. 4.

FIG. 3 illustrates an exemplary method 300 for tdgimg, based on one or more transaction
records, a location of a target merchant. The o800 is described with reference to the
system 100, and in particular, as operations ofidbation provider 110 and the payment
network 106. It should be appreciated, howevat,ttie method 300 may be implemented in
any one or more of the merchant 102, the acquirér the payment network 106, the issuer
108, and the location provider 110 of the syste@, &8 described above. Further, it should
be appreciated that the methods described hereinarlimited to the system 100. And,

conversely, the systems described herein aremdell to the exemplary method 300.

As shown in FIG. 3, the location provider 110 asess at 302, the router records stored in

memory 204. The location provider 110 generallgeases the router records based on a
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merchant ID of a target merchant, which, in thisraplary embodiment, is merchant 102.
When a merchant ID is not included in the routeprds, other informatiore(g., merchant

name and/or merchant address, etc.) may be ussxtéss the router records. At 303, the
location provider 110 creates a router graph basetthe multiple accessed router records.
The router graph is indicative of the relative ratgions between the multiple routers 116a-c.
It should be appreciated that the router grapiffisrdnt in various embodiments, depending
on, for example, the number of routers in or arcaipdrticular geographic location and/or the
relative interaction therebetween, etc. As describove, FIG. 4 illustrates an exemplary

router graph.

At 304, the location provider 110 generates agjriacture associated with the target merchant
102 and/or the accessed router record. The gudtate includes multiple cells, which are
mutually exclusive of one another. Generally,dhd structure is generated by the location
provider 110 through agglomerative distance bakexdaring of the router graph shown, for
example, in FIG. 4, based on minimum inferred disés, and/or through a comparable
classification process (based on router recordieoted by portable communication devices).
The grid, for example, may be developed by the location gewvil10, by clustering the
observation router records. Each router recortesgmts a portable communication device
(e.g., by User ID, etc.), and associated clustering véggare shown in TABLE 2.1 (at time =
1) and TABLE 2.k (at time = k), with each TABLE iInding 1-N records, each indicative of a
determined intensity, or signal strength of patticuouters, I-1 through I-3, relative to
multiple portable communication devices, i.e.,,13,2... N. It shoulde appreciated that the
router records provided below are merely exemplasyany different number of router
records, from any different number of portable camioation devices, for a different number

of routers, may be processed as described herein.

Intensity measured at T=1 Intensity measuréd=ht
g‘zir D111 -2 -3 gf)i”D -1 -2 -3
1 0.234 0.344 0.222 r 0.718 0.890 0.944
2 0.212 0.236 0.212 2 0.880 0.955 0.888
3 0.780 0.899 0.991 3 0.830 0.922 0.897
4 0.855 0.935 0.789 4 0.12 0.235 0.221
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N 0.815 0.941 0.885 N’ 0.23 0.222 0.242

TABLE 21 TABLE 2.k

The statistical distance cluster analysis would tieeperformed, on the router record included
in TABLES 2.1 through TABLE 2.k (for each intermath time therebetween), by the
location provider 110, to identify clustgiesg., X clusters, etc.) from the observations for the
multi-dimensional intensities (or signal strength§he multiple dimensions include, in this
embodiment, time, and different portable commuincatevices, from which the records
(included in TABLES 2.1-2.k) are determined.

The intensity (or signal strength) range for edabter is used, by the location provider 110,
to define a center of the cluster, and the standewdition from the cluster center, as shown,
for example in TABLE 3. As shown, the router retare divided into two clusters: cluster 1
and cluster 2. The average signal strength otedusis the average of each of the signals
strengths for each of the different routers, l4btigh I-3, etc. The standard deviation is then

determined, by the location provider 110, througlown methods, from the center of the

clusters.

Signal Strength (or Intensity
Obs Cluster | I-1 -2 -3
1 1 0.234 0.344 0.222
2 1 0.212 0.236 0.212
4 1 0.12 0.235 0.221
N’ 1 0.23 0.222 0.242
gﬁgttgrr ;’f 0199 | 0.259 | 0.224
STDEV 1 0.054 0.057 0.013

0.780 0.899 0.991
0.855 0.935 0.789
0.815 0.941 0.885
0.718 0.890 0.944
0.880 0.955 0.888
0.830 0.922 0.897

wN|R|Z|s w
NIN[N| N NN
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Center of cluster 2| 0.813 0.924 0.899
STDEV 2 0.058 0.025 0.068

TABLE 3

It should be appreciated that because customegsrliat merchantse., POS terminals,
products of interest, etc.), as compared to lonat@round the merchantsd., walkways,
parking lots, etc.), the router records, when oizd in this manner, provide averages that
are likely located at the merchant. The densitythef observed signal strengths will
nonetheless, due to movement of the portable conuation device 118 over feet or tens of
feet, decay quickly from the cluster centelg( due to portable communication devices
moving through and/or between merchants, etc.su$, the cluster is defined, in various
examples, by the intensity range of the first @osel standard deviation around the cluster

center. Specifically, for example, cluster 2, fradBLE 3, may be defined by TABLE 4,

below.
-1 |-2 -3
min 0.755 0.898 0.831
max 0.871 0.949 0.967
TABLE 4

Cluster ranges, in a variety of embodiments, maphé&un be made contiguous, so each cluster
represents a cell in the grid, and the entire naertis covered by the grid. The grid structure,
and the included cells, for example, often varsiae and/or proportion depending on, without
limitation, location of the target merchant 102dtions of merchants in close proximity to the
target merchant 102, concentrations of merchamtatibns and/or concentrations of routers,
etc. In at least one embodiment, the grid strecisigenerated, such that no more than one
merchant is included in each cell, yet one merchaat be disposed in multiple cells. The
grid structure is generated so that each routerdeéor the target merchant 102, is assignable
to a single cell. Further, the grid structure meagresent a 2-dimensional space or a 3-

dimensional space, and may be linear or non-lifegy, a Voronoi diagram, etc.).
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An exemplary grid structure, generated consistéthttve above description, where each cell

is a cluster of router records, is overlaid ongtegh of routers 116a-c, as illustrated in FIG. 5.

After generating the grid structure, at 304, thmaten provider 110 assigns, at 306, each of
the multiple router records to a cell of the gridusture based on the router names and/or
signal strengths of the routers 116a-c. Once msdiga corresponding cell designation is
appended to the router record, at 308. With refe¢o the example record of TABLE 1, the
record is assigned, by the location provider 1d0cdll “G” and the designation “G” is
appended to the router record. The exemplary raetsord, as modified, is provided in
TABLE 5.

Record| User | Router 1| Router 2| Router 3| Merchant Date Time Grid
ID ID Data Data Data ID Cell

1234 6789 116a/0.93| 116b/0.20116¢/0.16| 456789 MM/DD/YYYY | 14:03:52| G

TABLE S

Referring again to FIG. 3, the location provide® Tay purge all or some of the identifying
data included in the router records, at 310. Kan®le, any information included in the
router records, which may be associated or linkede portable communication device 118,
or consumer 114, may be purged prior to transmgitive router records to another part of
system 100, including the payment network 10&hisimanner, a purge may be implemented
to ensure privacy of the consumer 114 (and otheswmers), and/or to conform to privacy
rules and/or regulations of the location provid&®,letc. In the example router record of
TABLE 5, the user ID is purged, at 310.

Additionally, or alternatively, the location prowd110 may purge other information from
router records, including information potentiallgralated to the portable communication
device 118, or consumer 114, for example, to pewtlicient transmission of the router
records. For example, after the grid cells arggassl and appended to the router records, the
router specific informatione(g., router names and signal strength, etc.) maybged from

the router records. In at least one embodimentghier, all or substantially all information

included in the router record is preserved.
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The example router record of TABLE 5 is illustrated ABLE 6 with the user ID and router
names and signal strengths purged.

:Tjecord :\gerchant Date Time Grid Cell

1234 456789 MM/DD/YYYY | 14:03:52| G

TABLE 6

After being purged, the router records are thamstratted, by the location provider 110, to the
payment network 106, at 312. In at least one ennt@at, however, the router records are
transmitted to another part of the system 100 withporging information therefrom. The
transmission of the router records may be initidigdhe location provider 110, or by the
payment network 106. The payment network 106 magifythe router records upon receipt
from the location provider 110. For example, imarchant name or merchant address is
included, in lieu of a merchant ID, the paymentwtek 106 may append the merchant ID.
The payment network 106 may further filter un-usdgdrmation, such as router names, signal
strength, etc., if included in the router recordfitimately, in this embodiment, the router
records, filtered or unfiltered, are stored in ff@yment network 106, and in particular, the

memory 204 of the computing device 200.

While the router records are transmitted from theation provider 110 to the payment
network 106 in this embodiment, it should be apiated that, in other embodiments, the
location provider 110 may be incorporated in thgnpant network 106, or vice-versa, such

that the transmission at 312 is unnecessary.

With further reference to FIG. 3, the payment nekvi06 accesses transaction records, at
314, stored in memory 204. The payment networkr@@ access the transaction records,
based on a variety of criteria, including the mardhiD, time, date, etc. In this example
embodiment, the payment network 106 then acce$medransaction records based on
merchant ID. It should be appreciated that, in béthe router records being transferred to
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the payment network 106, transaction records madyansferred from the payment network
106, whereby the location provider 110, or anot#mity, performs the method described
herein. More generally, the router records andrénesaction records may be received by one
or more entities, described herein, or otherwspetform the methods herein. An exemplary

transaction record is provided in TABLE 7.

Merchant
ID
456789 MM/DD/YYYY | 14:03:56| $8.42

Date Time Amount

TABLE 7

After accessing the transaction records, at 3tptyment network 106 attempts to match
each router record to a transaction record, at Bléhis exemplary embodiment, the payment
network 106 matches the records based on timecifigjadly, the payment network 106
matches the router records and the transactiomdgedien the time of the router record and
the time of the transaction record are within adptermined interval. The predetermined
interval may be 10 seconds, 20 seconds, 30 secdddeconds, 120 seconds, 180 seconds, or
a different number of seconds or minutes. It sthbel appreciated that, in addition to or apart
from time, other criteria may be used to matcheputcords and transaction records. The
criteria for matching the records are often différgpossibly only in magnitude) than the
criteria used to access the transaction recordsnby be the same in some instances. The
criteria may be based on, for example, the ratéath router records are generated/changed
at the portable communication device 118, and/ertyipe of merchante(g., a consumer
would likely be present at a nail salon, longentadast food restaurant), etc. For example, as
shown in TABLE 8, the router record of TABLE 6 mia¢s the transaction record of TABLE
1.

Record | Merchant Date Time Cell TransactimAUth'.
ID ID Intensity
1234 456789 MM/DD/YYYY| 14:03:56| G YES 47

TABLE 8
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Prior to or after searching for a match of the eoutcords and transaction records, the
payment network 106 may further, in some embodis)éliiter certain records. In one
embodiment, the payment network 106 may filter@ouecords, transaction records, and/or
matching records when the records occurred duringtaintensity interval, i.e., an interval in
which the authorization intensity for the targetramant 102 was above a predetermined
threshold. For example, a coffee merchant may ¢ete@ transaction every 25 seconds
between 7:30 am and 8:30 am, on August 3. If thiehing of router records and transaction
records is based on a 30-second predeterminedahtat 316, at least one match would be
found for every router record between 7:30 am aB@ 8m on August 3. In this example, the
payment network 106 eliminates either transactmords, router records, or matches within
the high intensity intervale(g., between 7:30 am and 8:30 am on August 3) tdinfalse
positives from being reported. In various exarspiee predetermined threshold may include,
for example, a transaction about every 15 secaud$, that an intervaé@., about 5, 10, 15,
60, or 90 minutes, generally, or before and afteaasaction, etc.) in which, or for part of
which, a merchant has a transaction every abowe80nds, 20 seconds, 15 seconds, 10
seconds, 5 seconds, or less is a high intenséwak (depending, for example, on the type of
merchant, size of merchant, number of POS termimal®ther factors indicative of the
transaction frequency of a merchant, or other facttc). In any event, for purposes of this
disclosure, a high intensity is when the numberarfisactions is greater than one per 1-45
seconds€g., 15 second, 20 second, 45 second, etc.), for examel, the predetermined
threshold.Other thresholds (indicating a higher intensity,deample) may be employed in
other embodiments depending on, for example, tpe ©f merchant, concentration of
merchants, historical transaction frequenciestHermerchant, etc.

For each cell in the grid, in this embodiment,pagment network 106 counts the number of
matches between the router records and the tramsaetords. For example, as shown in
FIG. 6, each cell includes a count of router resgtide denominator) and a count of the router
records that have been matched to a transactiendré¢the numerator). After each router

record is checked for a match with a transacticona the payment network 106 reports, at

318, one or more of the cells of the grid struciarerhich a match was recorded, when the
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number of matching record exceeds a predetermimedhold. The predetermined threshold,
in various embodiments, is determined by empirilzdi&, such as, based on testing different
thresholds on a validation set, where the ‘tridlknown and finding the threshold that has the
highest number, or most net positive identificafice., correct positive identifications minus
false positive identifications). Predeterminea#inolds may be different for different grids,

or merchants, who may have different transactieguencies.

Each reported cell is a potential location oftdrget merchant 102, or a point-of-sale (POS)
terminal of the target merchant 102. In severdi@iments, only one cell is reported by the
payment network 106, indicating the target merci@&2tis more likely than not within that
cell. In this and other embodiments, the paymetwork 106 may employ the Wilsons score
interval, the minimum value of the Wilson scoreeiwal, and/or other suitable analytical
methods known to those of skill in the art, to itigrthe cell to be reported. As should be
appreciated, as the number of router records @l anxatching a transaction record increases,
the probability of that cell corresponding to tbedtion of the target merchant 102 increases.
In this example, the cell “G” is reported as thikicewhich the target merchant 102 is located.

It should be appreciated that the payment netwO6kray report only the cell in which the
number of matching router and transaction recoxdseds a predetermined threshold. For
example, to limit the ability of the location prder 110 to link the transaction record to the
portable communication device 118 (or the consutid), the payment network 106 may
require, in some embodiments, that at least 10lmeatoccur within 6 hours, 1 day, 2 days, or
other durations, prior to reporting the cell a®eation associated with the target merchant
102. In other embodiments, however, the paymenicg provider may transmit router
records back to the location provider 110, whertbieylocation provider 110 reports and/or

identifies the one or more cells associated withrtterchant 102.

Referring again to FIG. 3, after reporting from gayment network 106, the location provider
110 may use the reported location of the merch@attd create and/or revise rules or other
mechanisms for determining location of a portabl@munication device, through interaction

with the routers 116. For example, the locatioovter 110 may have signal strength
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parameters for a cell in which certain merchanes lacated to portable communication
devices, for example, in tabular form. In this mamn the portable communication device 118
may then, based on signal strengths or intensifiegrtain routers, relative to one or more
signal strength or intensity ranges, be able terdahe whether it is within a cell in which a
merchant is located, indicating the portable comication device 118 is at the merchant 102.
For example, TABLE 4 illustrates three signal isignranges (corresponding to one cell of
the grid), if a portable communication device idiged signals from router I-1, I-2, and I-3 to
be 0.801, 0.908, and 0.947, respectively, the plertaommunication device is within that cell.
If a merchant is also identified to that cell thghuhe methods described herein, it is then true
that the portable communication device is locateith@ merchant. A variety of different
forms of mechanisms may be employed, so that thalgle communication device 118 is
able to interpret the signal strength or intensfyrouters, available to the portable

communication device 118, to determine its locatiba merchant or other entity.

FIG. 7 illustrates another exemplary method 700@dentifying a merchant location based on
one or more transactions. Like method 300, me#@flis described with reference to the
system 100, and in particular, operations of theation provider 110 and the payment
network 106. It should be appreciated, howevat,ttie method 700 may be implemented in
any one or more of the merchant 102, the acquidéy the payment network 106, the issuer
108, and the location provider 110 of the systerfd, B3 described above. It should be
appreciated that the methods described herein atrdimited to the system 100, and

conversely, the systems described herein aremdell to the exemplary method 700.

As shown in FIG. 7, the location provider 110 asess at 702, the router records stored in
memory 204. The location provider 110 generallgeases the router records based on a
merchant ID of a target merchant, which, in thisraplary embodiment, is merchant 102.
When a merchant ID is not included in the routeprds, other informatiore.g., merchant
name and/or merchant address, etc., may be useddss the router records. Additionally, or
alternatively, the router record may be accesseddan timedg., time and date). The
location provider 110 transmits the router recaadhe payment network 106, at 704. The

router records may include a merchant ID, as inddecabove, an identifiee., record ID,
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etc.) and the timee(g., time, date, or time and date, etc.) of the rotgéepord. The router
specific information, such as router name and sigtmangth, as described above, may be
included, or omitted, from the router records traitied to the payment network 106. In some
embodiments, the payment network 106 may acceseuker records, directly, or indirectly.
For example, the router records may be transmittedr retrieved by the payment network
106, as described above, from the portable commatiait device 118, and other similar

devices.

At 706, the payment network 106 searches for a lmbh&tween the router records and
transaction records. The payment network 106 metghmthe transaction record(s) based on
time of the router records, and/or based on thechaet ID or other merchant-specific
information. If the payment network 106 matchassaction records to the router records, at
708, the payment network 106, in this embodimeasighates the router record with a
transaction indicator, at 710. A transaction iathic may include, for example, the “YES”

designation illustrated above in TABLE 8.

In the exemplary method of FIG. 7, at 712, the paytmetwork 106 further assigns an
authorization intensity to the router records. iAgan the example of TABLE 8, the
illustrated router record is assigned an authaomantensity of “47.” The authorization
intensity is indicative of the number of transacfqer interval€g., £10 minutes from a
transaction time, etc.). The intensity may beestéb be a number between 0 and 100, as in
the example of TABLE 8, for example, to reduceph@bability that the intensity indicates a
precise number of transactions at the target match@2 for the particular interval. As
indicated above, the authorization intensity mayirzBcative as to the accuracy of the
matched router record. It should be appreciatatlah intensity may be omitted in some

embodiments.

After appending the transaction present indicahal the intensity to the router records, the
payment network 106 transmits, at 714, the rowdeonds (in total, or in part, potentially
depending on the router records received fromdbation provider 110, or other entity, etc.)

to the location provider 110. The payment netwid¥& may, in some embodiments, transmit



10

15

20

25

30

H:\tld\interwoven\NRPortb\SNGDCC\TLD\134402_1.da22/11/2017

-22 -

or report only a portion of the matched router rdso For example, the payment network 106
may only transmit router records when the assigaethorization intensity exceeds a
predefined intensity, thereby reducing the possjhif the location provider 110, or other
entity, to identify the consumer 114 or portablencounication device 118 for a particular
transaction. The predefined intensity, when sch&tdieen 0 and 100, may be 10, 15, 20, or
some other intensity selected by the payment n&t66, sufficient to mask particular

transactions, or for one or more other reasons.

The location provider 110, in turn, uses the regmbidr transmitted router records to create
and/or revise rules or other mechanisms for detengilocation of a portable communication

device, through interaction with the routers 1l6dascribed above.

The embodiments herein thus permit a location pievio locate portable communication
devices when, for example, merchants are concedtwéthin a particular location, access to
GPS signals is reduced, and/or other factors affecrtable communication device’s ability
to display its location accurately. Further, mklng router records and transaction records
based on a grid cell, time, and/or merchant idiemt{ior other merchant information), the
methods and systems herein may be effected witthansmitting consumer-identifiable

information between parts of system 100, in variemdodiments.

It should be appreciated that the functions desdriterein, in some embodiments, may be
described in computer executable instructions dtare a computer readable media, and
executable by one or more processors. The compeadable media is a non-transitory
computer readable media. By way of example, andimdation, such computer-readable
media can include RAM, ROM, EEPROM, CD-ROM or otbptical disk storage, magnetic
disk storage or other magnetic storage devicenpother medium that can be used to carry
or store desired program code in the form of irdtoms or data structures and that can be
accessed by a computer. Combinations of the allenddsalso be included within the scope

of computer-readable media.
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It should be appreciated that one or more aspétiie present disclosure transform a general-
purpose computing device into a special-purposepcimy device when configured to

perform the functions, methods, and/or processssrithed herein.

As will be appreciated based on the foregoing $ipation, the above-described embodiments
of the disclosure may be implemented using comguitgramming or engineering techniques
including computer software, firmware, hardwareaoy combination or subset thereof,
wherein the technical effect may be achieved bfpp@ing at least one of the following steps:
(a) accessing multiple router records, each ragetmrd assigned to one of multiple cells of a
grid structure indicative of geographic locatioacle router record associated with a target
merchant; (b) for each of the multiple router relspisearching for a match between the router
record and at least one of multiple transactionthattarget merchant based on time; (c)
reporting one or more of the multiple cells asaatmn associated with the target merchant,
when a number of matching router records assigmsditl one or more of the multiple cells
exceeds a predetermined threshold; (d) filterirtgpoes of the routers record, transactions, or
matches of router records and transactions, whertirtie of the router record and/or the
transaction time of the transaction is within ahhiigtensity interval; (e) generating the grid
structure including the multiple cells, said cddng mutually exclusive of each other; (f)
assigning the multiple router records to at leastaf the multiple cells of the grid structure;
(9) appending the merchant ID, the merchant nant¥pathe merchant address to the router
record based on one or more router names inclutddaei router record; (h) purging data
identifying a consumer or a portable communicatienice from each of the multiple router

records; and (i) accessing the multiple transastlmased on a merchant ID.

Example embodiments are provided so that thisaisce will be thorough, and will fully

convey the scope to those who are skilled in theNarmerous specific details are set forth
such as examples of specific components, devices,ngethods, to provide a thorough
understanding of embodiments of the present discdodt will be apparent to those skilled in
the art that specific details need not be employkdi example embodiments may be
embodied in many different forms, and that neitteruld be construed to limit the scope of

the disclosure. In some example embodiments, wellsk processes, well-known device
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structures, and well-known technologies are notrilesd in detail. In addition, advantages
and improvements that may be achieved with oneaeraxemplary embodiments of the
present disclosure are provided for purpose odtiltion only and do not limit the scope of
the present disclosure, as exemplary embodimestided herein may provide all or none of
the above mentioned advantages and improvementstainill within the scope of the

present disclosure.

The terminology used herein is for the purposeestdbing particular example embodiments
only and is not intended to be limiting. As usecdel®g the singular forms “a”, “an” and “the”
may be intended to include the plural forms as welless the context clearly indicates
otherwise. The terms “comprises,” “comprising,”cinding,” and “having,” are inclusive and
therefore specify the presence of stated featuregjers, steps, operations, elements, and/or
components, but do not preclude the presence ati@ddf one or more other features,
integers, steps, operations, elements, comporard&r groups thereof. The method steps,
processes, and operations described herein ate betconstrued as necessarily requiring
their performance in the particular order discussaliustrated, unless specifically identified
as an order of performance. It is also to be undedsthat additional or alternative steps may

be employed.

The foregoing description of the embodiments has lpeovided for purposes of illustration
and description. It is not intended to be exhaestv to limit the disclosure. Individual
elements, intended or stated uses, or featuregafteular embodiment are generally not
limited to that particular embodiment, but, whepplacable, are interchangeable and can be
used in a selected embodiment, even if not spadlifishown or described. The same may
also be varied in many ways. Such variations atémbe regarded as a departure from the
disclosure, and all such modifications are intengtelie included within the scope of the

disclosure.

Throughout this specification and the claims whiolow, unless the context requires

otherwise, the word “comprise”, and variations sashcomprises” and “comprising”, will be
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understood to imply the inclusion of a stated ietegy step or group of integers or steps but

not the exclusion of any other integer or steproug of integers or steps.

The reference in this specification to any pridolpzation (or information derived from it), or
to any matter which is known, is not, and should m® taken as an acknowledgment or
admission or any form of suggestion that that geigslication (or information derived from
it) or known matter forms part of the common gehlemawledge in the field of endeavour to
which this specification relates.
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Claims Defining the Invention

1. A computer-implemented method for identifyingnarchant location for a target
merchant based on one or more transactions, theothebmprising:

accessing multiple router records, each routerdeassigned to one of multiple cells
of a grid structure indicative of geographic looati

for each of the multiple router records, searchioygg computing device, for a match
between the router record and at least one of phelfiiansactions associated with the target
merchant based on time; and

reporting one or more of the multiple cells as @atmon associated with the target
merchant, when a number of matching router recasdggned to said one or more of the
multiple cells exceeds a predetermined threshold.

2. The method of claim 1, wherein each of the nowgeords includes a time, and each of
the transactions occurred at a transaction time; an

wherein searching for the match between the ragtssrd and the at least one of
multiple transactions includes searching for thecimé&@etween the router record and the at
least one of the multiple transactions based ortitine of the router record being within a

predetermined interval of the transaction timeasfl ®ne of the multiple transactions.

3. The method of claim 2, further comprising filiey out one or more of the router
records, transactions, or matches of router rea@mdgransactions, when the time of a router
record and/or the transaction time of a transaggaord is within a high intensity interval;
and

wherein the high intensity interval includes aremal in which an authorization

intensity of the merchant is above a predetermihesshold.

4. The method of claim 1, further comprising getiaggthe grid structure including the
multiple cells, said cells being mutually exclusafeeach other; and
assigning the multiple router records to at least of the multiple cells of the grid

structure.
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5. The method of claim 4, wherein generating tieegjructure includes clustering router
records within at least one standard deviationadraer of the cluster, whereby each cluster
defines one of the multiple cells of the grid sture; and

wherein no more than one merchant is included @h eaf the multiple cells.

6. The method of claim 1, wherein each router awiudes a merchant ID, a merchant

name, and/or a merchant address.

7. The method of claim 6, further comprising, fack of the multiple router records,
appending the merchant ID, the merchant name, atttéamerchant address to the router
record based on at least one router name includtgkirouter record.

8. The method of claim 1, further comprising:

accessing, by a location provider, the multipleteovecords;

purging data identifying a consumer and/or a pdetabmmunication device from
each of the multiple router records; and

transmitting the purged router records to a paymetwork;

wherein for each of the multiple router recordsyeking, by the computing device,
for the match between the router record and theaat one of multiple transactions includes,
for each of the purged router records, searchinghf® match between the purged router

record and the at least one of multiple transastion

9 The method of claim 1, further comprising acaagsby a location provider, the
multiple router records; and

creating a router graph based on the multiple aecksouter records.

10. The method of claim 1, further comprising, bgaation provider, creating at least one
rule, based on at least one signal intensity rdoget least one router, for determining
location of a portable communication device, basedhe reported one or more of the

multiple cells.
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11.  The method of claim 1, further comprising ast&gthe multiple transactions based
on a merchant ID; and

wherein searching for the match between the ragtssrd and the at least one of
multiple transactions includes searching for thecim&@etween the router record and the at

least one of the multiple accessed transactiorrdscbased on the merchant ID.

12. A system for identifying a merchant locatiorsé&a on one or more transactions, the
system comprising:
a memory including a data structure, the data straéncluding multiple transaction
records associated with a target merchant; and
a processor coupled to the memory and configured to
access multiple router records, each router reassdciated with the target
merchant;
for each of the multiple router records, searchafaratch between the router
record and at least one of the multiple transastamsociated with the target merchant
based on time; and

report the at least one of the matched router detwa location provider.

13. The system of claim 12, wherein the processoonfigured to:

generate a grid structure indicative of geograpbaation, the grid structure including
multiple, mutually exclusive cells, such that norethan one merchant is included in each of
the multiple cells; and

assign each of the router records to one of thépteucells.

14.  The system of claim 12, wherein each of theerrecords is assigned to a grid
structure having multiple cells; and

wherein the processor is configured to report theast one of the matched router
records when the at least one of the matched roeterd is assigned to one of the multiple
gird cells and a number of matched router recosdggaed to said one of the multiple cells

exceeds a predetermined threshold.
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15.  The system of claim 12, wherein each routeonkdncludes a merchant ID, a
merchant name, and/or a merchant address; and

wherein the processor is configured to search,das¢he merchant ID, the merchant
name, and/or the merchant address for the matarebatthe router record and the at least one

of the multiple transactions.

16.  The system of claim 12, wherein the at leastajrthe matched router record includes
a transaction indicator and an authorization intgnand

wherein the authorization intensity exceeds a geel intensity.

17. The system of claim 16, wherein the processoonfigured to search for the match
between the router record and the at least onautifple transactions based on a time of the
router record being within a predetermined inteofa time of the at least one of the multiple

transactions.

18.  The system of claim 12, wherein the processoomfigured to identify the location of

the merchant based on router specific data inaat EBome of the matched router records.

19. A non-transitory computer readable medium casimg instructions that, when
executed by at least one processor, cause thasatdee processor to:
access multiple router records, each router reassdciated with a target merchant;
for each of the multiple router records, searchafanatch between the router record
and at least one of multiple transactions assatiaith the target merchant based on time; and

report the at least one of the matched router detwa location provider.

20. The non-transitory computer readable mediupiaof 19, wherein the instructions,
when executed by the at least one processor, fucdngse the at least one processor to
eliminate ones of the router records, transacteonnds, and/or matched router records, when
the time of the router record and/or the transadiime of the transaction record is within a

high intensity interval;
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wherein the high intensity interval includes aremal in which an authorization
intensity of the merchant is more frequent tham foansactions per minute;

wherein the at least one of the matched routerdeoaludes a transaction indicator
and an authorization intensity; and

wherein the authorization intensity exceeds a geel intensity.



